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Section 6.  Education 
 
 
 

 
Christine F. Clark1,2, Daniel Shepherd2 and Shreena Natasha Hira1, 

1Corporate Academy Group Manukau City, Auckland, New Zealand, 
2Department of Psychology, AUT University, Auckland, New Zealand 

 
 

Predicting Intention to Complete and Learning 
Outcomes in a Sample of Adult Learning 

 
 
1. INTRODUCTION 
 
The present research focuses on the adult learner, defined as anyone over 

the age of 16 who has left secondary school and is now continuing onto some form 
of tertiary study, other than that provided by universities or technical institutions. 
Broadly, these adult learners can be defined as those with no or very low 
qualification, and who enroll in tertiary courses with a vocational focus on typically 
low-skill occupations. In the New Zealand context, adult learners are often directed 
to a Private Training Establishment (PTE), as they do not meet the criteria for 
enrolment with a polytechnic or university, and can be considered the equivalent of 
Education Learning Providers in the United Kingdom, Vocational Education and 
Training (VET) providers in Australia, and Community Colleges in the United States. 
Private Training Establishments teach a range of qualifications, from foundation 
numeracy and literacy to degrees, however predominantly their focus is foundation 
education. Unlike their university counterparts, PTEs cater to the learner who comes 
with few qualifications, from disadvantaged homes, often with criminal convictions 
and with a deep suspicion and even antagonism towards learning. The usual PTE 
has small class sizes, no more than 16 to a tutor, and as such can provide the 
intensive and often extensive knowledge and skills that the learner needs to 
progress into either employment or further education. However, many of these adult 
learners are at risk of not completing their qualification, an issue concerning 
educational and government agencies, and typifying a trend in education throughout 
New Zealand [1]. Therefore, recognising barriers to completion is the first step to 
assisting adult learners, benefiting the educational facilities where they are enrolled, 
and ultimately benefiting society as a whole. 

5
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When youth or adults are not in employment, education, or training, there are 
costs to both the individual and society [2]. In the United Kingdom, the reported cost 
of youth aged 16-18 not in employment, not in education and not in training, is on 
average almost 100,000 per person over their lifetime [3]. Furthermore, the number 
of youth falling into this category in the UK is estimated at 1.3 million individuals, at 
an annual cost of 3.65 billion [4]. Besides economic costs, there are 'human' costs 
associated with non-completion, including a reduction in the individual's ability to 
maintain employment, financially support themselves, maintain reasonable health, 
and to avoid criminal activity and substance abuse [5-6]. In addition, it has been 
suggested that individuals who fail to complete secondary education, and following 
this do not complete any tertiary qualification, are more likely to have relationship 
difficulties and raise children as single parents [2]. Though rarely documented, non-
completion of courses incurs costs on the educational institutions themselves, 
negatively impacting resources, staff allocation, educational effectiveness, and 
allocation of funding both within the institution and within the broader educational 
sector [7]. 

Failure to achieve in any educational contexts has, for obvious reasons, 
attracted much investigation. The major reasons for failure or non-completion can 
be grossly grouped into four categories: 1) Social pressure and related stressors; 2) 
Self-efficacy in relation to being able to achieve; 3) General attitude toward 
achieving (which is often influenced by past experiences of education) and 4) Self-
Esteem levels sufficient to enhance achievement [1, 2, 8]. Each will now be 
discussed in turn. 

Social pressures are thought to have two components which interact towards 
behavioural intention; beliefs about how other people, who are some in way 
important to the person, would like them to behave (normative beliefs) and positive or 
negative judgments about each belief (outcome evaluations) [9]. There is significant 
literature that confirms the importance of social pressures affecting behaviour, 
specifically, indicating that social and parental influence is a dominant factor 
influencing educational achievement and course completion [10-14]. 

Self-efficacy is conceived of two components, the first being the perceived 
ease or difficulty in performing a behaviour, and the second component being an 
individual's perception of controllability around the task [15-16]. There is evidence to 
suggest that self-efficacious students participate more readily, work harder, persist 
longer, and have fewer adverse emotional reactions when they encounter difficulties 
than do those who doubt their capabilities [17]. 

Attitude is said to be one of the most important determinants of behaviour 
[18], and can be defined as "the disposition to respond with some degree of 
favourableness or unfavourableness to a psychological object", and describe 
attitudes as being acquired rather than innate with a direct influence on behaviour 
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[19]. A number of studies have confirmed the importance of attitude in educational 
outcomes [10, 20, 22]. 

The fourth major contributor to educational achievement has been identified 
as Self-Esteem, which describes an individual's sense of worth, and the level of 
value and appreciation they place upon themselves [23]. This has been supported 
by many studies [24-29] with the understanding that Self-Esteem is implicit in 
academic achievement and reciprocally that achievement increases Self-Esteem. 
Alongside this, it has been found that emotional and social factors including stress 
and low Self-Esteem, can predict intention to 'dropout' of education [30]. These 
findings support the basis of this current study; that low Self-Esteem, unless 
addressed, will contribute to a poor outcome for the student. 

The ability to identify adult learners at risk of non-completion and predict 
educational outcome would greatly enhance the student's potential in other areas of 
their life, as well as the provider's results and credibility, funding and future 
endeavours. However, scant literature is available discussing the ability to predict 
learning outcomes in this type of student, with the only similar study using the 
Theory of Planned Behavior to predict learning outcome in high school students [10]. 
The aforementioned influence of social pressures, the perception of being able to 
achieve, and attitude, on achievement, are a priori part of a theoretical framework 
known as the Theory of Planned Behavior (TPB) [31], which has previously been 
applied in the educational context [10, 32, 33]. The TPB provides a model that 
encompasses an individual's attitude towards, and intention to perform the 
behaviour, and also accounts for the social context of the individual and the 
pressures they may feel in performing the behaviour [31]. Self-efficacy, which 
research has shown to have a large effect on behavioural change is also 
incorporated within the TPB as perceived behavioural control [34]. 

Current literature reveals a multitude of studies conducted to explore why 
learners do not achieve educationally [1, 8, 10, 26, 27, 35], some exploring the 
relationship between the TPB components, self-efficacy and achievement [17, 31, 
33, 36-39]. Thus the use of the TPB has been validated in previous educational 
research, for example, as a tool to predict intention and consequently attendance for 
both high school students and university students [10, 16]. One particular study 
using the TPB to identify students that were at high risk to fail, and concluding that 
early communication of the consequences of non-completion, if used positively in a 
remedial manner, could facilitate an improved outcome [10]. Despite there being 
some focus on achievement in secondary level students, predicting learner 
outcomes of tertiary level students, specifically those studying through a PTE, have 
not been explored. 

It has been stated that the TPB model could also include additional predictors 
within the model to increase the model's predictive ability [31], and this has also 
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been supported by other authors, suggesting the addition of factors such as Self-
Esteem [16,32]. Our study extends the TPB to include the variable of Self-Esteem 
as a dominant factor of prediction, given its previously established relevance to 
educational performance. While Self-Esteem and components of the TPB have 
individually been identified as being important to predicting achievement, intent and 
outcome in varying educational contexts [24,31,40-42], little research can be found 
combining the two methods into a single predictive model, and exploring its 
relevance for a tertiary institute such as a PTE. Thus the central objective of this 
study is to determine if Self-Esteem, in conjunction with the factors of the TPB, can 
predict behavioural intent and educational outcome for an adult learner. To this end 
the following hypotheses were considered: 1) the Theory of Planned Behavior 
components and Self-Esteem will predict intention to complete; 2) the components 
of the Theory of Planned Behavior and Self-Esteem will predict educational 
outcomes, and 3) Self-Esteem levels will improve over the duration of a programme. 

 
2. METHODOLOGY 
 
2.1 Participants 
 
The sample comprised two hundred and eleven individuals (115 females and 

96 males) who were students of a Private Training Establishment (PTE) targeting 
low or non-achieving individuals in the south of New Zealand's largest city, Auckland. 
Participants ranged from 15 to 65 years of age (M = 28.49, SD = 13.15), with males 
being significantly older (M = 30.92, SD = 13.24) than females (M = 25.57, SD = 
12.50), (t(205) = -3.01, p < .01). The ethnic profile of the sample was 41.7% Pacifica, 
38.4% Maori, 10.4% European, 8.5% Asian, and 1% other. Individuals in the sample 
ranged in their English language abilities, but all were required to have at least 
basic English skills to enrol in courses. The socio-economic status (SES) of 
individuals was not directly measured, but typically reflected the general SES of the 
enrolment catchment region (i.e., extreme deprivation, low SES). 

 
2.2 Materials 
 
In order to test the study's hypotheses, a questionnaire containing a Self-

Esteem scale, and Theory of Planned Behavior scales, was developed. 
Demographic information (i.e., age, gender, ethnicity) was obtained from enrolment 
information contained in the PTE records. Additionally, final educational outcome 
(e.g., completed or non-completed) was obtained from the same source. Each will 
be described in turn. 
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2.2.1 Outcome classification 
 
Participants were classified according to the Tertiary Education 

Commission's outcome requirements for Student Achievement Component Funding 
[43], where a positive outcome indicated participants completed the course, and a 
negative outcome indicated that they did not complete the course or withdrew. 

 
2.2.2 Theory of planned behavior (TPB) questionnaire 
 
To predict whether participants would complete their course of study, a 

questionnaire based on the Theory of Planned Behavior (TPB) was developed, 
based on the 'Theory of Planned Behavior manual' [9] providing stepwise methods to 
construct TPB questionnaires. The TPB is a model aimed at identifying an 
individual's intention to perform behaviours and relating this to likelihood that they 
will successfully engage in these actions [44]. In determining intention, the TPB 
captures three concepts: Perceived Behavioural Control, Subjective Norms and 
Attitudes [44]. 

The TPB questionnaire used in this study consisted of 26 Likert scale items 
grouped into four subscales. First, Behavioral Intention consisted of a single 
question encompassing motivation factors driving the behaviour [31], where 
participants selected a statement between 1 and 5, which best reflected their 
intention, for example, 1 = "I expect to complete this programme" and 5 = "I 
probably will not complete this programme". Second, the Perceived Behavioural 
Control subscale contained ten items relating to the volitional control of the 
behaviour and the perceived ease or difficulty of performing the behaviour. The scale 
asks questions such as, "Financial problems may mean that I will not complete this 
programme" (1 = Agree to 5 = Disagree). Third, the Subjective Norm subscale 
consisted of ten items indicating perceived social pressure to perform a behaviour, 
such as, "My friends think that I am doing the right thing" (1 = Agree to 5 = 
Disagree). Last, the Attitude subscale consisted of five items assessing the level of 
positive appraisal of a behaviour, such as, "I believe that I will enjoy this programme" 
(1 = Agree to 5 = Disagree). 

 
2.2.3 Rosenberg self-esteem scale (RSES) 
 
Self-Esteem was measured using the Rosenberg (1965) Self-Esteem Scale 

(RSES) [23], aimed at measuring an individual's general positive or negative attitude 
toward the self. The RSES assesses Self-Esteem using ten Likert scale items, with 
participants rating responses to items on a four point scale (1 = Strongly Agree to 
4 = Strongly Disagree). Previous research has suggested a two factor structure to 
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the RSES, reflecting either positive and negative weighted items, [45-46], and the 
two factor approach was adopted for this research due to the pitfalls associated with 
treating the RSES as a single structure [47]. Following a Principle Components 
Analysis , the RSES was found to contain two factors reflecting either positively 
worded items (items 1, 2, 4, 6, 7) or negatively worded items (items 3, 5, 8, 9, 10), 
and this result was used to create two subscales, RSES(pos) and RSES(neg), 
respectively. 

 
2.3 Procedure 
 
A research assistant was employed to distribute the questionnaires to ensure 

anonymity of responses, along with an information sheet outlining the purposes and 
procedures of the study. Students were informed that participation was voluntary, 
and that they could withdraw from the study at any time without reason. To assist the 
return of completed questionnaires, the research assistant requested the students to 
complete the questionnaire once given the materials, and to return them 
immediately after completion, which was approximately ten minutes. Data was then 
entered into a spreadsheet and demographic information included for each 
participant's data. Following the entry of all data, participants' names were converted 
to participant numbers to ensure anonymity. The TPB questionnaire was 
administered once at the initiation of the course, and the RSES was administered 
twice; once at the initiation of the course (Time1), approximately 40 weeks 
duration, and at completion or point of withdrawal from the course (Time2). 

 
2.4 Analysis 
 
To test that Self-Esteem will predict Behavioural Intention above and beyond 

the components of the TPB, we created three models and then tested them using 
hierarchical linear regression analyses. The first model employed age and gender as 
co-variates (Model 

1). Model 2 added the three TPB components (i.e., Subjective Norm, 
Perceived Behavioural Control and Attitude), while Model 3 included the two RSES 
subscales measured at the first time point. A comparison of R2- change across the 
three models, and an examination of 

standardized regression coefficients, determined the relative contribution of 
each predictor. A further analysis was run to test the ability of the TPB and 
RSES scores to predict educational outcome. This analysis mirrored the first, but 
the use of a dichotomous outcome variable (i.e., completion vs. non-completion) 
necessitated the use of a binary logistic regression. Finally, paired samples t-test 
will be used to determine differences between mean RSES subscale scores at 
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Time1 and Time2, in order to see if scores will improve over time, from initiation to 
termination of a course 

 
3. RESULTS AND DISCUSSION 
 
Prior to undertaking statistical testing, the data were assessed for their 

analytical fitness and explored to elucidate data structure. To this end, the 
psychometric properties of the data were obtained using conventional descriptive 
statistics (e.g., means and standard deviations), and internal consistency statistics 
(e.g., Cronbach's alpha) (Appendix A). Structure was tested for dimensionally using 
item-total correlations, and for some scales (e.g., RSES) structure was examined 
more rigorously using Principle Components Analysis (PCA) (Appendix B). 
Additionally, prior to regression analyses data were screened for normality, linearity, 
homoscedasticity, and independence of residuals graphically using residual 
analyses. Each of the major scales and subscales used in this study were found on 
all counts to be of sound psychometric character as gauged by current statistical 
criteria. All analyses were performed using the Statistical Package for the Social 
Sciences (SPSS v. 19).  

 
3.1 Hypothesis 1: Self-Esteem Can Explain Additional Variance  
in Intention to Complete, Above and Beyond  
the Components in the Theory of Planned Behavior  
and Other Predictor Variables 
 
Hierarchical Multiple Linear Regression analyses were undertaken in order to 

provide summary coefficients of the nature of the relationship between Behavioural 
Intention and: age and gender (Model 1); subjective norm, attitude, and perceived 
behavioral control (PBC) (Model 2), and between behavioural intention and Self-
Esteem measured at the start of training (Model 3). The latter model, involving Self-
Esteem as measured at the first time point (i.e., Time1), used the two summative 
scales consisting of positively and negatively worded items as extracted from a 
PCA. Note too that Model 1 is tested in Model 2, and Models 1 and 2 are both 
nested in Model 3 (see Table 2). 

Table 1 presents statistics assessing the statistical fit of the three models. 
Note that the R values derived from Models 2 and 3 were significantly different from 
zero (p < .05), whilst Model 1 was not. This result indicates that the predictive 
power of Model 1 is no greater than using the mean of the behavioural intention 
scores, whilst Models 2 and 3 endowed greater predictive power than this 
average. The adjusted R2 values contained in Table 1 show the three models 
explain between 1% and 17% of the variability in behavioural intention, and the 
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change statistics (right-side, Table 1), show that while the change in adjusted R2 

from 0 to 0.01 (i.e., Model 1) is not significant, the changes between Model 1 and 
Model 2 ( Radj = 0.12) and between Model 2 and Model 3 ( Radj = 0.05) are 
significant. This result indicates that Self-Esteem predicts behavioural attention 
above-and-beyond the TPB. 

Both un-standardised (B) and standardised coefficients are reported, along 
with standard errors, the outcome of significance tests (via Students t-test), and 
regression equations in Table 2. Inspection of the t-values reveals that, for Model 1, 
age is a significant predictor of behavioural intention but gender is not. This negative 
association between age and behavioural intention is evident across all three 
models. For Model 2 all three predictors from the Theory of Planned Behavior have 
coefficients significantly different from zero. As expected from theory, subjective 
norm had a negative correlation coefficient with behavioural intention, while PBC and 
attitude had positive correlations. These three predictors remain significant in Model 
3, and are joined by an additional significant predictor, the negatively- worded RSES 
subscale. Additionally, an independent samples t-test was undertaken to probe for 
associations between behavioural intention and leaner outcome (i.e., completion 
vs. non-completion), and no significance difference was found between the two 
groups (t(205) = -0.129, p = .90). 

 
 
 

Table 1. Summary of the MLR analyses when  
the ten-item RSES is decomposed into two five-item  

subscales representing positively  
and negatively worded items 
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Table 2. Un-standardised and standardised coefficients for each of the 
hierarchical multiple linear regression analyses when the RSES is represented 

by its positive and negatively worded subscales 
 

 B Std Error p      t 
Model 1  
Constant 2.17 0.04 -      62.63** 
Age -0.00 0.00 -0.17  -1.93 
Gender 0.02 0.03 0.06   0.64 
Model 2  
Constant 1.33 0.23 -      5.80** 
Age -0.00 0.00 -0.17  -2.04* 
Gender 0.01 0.03 0.03   0.40 
PBC 0.09 0.03 0.26   2.77* 
Subjective Norm -0.05 0.03 -0.21  -1.96* 
Attitude 0.12 0.05 0.24   2.21* 
Model 3  
Constant 1.34 0.23 -      5.96** 
Age -0.00 0.00 -0.18  -2.16* 
Gender 0.01 0.03 0.02   0.28 
PBC 0.10 0.03 0.28   3.07* 
Subjective Norm -0.05 0.03 -0.21  -2.05* 
Attitude 0.11 0.05 0.22   2.06* 
RSES Positive 0.01 0.01 0.07   0.78 
RSES Negative -0.01 0.01 0.25  -2.88* 

Note: Behavioural Intention is the dependent variable. * p < .05 (2-tailed), ** p < .01 (2-tailed) 

 
3.2 Hypothesis 2: Self-Esteem Can Predict Course Outcome after 

Controlling for TPB Components and Other Predictor Variables 
 
Self-Esteem scores should also contribute to course outcome, that is, 

participants with lower initial Self-Esteem would also be more likely to produce a 
negative outcome. The analysis and prediction of dichotomous outcomes such as not 
completed (N = 167) or completed (N = 44) is best undertaken using logistic 
regression analyses. Our analyses again comprised of three models, with Model 1 
(age and gender), Model 2 (PBC, Subjective Norm, and attitude) and Model 3 (Self-
Esteem subscales at Time1) being identical to those employed in the linear 
regression analyses. 

Table 3 displays the effectiveness of the three models in accounting for the 
data. A battery of Hosmer-Lemeshow (H-L) tests returned non-significant chi-square 
values for the three models, suggesting that each model constituted an adequate fit 
to the data. The relative goodness-of fit of the three models is assessed by 
computing best-fitting parameter estimates using Maximum Likelihood Estimation 
(MLE), By employing MLE, model selection criteria such as the Akaike Information 
Criterion (AIC) and the Bayesian Information Criterion (BIC) can be employed to 
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adjust for model complexity (i.e., number of parameters). For all three models MLE 
was used to fit the logistic model (1) to data, and to provide maximum likelihood 
parameter estimates. The best-fitting parameters are found by minimizing the 
deviance, that is, the Log likelihood (LL) function multiplied by negative two 
[48]. The minimized deviance provides evidence in regards to which model most 
likely fits the data, but does so without respect to model complexity. Goodness-of-
fit measures in themselves do not provide sufficient information with which to select 
a model, and an advantage of MLE is that it can be used with the AIC and BIC 
selection methods, both of which account for differences in the number of 
parameters among the models with the model with the lowest value of AIC or BIC 
being preferred, with the difference between the two being that the BIC penalizes 
free parameters more strongly than the AIC. It is evident from the final two 
columns of Table 3 that the three models are comparable in their ability to account 
for the data, though Model 3, the least parsimonious, has the lowest AIC and BIC 
values. 

 
Table 3. Summary of the logistic regression analyses when the ten-item 

RSES is decomposed into two five-item subscales representing positively and 
negatively worded items 

 
 -2 Log likelihood H-L Test p-value AIC BIC 

Model 1 49.06 9.01 .25 55.06 55.83 
Model 2 41.77 6.63 .58 55.77 57.55 
Model 3 35.01 5.52 .70 53.01 55.30 

 
Table 4. Un-standardised and standardised coefficients for each of the 

hierarchical multiple linear regression analyses when the RSES is represented 
by its positive and negatively worded subscales 

 
 B Std Error B Wald eb 95% C.I. for eb

Model 1      
Constant 3.45 1.15 8.92 31.38  
Age -0.01 0.03 0.11 0.99 0.93 - 1.05 
Gender -0.16 0.86 0.03 0.86 0.16 - 4.59 
Model 2      
Constant -1.66 7.22 0.05 0.19  
Age 0.01 0.03 0.17 1.01 0.95 - 1.08 
Gender -0.31 0.93 0.11 0.74 0.12 - 4.55 
BI 3.41 2.66 1.65 30.20 0.17 - 54.49 
PBC -2.09 1.46 2.04 0.12 0.01 - 2.17 
Subjective Norm -0.68 1.09 0.39 0.51 0.06 - 4.25 
Attitude 3.24 1.70 3.66 25.62 0.92 - 71.31 
Model 3      
Constant -1.24 7.18 0.03 0.29  
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Age 0.01 0.04 0.09 1.01 0.94 - 1.09 
Gender -0.25 0.97 0.07 0.78 0.12 - 5.16 
BI 1.98 3.08 0.41 7.25 0.02 - 30.77 
PBC -1.98 1.36 2.12 0.14 0.01 - 1.98 
Subjective Norm -0.60 1.20 0.25 0.55 0.05 - 5.76 
Attitude 3.61 1.98 3.32 36.89 0.76 - 83.66 
RSES Positive -0.14 0.21 0.45 0.87 0.58 - 1.30 
RSES Negative -0.33 0.15 4.58* 0.72 0.54 - 97.30 

Note: Outcome (completed/uncompleted) is the dependent variable. * p < .05 (2-tailed) 

 
Maximum likelihood parameter estimates are displayed in Table 4, both in raw 

form as logits (i.e., B) and as odds ratios (eb), the latter accompanied by 95% 
confidence intervals. Positive values of B indicate that the predicted odds increase 
as the predictor value increases (i.e., a pass is more likely), while a negative 
coefficient means that the predicted odds decrease as the predictor decreases (i.e., 
completion is less likely). The odds ratios, which are conceptually easier to work 
with, are estimates of the change in the odds of membership to the target group 
(here completing) for a one-unit increase in the predictor. The maximum likelihood 
parameter estimates displayed in Table 4 show that the only significant predictor 
variable contained is the negatively-worded subscale of the RSES, where the 
odds of completing are 2.1 times greater for a student who has a negative RSES 
score one unit greater than another student. 

 
3.3 Hypothesis Three: Self-Esteem Will Improve Over Time,  
From Initiation to Termination of a Course 
 
It is suggested that Self-Esteem should increase over the period of the 

course; therefore initial RSES subscale scores should indicate lower Self-Esteem 
than final scores. When analysing the positive component of the RSES, mean 
scores at Time2 (M = 12.35, SD = 2.31) were significantly higher (t(205) = 4.59, p < 
.01) than mean scores measured at Time1 (M = 11.52, SD = 2.17). The negative 
component of the RSES also showed this effect as means scores at Time2 (M = 
10.04, SD = 3.39) were significantly higher (t(205) =3.27, p < .01) than at Time1 (M = 
9.25, SD = 2.99). 

 
3.4 Discussion 
 
The ability of educational facilities to predict learner outcome would have 

a substantial impact on learning, especially in groups known for high rates of non-
completion. Through this, the student would have the opportunity to be assessed for 
risk factors of non- completion and remedial steps could be put in place to mitigate 
these factors, improving the student's chance of achievement and leading to further 
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employment or educational opportunities. The objective of this study was to identify 
those factors predicting both learner intention and educational outcome, and the 
results are now discussed with reference to those aims. 

Findings supported the hypothesis that both the Theory of Planned Behavior 
(TPB) components and Self-Esteem predict intention to complete. After applying a 
hierarchical multiple linear regression analysis, the three components of TPB; 
Subjective Norm, Perceived Behavioural Control and Attitude had significant positive 
correlations to Behavioural Intent, above and beyond the covariates of age (also 
significant) and gender (not significant). Self-Esteem then proved itself an additional 
significant predictor, at least when the negative-worded subscale of the RSES was 
referenced. 

In the TPB model, some have questioned the validity of the subjective norm 
component [16,19,31,49-50]. In the context of the current research, subjective norm, 
thought to be a major factor in these student's lives, was significant though not 
dominant. The attitude component is considered global in nature, and may be too 
general to predict specific intention [19]. However, in this study attitude was found 
to be a significant predictor of intent to complete education. Perceived Behavioural 
Control has been referred to as the most significant factor of the TPB for prediction 
of intent [10] and is confirmed as a dominant factor in this study. 

Overall, the analysis showed Self-Esteem, combined with age, gender, and 
the TPB, provides predictive power above and beyond age and gender by itself, and 
age and gender combined with the TPB. These results justify the inclusion of Self-
Esteem into the model of prediction of intent, and further support the work of Wang 
(2009), who suggested that extending the TPB with a more specific variable would 
result in a more detailed behavioural prediction, the results of which outlined that 
the inclusion of Self-Esteem provided an improved model of intent to complete [42]. 

The hypothesis that the TPB and Self-Esteem would predict outcome was 
only partially supported, with only Self-Esteem predicting outcome. Using binary 
logistic regression the negatively phrased questions from the RSES emerged as 
significant predictors of outcome, although the positive RSES subscale did not. 
Those who responded strongly to the negatively worded questions of the RSES 
were 2.1 times more likely to achieve a positive outcome. Additionally, the inclusion 
of Self-Esteem into the variate produced a better model fit than when not included. 
Self-Esteem as a predictor of outcome has also been verified by Pepi et al. (2006), 
who found that Self-Esteem was influential in school achievement, especially 
significant in those groups of students who appeared to have consistently low 
Self-Esteem. They reported that Self-Esteem was related to socio-economic 
variables and correlated to academic achievement rate. Students in the study [27] 
faced similar social constraints and risks to those reported in the current study, thus 
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offering convergent validity in relation to the importance of Self-Esteem and outcome 
in similar contexts. 

Findings also supported the expectation that Self-Esteem will increase over 
the duration of the programme, with significant increases indicated by the ten item 
RSES scale and evidenced in both the negative and positively worded questions. 
Interestingly, individuals returned a clinically borderline level of Self-Esteem 
(M=20.59) when measured at the beginning of their programme, and a significantly 
higher level at completion (M=22.36), and we noted that there were no differences 
in Self-Esteem levels associated with age, gender or ethnicity. Results do, however, 
indicate a significantly low Self-Esteem overall with Self- Esteem at completion still 
only at a mean of 22.36. Indeed, the initial survey result indicated that 115 of the 
211 learners had a score below the accepted clinical criteria (i.e., below 20) and at 
completion this had reduced to 104 learners. Further support of an overall low level 
of Self-Esteem has been established previously in first year university students in 
New Zealand, with these students producing the lowest mean score when comparing 
countries of similar independent cultural values [51]. This has been supported by 
other studies concluding that New Zealand, when compared to similar countries, 
has an overall low level of Self-Esteem [52]. The gratifying finding of this section of 
the study is that Self-Esteem did increase over the duration of the programmes, albeit 
a small but significant increase. 

 
3.4.1 Limitations and future directions 
 
All findings should be interpreted within the study's limitations. Statistically, 

the sample size of 211 students with only 37 failures may have elicited Type II 
errors due to insufficient power, restricting the ability to successfully predict the 
influence of TPB components and the RSES on outcome. However, with reference 
to Cohen and Cohen (1983), our sample size can be considered adequate given the 
number of variables that were included [53]. Additionally, students were only allowed 
to choose one item from a grouping of five categories to indicate intent to complete, 
which may have restricted the variability of this measure. Although this measure was 
supported by a previous study [9], other studies have successfully enlarged this 
scale [54]. A further consideration involves generalisability, with only one cohort of 
homogenous students researched, predominantly coming from the same 
geographical region and therefore with similar demographics, though age and 
ethnicity did vary. 

This study supports further research into the use of Self-Esteem to predict 
outcome in education. Scales such as the RSES may be used by an institution to 
investigate risk to completion, providing that facility with an opportunity of working 
with identified learners and assisting them to achieve their goal of a positive 
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outcome from tertiary education. Future research could reveal other factors relevant 
to non-achievement in education and further directions to mitigate these issues. A 
concern would be that tools measuring Self-Esteem could be used as a screening 
mechanism prior to enrolment, reducing the risk to the institution of having poor 
outcome results. This would ultimately serve to limit the already challenged learner's 
options for advancement, and refusal of entry into a normally accepting institution 
may compound their already low Self-Esteem [51]. 

It is also interesting to note that the questions that were negatively phrased 
in the RSES have proved the most sensitive, which in itself is not a novel finding. 
Baranik (2008) suggested that collectivist cultures may respond more strongly to 
negatively worded questions [51], and this may be a factor in the current study. The 
ethnic groupings found in the catchment area of the PTE; the Pasifika, and Asian 
peoples can also be described as collectivist, therefore this explanation as to the 
dominance of the negative worded questions would be more than mere conjecture. 

 
4. CONCLUSION 
 
This research adds to the education literature by further exploring factors 

predicting both intent to complete training programmes and actual outcomes. 
Results showed that ratings on the components of the TPB; attitude, perceived 
behavioural control and subjective norm, were predictive of an individual's intention 
to complete their course of study. Our findings suggest that the use of a TPB based 
questionnaire could potentially be used by tertiary training institutes to anticipate a 
learner's intention to complete a programme, and may therefore prompt the 
identification and reduction of risk factors to non-completion. This research also 
identified that negatively worded items in the RSES sufficiently predicted intent to 
complete and learner outcomes; that is, individuals that strongly disagreed with the 
RSES negatively worded items, were more likely to identify positive intent to 
complete and to complete their course of study. This indicates that the use of self-
esteem measures by tertiary training institutes may provide further information 
around the barriers to completion for an individual and provide a platform for 
possible intervention. Further studies are encouraged, as the ability to predict 
outcome in the adult learner would be a significant contributor to the individual, to the 
learning establishment, as well as to society. 
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Appendix A 

 
Means, Standard Deviations, Corrected item-total correlation, and 

Cronbach's alpha (ac) if-item-deleted, for the RSES data obtained at two 
distinct time points (Time1 and Time2) 

 
 
Item 

 
N 

 
x 

 
SD  

Corrected  
Item-Total 

Correlation 

ac if- Item-
Deleted 

________Time2________ 
RSES 1 204 1.67 0.57 0.39 .75 
RSES 2 209 1.68 0.56 0.40 .75 
RSES 3 203 1.93 0.82 0.38 .75 
RSES 4 209 1.83 0.68 0.33 .76 
RSES 5 208 2.11 0.93 0.34 .76 
RSES 6 210 1.60 0.60 0.50 .74 
RSES 7 211 1.80 0.64 0.49 .74 
RSES 8 209 2.54 0.98 0.38 .76 
RSES 9 211 2.26 0.87 0.60 .72 
RSES 10 210 1.99 0.88 0.57 .72 

 
________Time2________ 

RSES 1 172 1.45 0.60 0.49 .79 
RSES 2 173 1.49 0.60 0.43 .80 
RSES 3 172 1.86 0.86 0.49 .79 
RSES 4 173 1.61 0.60 0.40 .80 
RSES 5 173 1.94 0.91 0.45 .80 
RSES 6 173 1.53 0.60 0.46 .80 
RSES 7 173 1.58 0.66 0.48 .80 
RSES 8 173 2.21 0.97 0.54 .79 
RSES 9 172 2.07 0.87 0.60 .78 

RSES 10 173 1.89 0.88 0.60 .78 
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Means, Standard Deviations, Corrected item-total correlation, and Cronbach's alpha 
(ac) if item deleted, for components of the Theory of Planned Behavior questionnaire 

  
  

N 
 
x 

 
SD 

Corrected 
Item-Total 
Correlation 

ac if Item
Deleted 

Perceived Behavioral 
Control  
TPB 1 

     

TPB 2 197 3.82 1.14 .36 .66 
TPB 3 197 3.86 1.20 .29 .67 
TPB 4 197 4.31 1.05 .44 .65 
TPB 5 197 3.96 1.24 .35 .66 
TPB 6 197 4.19 1.07 .27 .67 
TPB 7 197 3.94 1.31 .39 .65 
TPB 8 197 4.26 1.32 .30 .67 
TPB 9 197 4.08 1.24 .37 .65 
TPB 10 197 4.13 1.14 .42 .65 
Subjective 
Norm 
TPB 11 

 
 

206 

 
 

4.58 

 
 

0.92 

 
 

.75 

 
 

.90 
TPB 12 206 4.49 1.01 .72 .90 
TPB 13 206 4.46 1.07 .73 .90 
TPB 14 206 4.50 1.06 .69 .90 
TPB 15 206 4.08 1.30 .52 .91 
TPB 16 206 4.32 1.09 .71 .90 
TPB 17 206 4.49 0.99 .71 .90 
TPB 18 206 4.44 1.04 .73 .90 
TPB 19 206 4.33 1.06 .75 .90 
TPB 20 206 3.80 1.42 .55 .91 
Attitude      
TPB 21 211 4.76 .72 .74 .84 
TPB 22 211 4.75 .68 .70 .85 
TPB 23 211 4.68 .83 .73 .84 
TPB 24 211 4.57 .86 .69 .85 
TPB 25 211 4.59 .84 .68 .86 
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The Importance of Global Citizenship to Higher 
Education: The Role of Short-Term Study Abroad 

 
 
1. INTRODUCTION 
 
Institutions of higher education arguably have a responsibility to develop 

curricula that foster "global citizens", either as a consequence of their educational 
mission, in response to political calls for enhanced national security and global 
awareness, or in strengthening the employability of their graduates within an ever-
globalizing context. To fulfil this strategy, four constructs must be addressed: (1) 
what is global citizenship? (2) why is global citizenship important? (3) how do we 
measure global citizenship?, and (4) how is global citizenship fostered? In addition 
to discussing these questions, commentary will focus on the pivotal role short-term 
study abroad programs can play in fostering global citizenship. 

 
2. WHAT IS GLOBAL CITIZENSHIP? 
 
Although global citizenship is a highly contested and multifaceted term [1,2], 

three key dimensions, at least within the study abroad literature, are now commonly 
accepted [3,4]: (1) social responsibility (concern for others, for society at large, and 
for the environment), (2) global awareness (understanding and appreciation of one's 
self in the world and of world issues), and (3) civic engagement (active engagement 
with local, regional, national and global community issues). In one of the most 
thorough reviews of the global citizenship concept in the study abroad scholarly 
field, Schattle [4] proposes that it "entails being aware of responsibilities beyond 
one's immediate communities and making decisions to change habits and behavior 
patterns accordingly" (p.12). 

 
Outside the study abroad literature, there is consensus that the natural and 

built environment is the context in which global citizenship can be best understood 
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[5-8], since environmental concern not only benefits others beyond the individual, but 
also invokes a sense of obligation toward others. According to Dobson [7], the 
environment constitutes a community of obligation in which social responsibilities 
and behaviors extend, in the form of an ecological footprint. In distinguishing 
between a Good Samaritan (i.e., based on charity) and a Good (Earth) Citizen (i.e., 
based on obligations), Dobson argues "the idea of the ecological footprint converts 
relationships we had thought to be Samaritan into relationships of citizenship" 
(p.105). Citizens, then, are not merely global by reason of their international travel, 
but as a result of their pro-environmental behaviors that make a sustainable impact. 
Similarly, Attfield [5] suggests, "environmental responsibilities form the most obvious 
focus of concern for global citizens, as well as the territory where global 
obligations most clearly arise" (p.191). In a similar vein, Winn [8] considers the 
concept of global citizenship to include "behaviors associated with the global issues 
of environmentalism, social justice, and civic participation" (p.124). With the ever 
increasing role of higher education institutions in the development of global citizens, 
a specific emphasis on internationally located educative experiences, coupled with 
critical reflection methods, and ultimately framed by relevant disciplines, the 
behaviors and actions of globally educated citizens can and should be 
developed. Moreover, it is the students' exploration and application of pro-
environmental behaviors within the natural environment, the built environment, and 
the communities they engage. 

 
3. WHY IS GLOBAL CITIZENSHIP IMPORTANT? 
 
Universities and colleges arguably have a responsibility to develop 

international curricula that foster a student citizenry with stronger global awareness, 
either as a consequence of their educational mission [1,4, 9-11], in response to 
political calls for enhanced national security [12-14], in providing greater 
employment opportunities for their graduates [15], or simply in heeding the public's 
growing interest in the importance of promoting global mindedness among future 
generations [16]. Responding to these realities requires a massive increase in the 
global literacy of the typical college graduate. 

The intensification of and access to technology has forged links between 
institutions, societies, cultures and individuals, and today's university graduates live 
and work in a world that is more accessible than ever before [17]. While the 
availability of modern travel and technology is not accessible to all of earth's 7 billion 
'citizens', those who have access and acceptance into higher education institutions 
also have greater opportunities for globalized experiences. The opportunity for a 
student to frame their existence within a global context can promote deeper 
understanding of cultural differences and provide a counterpoint for juxtaposing their 
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personal beliefs with those of others. Internationalization and globalization are 
fundamental components of the learning process; to live and reflect upon the 
experiences a student has with these phenomena can increase action and bring 
about transformation of perspective. 

 
4. HOW IS GLOBAL CITIZENSHIP FOSTERED? 
 
There is growing political interest in international education and increasing 

reference to globalization (and the need to prepare students as global citizens) in 
the missions of academic institutions [10]. Lutterman-Aguilar and Gingerich [18] 
argue that education abroad can effectively prepare students as responsible global 
citizens if programs incorporate the principles of experiential education, notably 
action-oriented experiences that encourage reflection, critical analysis, and 
synthesis. Similar conclusions are drawn by McLaughlin and Johnson [19], who 
propose a field-based experiential learning model for short-term study abroad 
programs. This model enables students to move beyond knowledge learning to 
application and integration, toward a real, "unbuffered" world. Indeed, there is strong 
evidence throughout the study abroad literature supporting the integration of 
experiential learning as a key medium for promoting higher-order learning [20-28]. 

The outcomes of study abroad experiences, students' previous experiences 
with the course material, the destination, and travel in general can have an influence 
on the potential shift in a student's worldview. McKeown [29] recognized the 
profound change in students' values when experiencing a new social environment 
that called into question their internal beliefs [30] and referred to this as the first-time 
effect. This phenomenon has also been recognized in other learning environments 
where experientially based pedagogy (service-learning, problem-based learning) has 
been utilized and experienced for the first-time [31,32]. Valuable to the student 
experience, their engagement, and the likelihood of a shift in worldview are the 
following: faculty-student engagement, experiential learning opportunities, dialogue 
and group discussions focused on students' experiences, and reflection 
assignments connected to experiences and readings [33]. Within study abroad 
experiences, exposure  to  new  places,  cultures,  and  learning  environments 
where  a  student's preconceived and established notions and beliefs are tested, 
may act as the catalyst or impetus to bring forth a transformative experience. Of 
particular importance is the creation of moments of critical reflection and discussion. 
In these types of environments, exposed to realties that are outside their previous 
understanding or comfort zones, the learner may discover a need to acquire new 
perspectives in order to gain a more complete and complex understanding. A 
deeper, more sincere understanding of reality and how their perception of reality is 
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framed by their worldview, is the value in combining experiences with critical 
analysis, reflection, and abstract conceptualization [34]. 

 
5. HOW IS GLOBAL CITIZENSHIP MEASURED? 
 
There is a consensus that the natural and built environment is the context in 

which global citizenship can be best understood. Utilizing this context, Tarrant [30] 
developed a Value- Belief-Norm model to assess global citizenship and the "added 
value" of study abroad (Fig. 

1). In Tarrant's [30] conceptualization of a framework for exploring the role of 
studies abroad education and global citizenship development, he posited a frame 
based on Stern's [35] Values-Beliefs-Norm theory (VBN). In this, Tarrant identifies 
two components based on (1) an awareness/belief that specific environmental 
conditions threaten or have adverse consequences for the things the learner values 
and (2) an awareness/belief that the individual/learner can act to reduce the specific 
threat(s) [30, 35]. These components and the extent to which an individual learner 
aligns with these two beliefs are critical to the conceptual framework Tarrant puts 
forth. 

 

 
 

Fig. 1. Adapted value-beliefs-norms theory of global citizenship [30] 

 
The recognition of critical reflection as an integral component of the 

conceptual framework offered by Tarrant [30] is evident in Westheimer and Kahne's 
[36] "citizen-type" and Dobson's [7] "Earth Citizen". For example, Westheimer and 
Kahne [36] argue that a justice- oriented citizen is one who is concerned with asking 
questions about issues she or he sees in their community (local and global) and 
then acting upon the answers they find. This is in sharp contrast to a personally 
responsible citizen who is typically concerned with acting responsibly or volunteering 
in times of crisis. Interestingly, it seems that a clear difference between these two 
citizen types is found in the citizen's concern with or interest in critical reflection 
upon their observations and experiences. Justice-oriented citizens seem to be 
more concerned with asking the more complex questions versus accepting the 
simpler answers. By asking more complex questions, it is assumed that justice-
oriented citizens are analyzing, considering, and reconsidering their perspectives 
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and beliefs in light of new information and experiences. This is primarily a function 
of critical thinking and reflection. That is, being prepared to ask and answer the 
complex questions that emerge from our continually evolving and complex society 
[28]. Doing this may promote and nurture "change in environmentally oriented 
values, norms, and behaviors" [30]. This observation is demonstrated further by 
Dobson's view of an Earth Citizen. With an Earth Citizen there tends to be less 
emphasis on volunteerism as ends unto itself, and a greater emphasis placed on 
questioning what is observed or has come to be known and then this is acted 
upon in order to ameliorate the causes of observed injustices. Overall, the 
conceptual framework "proposes that values and worldviews act as filters for new 
information in the development and formation of congruent beliefs and attitudes 
which in turn predispose behavioral intentions and ultimately pro-environmental 
behaviors" [30]. 

The two components Tarrant identified (the connection between 
environmental conditions and the threats on a learner's values and the belief that the 
learner can reduce the threats), which underpin Fig. 1, have a common 
denominator. That denominator is a learner's values and what they are willing to do 
about those values. The measurement of value identification or awareness is a 
complex, but important endeavor. One particular theory that has been 
operationalized and empirically tested to measure a person's values is the Shwartz 
norm- activation theory. Norm-activation theory states that "pro-environmental 
actions occur in response to personal moral norms about such actions and that 
these are activated in individuals who believe that environmental conditions pose 
threats to other people, other species, or the biosphere and that actions they initiate 
could avert those consequences" [37]. One salient, empirical study measured the 
values associated with social movements particularly in context of pro-environmental 
actions. In the Stern et al. [37] study, which was designed to measure two variables 
from Shwartz's norm-activation theory (personal norms and awareness of 
consequences), resulted in findings that were strongly consistent with the VBN 
theory. Essentially, it was determined that personal norms were strongly 
associated with the behaviors of all three types of nonactivist environmentalism, 
provided the strongest predictor of consumer behavior and willingness to sacrifice, 
and was the only variable in their study to have a direct effect on all three types of 
movement support. 

A limitation of Tarrant's model is that it directly focuses on environmental 
awareness and does not directly address the concepts of social justice or civic 
engagement, i.e., the key dimensions of global citizenship [3,4]. Although, it should 
be noted that in Tarrant's conceptual framework, there is indirect or ancillary 
inclusion of personal values and awareness of responsibility (civic engagement) and 
the citizen type (social justice orientation) an individual could align. Even though 
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Tarrant clearly is addressing the conceptualization of "pro-environmental behavior" 
from an environmental perspective, it is inextricably connected to other important 
elements to be considered when attempting to understanding global citizenship. In 
addition, the use of Shwartz's norm-activation theory to operationalize and measure 
global citizenship is an important avenue to consider. 

 
6. WHAT ROLE CAN SHORT-TERM STUDY ABROAD PROGRAMS PLAY? 
 
The past 25 years have witnessed growing numbers of students, particularly 

in the United States (U.S.), participating in study abroad programs of varying 
durations, locations, and academic foci. These growing numbers, contextualized and 
sourced from the U.S. higher education student body, have led to the literature 
being skewed in context of the U.S. This particular growth and respective body of 
literature ultimately reflects a U.S. centric perspective on research into the influence 
of short-term study abroad. This is due to the limited number of empirical studies 
investigating non-U.S. students studying abroad Curthoys [38]. With this, Europe 
and Australasia could be considered emerging markets for future generations of 
students beginning to study abroad. Further investigation into these emerging 
markets and the influence of study abroad on participants is necessary. 

In the U.S., most recent estimates indicate that of the approximately 270,000 
U.S. students who studied abroad for academic credit in 2009/10 (compared to 
75,000 students in 1990), the majority (57%) were short-term (summer or 8 weeks 
or less) [39]. While short-term programs have been criticized for being academically 
light [29], they appeal to large numbers of undergraduates without prior international 
travel experience and/or who lack the funds or time for extensive education abroad 
opportunities [40-43]. Short-term programs thereby may provide a springboard for 
future, more in-depth travel [44], a pathway for those studying abroad for the first-
time [29], and perhaps "the only realistic alternative in terms of the demands of your 
degree studies and economic resources" [39]. As such, short-term programs may be 
viewed as crucial for achieving broad and more egalitarian access to study abroad for 
U.S. undergraduates. 

Skepticism has been voiced about whether the short-term study abroad 
format can offer students a sufficiently profound experience to transform the 
fundamental values and beliefs that underlie global citizenship. Recent evidence 
suggests that the duration of the international experience may be only weakly related 
to student learning outcomes. The large scale Georgia Learning Outcomes of 
Students Studying Abroad Initiative (GLOSSARI) [45] found a general advantage for 
study abroad at any duration over no study abroad in terms of graduation rates, 
although moderate duration (4-8 weeks) exceeded both shorter and longer programs 
on this variable. In their study of over 6,000 alumni from 20 institutions, Paige et al. 
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[3] suggests no difference in global engagement between students who had studied 
abroad for shorter versus longer durations. Their findings from the University of 
Minnesota's Study Abroad for Global Engagement project revealed that students in 
short-term programs (of 4 weeks or less) were just as likely to be globally engaged 
as those who studied abroad for several months or longer. Similarly, McKeown [29] 
posited that, "students who had been abroad for as little as two weeks showed 
patterns of intellectual development more similar to peers who had been abroad for 
months or years than to those who had not been abroad at all" (p.6). The conclusion 
is that spending at least some time abroad is probably better than no time at all, 
though the extent to which the "just do it" analogy [46] holds true for study abroad 
(i.e., relative to home campus) remains relatively unsubstantiated [29,47]. Meaning, 
whether studying abroad for a short, moderate, or long-term period, there needs to 
be some level of consideration for appropriate measures to be implemented that will 
help students make connections from and sense of their new experiences. 

Short-term study abroad, when coupled with an adequate pedagogical 
framework, could serve as an educative opportunity for fostering transformative 
learning environments where new experiences and perspective may be developed. 
It is that critical moment where learners have engaged with something novel, 
whether it is physical or psychological, that is when reflection and critical reflection 
become imperative to the learning process. The shift from physical experience to 
meaning making can be different, but it is imperative for perspective transformation 
and ultimately behavior adaptation to occur. Though it should be noted that prior to 
the exposure to something novel, abstract conceptualization can have occurred. 
Meaning, preparation and study for future experiences related to a student's 
involvement in a course is also valuable to their learning. These connections 
between experience and reflection, content and experience, and reflection and 
content are ones that have long been theoretically [14,34,48] and practically [31] 
established. 

 
7. DISCUSSION AND DIRECTION 
 
Over the past decade there have been increasing calls to develop the 

capacity of higher education students, particularly in the U.S., to think and act 
globally [11]. One method of encouraging the civic of global citizenship is through 
study abroad [30]. To date, the academic response to calls for greater global 
learning has focused primarily on increasing quantity (i.e., "just do it"). The number 
of students participating in education abroad is often the primary indicator of an 
institution's success in achieving globalization aims [44, 49]. Clearly, a major driver 
of such efforts should also address quality - the added value and outcomes of 
studying abroad as indexed by measures more informative than traditional course 
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evaluation responses. As resources become available for study abroad development, 
funds should be targeted toward programs that promote demonstrable and specific 
learning outcomes. 

Short-term, faculty-led, field-based programs can have an important role in 
fostering some of the outcomes considered critical to national security, globalization 
and global competitiveness, and social norms [11,50]. Though not all education 
programs should be similarly structured, we concur with Lutterman-Aguilar and 
Gingerich [18] that, "study abroad and experiential education are natural partners 
because they share the common goal of empowering students and preparing them 
to become responsible global citizens" (p.46). Accordingly, we encourage faculty to 
incorporate field-based learning experiences into study abroad curricula and to 
consider their role as facilitators of citizen activism [1], promoting opportunities for 
civic engagement, responsibility, and global awareness. The challenge, clearly, is to 
develop programs in a measured and effective way. Such programs must be 
attractive to students (especially for those traveling abroad for the first-time), yet 
must not turn the travel experience into a token service program of consumerism 
with little value beyond the tourism dollars it generates [2,51]. Since short-term 
programs are likely to remain the only realistic option for many undergraduate 
students and potentially the least expensive medium for democratizing study abroad, 
achieving such strategies will be critical. In moving toward more robust evidence of 
the value of education abroad, particularly with respect to globalization, we need to 
design research that can clearly demonstrate whether studying abroad (relative to 
home campus) can promote higher-order outcomes (such as global citizenship) and, 
if so, under what conditions. 

Essentially, the literature to date is primarily focused on U.S. students 
studying abroad [38]. Comparative groups of students are needed to determine the 
influence study abroad experiences might have on non-U.S. counterparts who are 
from different geographical and cultural backgrounds. Moreover, this lack of 
research can be attributed to the emerging market and associated pedagogy of 
study abroad and international education in countries like New Zealand, Australia, 
and the United Kingdom. 

 
8. CONCLUSIONS 
 
There is a consensus that the natural and built environment is the context in 

which global citizenship can be best understood. Utilizing this context, Tarrant [30] 
developed a Value- Belief-Norm model to assess global citizenship and the "added 
value" of study abroad. A number of nations, including the U.S., have witnessed 
growing political pressure to utilize international education as an en masse 
mechanism for nurturing global citizenship. However, the extent to which the "just do 
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it" analogy holds true for study abroad remains relatively unsubstantiated. Education 
abroad can effectively prepare students as responsible global citizens, but only if 
coupled with action-oriented experiences that encourage reflection, critical analysis, 
and synthesis. Since short-term programs are likely to remain the only realistic option 
for many undergraduate students, there is a growing requisite to document whether 
short duration programs can promote higher-order outcomes (such as global 
citizenship) and, if so, under what conditions. In particular, there is a lack of 
demonstrable evidence of the transformational change attributable to participation in 
field- based/experiential study abroad programs, relative to (a) other study abroad 
programs lacking a structured experiential component and/or (b) home campus (i.e., 
traditional classroom) courses and/or (c) comparisons of the experiences and 
learning outcomes of students from different countries and cultures. 

Although global citizenship is a highly contested and multifaceted term, three 
key dimensions are commonly accepted: social responsibility, global awareness, and 
civic engagement. This particular observation lends itself well to the perspective 
that global citizenship, at its core, is focused on connections - a person's 
connections with the products they choose to use, the environment they believe they 
influence, and the groups of people who they directly and indirectly associate with. 
Whether or not those connections (with products, environments, and people) are 
recognized and reflected upon is what fundamentally separates those who 
consciously assume their role as a global citizen from those who do not. 
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A Framework of Multimedia Integration Based  
on Teacher's Perspectives 

 
 
1. INTRODUCTION 
 
The highly developing of computer technology allows multimedia information to 

be presented variously and vividly, and the speedy connection of internet allows 
people to gain information easily and swiftly. Thus, the application of  multimedia 
technology in  classroom is very pervasive and is integrated into different levels of 
education in classroom teaching. The definition of multimedia is a function of 
computer system which transmits visual and aural information to user interactively 
[1]. The idea of integration of multimedia in teaching is to connect different 
multimedia elements, such as text, image, audio, animation, and video, to create 
digital teaching materials and to apply it in classroom teaching, which intends to 
improve the quality of  teachers' teaching and students' learning [2]. Many 
researchers claimed that applying multimedia materials can create many positive 
effects in classroom teaching. For example, there are researchers indicating that the 
integration of computer technology helps teachers to build a more visualized and 
more interactive learning environment in their classroom teaching [3]. Researchers 
also alerted that various products of computer technology are very powerful teaching 
tool adopted to achieve powerful interactive teaching, which increases learner's 
interest and help them to engage intensely in their learning objects [2, 4]. Many 
researches also indicated that the application of computer technology has great 
potential to increase students' motivation, help learners to connect various  
information  sources,  provide  opportunities  to  work  collaboratively,  and  allow 
teachers to have more time for facilitation in classroom [5, 6, 7]. As [8] declared, one 
of the advantages of integrating multimedia is that it allows students to assess the 
teaching content easily and helps them lean to be more effective. 

However, some researchers declared that digital media materials have no 
direct effect on students' learning achievement [9, 10]. According to [11] theory of 
cognitive load, he declared that human's learning in brain is just like a data 
processing machine, and the learning achievement is based on how people process 
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and arrange the information. Based on this theory, [12] developed multimedia 
cognitive learning theory and advocated theories of how multimedia elements 
influence student's learning effect. They declared that too many multimedia materials 
or inappropriate arrangement in teaching may cause negative influence on student's 
learning achievement [13]. 

Therefore, the integration of multimedia in teaching does not simply focus on 
how many digital materials are involved in the curriculum but how proper the 
materials are used. The volume of using multimedia is not the main concern. What 
we really need to focus on is how to utilize this strong tool to create positive effect in 
teaching and learning [14,15]. 

In order to promote the efficiency and effectiveness of the technology 
integration in classroom, numerous frameworks are constructed to help teachers to 
involve computer technology in curriculum ably and efficiently [16,17,15]. However, 
researchers and educators indicated that integrating computer technology into 
curriculums has not been accomplished well yet. Researchers indicated that 
teachers have not really integrated digital technology into their classroom teaching 
but only into their personal documentary work. These developed frameworks or 
models are too theoretical and idealistic in reality [15] and do not consider the angle 
of teacher user and teacher designer normally [18]. Even if teachers can understand 
some principles, design concepts, and standards, they often forgo these principles  
and  frameworks  in  actual  teaching  implementation.  Therefore,  researchers 
suggest that digital technology integration must take into account of teachers' 
specific habits of applying technology [19,20,21]. 

Furthermore, due to the heavy load of teachers' daily routine work, teachers 
used to adopt the published multimedia materials for assisting their teaching, such 
as instructional CD- ROM,  DVD,  or  internet  platform. However, these  published 
digital  materials do  not  fit teachers' essential needs normally. Teachers only can 
adopt only limited useful parts of the published materials and strive to reorganize the 
content. Therefore, the current packages of digital teaching aid do exist with a great 
gap between teacher's actual need in teaching. On the  other  hand,  it  is  quite  
time-consuming for  teachers  to  find  appropriate multimedia teaching aids. These 
have brought tremendous obstacles for teachers in multimedia integration. 

To solve these problems, teacher's role should be transformed from user to 
both designer and creator. Due to the pervasive use of computer technology, 
teacher's competency of using computer technology has been improved 
tremendously, and increasing numbers of teachers can operate and design 
multimedia materials. If teachers can arrange and produce multimedia teaching aids 
by themselves, the integration of multimedia in classroom teaching will be more 
effective and efficient and close to teachers' actual needs. However, from being a 
user of digital material to being a designer does exist a gap and prove long way to 
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go. For this reason, this study tends to explore the entire process of how teacher 
designer integrates multimedia materials in classroom teaching and to induce a 
framework based on teacher's position to help his/her integrating multimedia in their 
teaching. Therefore, the research question of this study is to investigate what a 
teacher may experience in the entire process of integration and to clarify various 
kinds of consideration, difficulty, possible problems, and solution which a teacher 
designer may meet in his/her integration. 

 
2. MATERIALS AND METHODS 
 
The research method in this study was based on the criterion of a qualitative 

approach. Teachers' views of how they integrate computer technology and the 
entire process of how they integrate multimedia material were investigated. Both 
approaches of in-depth interviews with teachers and observations of  the real 
classroom teaching were adopted. A semi- structured interview technique was 
adopted as our research interview method was due to the main topics being 
fixed, although the sequence of  our  interview question was not necessarily the 
same for all interviewees, as shown in appendix. All interviews were audio- 
recorded and the transcriptions were completed on the same day. The classroom 
observation was implemented with note taking and video recording concurrently by 
the researcher. 

Instead of random sampling, purposive sampling was adopted in this 
investigation [22, 23]. Through contacting and visiting numerous kindergartens which 
are well known for integrating multimedia  materials  in their  curriculum  in  Taichung  
City  in  the  middle  of  Taiwan, researchers selected the research participants who 
were more willing and appropriate for this study. In total, ten kindergartens,  
twenty-five  classrooms,  and  thirty-two  qualified preschool teachers were involved 
in this study. The selection of the interviewees and the observation classrooms were 
based on recommendations by the school principals who were more familiar with 
their own situation in technology integration. The period of each classroom 
observation was at least five days and was supplemented by referring to the 
teacher's lesson plans. The number of participants was decided by saturation of the 
researched data, that is, when the informants could raise no more new issues and 
start to repeat the same issues as compared with previous interviewees or 
classroom observation, it may be valueless to collect more data. 

Through a series of qualitative analysis steps, the researcher analyzed the 
collected data systematically from the raw data corpora, generated codes, and built 
some initial low level concepts; thus gradually we developed some more abstract 
themes, and then substantive theories were constructed in the final stage [24]. The 
qualitative analysis of the data helped us to refine and deduce how kindergarten 
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teachers integrate computer technology into classroom teaching, and how they 
apply multimedia materials to designing digital teaching aids for classroom teaching. 
These results provided the researcher with various themes and codes to help 
constructing a substantial model for teachers in their integration of multimedia. 

 
3. RESULT AND DISCUSSION 
 
This study is based on the empirical investigation of teacher's actual use of 

multimedia in their classroom teaching. This research deeply looks into teacher's 
considerations, challenges, and struggles when they integrate multimedia into their 
classroom teaching. The process of designing and making digital multimedia 
materials was also explored. Through the inductive analysis of the qualitative data, 
the researcher concludes a framework with 5 procedures for teachers in their 
integration of multimedia, as shown in Table 1. The sequent procedures are: 
preparation and analysis, plan and design, detail manufacture, test and modification, 
implementation and reflection. Every procedure has consideration in detail. The 
sequence of the identified procedures has a logic connection with the former and 
latter procedures. These identified stages start from the macroscopic self-analysis to 
the intermediate arrangement, to the microcosmic practical manufacture, and back 
to the amendment, and finally to the macroscopic amendment and reflection from 
user and learner. 

 
3.1 Preparation and Analysis 
 
In the first stage of the procedure, the researcher concludes that teachers 

have to do self- evaluation including teacher's internal factors and external factors 
from teacher's environmental reason.  This  stage  strongly  influences  whether  
teachers will actively or passively integrate multimedia into their classroom teaching. 
If teachers' perspectives of using multimedia in this stage are pessimistic, they tend 
to decide not to use multimedia as their teaching materials. This stage is much 
closer to teachers' self-analysis of their motivation of adopting or using multimedia. 
The influenced factors can be divided into two parts: the internal self-analysis and 
the evaluation of external environments. The former includes teachers' perspective 
and attitude of adopting multimedia in teaching, teachers' confidence and 
competency of using multimedia, teachers' will or motivation to spend time and 
effort on it. One teacher with a positive perspective declared that: 

In fact, I am very interested in multimedia stuffs. When we turn on the 
computer, it is full of multimedia information. These are very useful materials, and I 
believe it can bring very positive effect in classroom teaching. According to my 
observations, students seem to have very good responses to multimedia teaching 
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aids. Personally I am very willing to use or make multimedia teaching materials. 
(T16) 

 
The other teacher with a negative opinion declared that: 
I think young children should reduce the stimulations from digital multimedia. 

They are surrounded by different kinds of digital materials and overused them. I feel 
it is too early for them to contact digital materials and so on. Habitually I don't use 
digital multimedia in my classroom teaching because I don't think it can bring any 
help in my teaching and students' learning. (T6) 

 
Furthermore, many teachers believed that their computer competencies were 

not sufficient and lacked of knowledge and experiences of using digital multimedia 
so that they might feel anxious for  using multimedia. The  other  consideration was  
the  time  consuming. Many teachers claimed that to adopt multimedia materials 
needs to spend more time in organizing and editing digital materials. To sum up, the 
above considerations, many teachers do tend to give up using multimedia in their 
classroom. One of the teachers commented that: 

 
At the time when we were students, multimedia technologies did not exist yet. 

These new stuffs are what only the young generation can use. To be honest, we 
cannot use them at all except the easy one, for example, PowerPoint. Our working 
load in everyday's routine work is already very heavy. To spend more time learning 
and making multimedia materials for classroom use is not practical and realistic. 
(T14) 

 
Thus, teachers have to experience this internal self-evaluation procedure in 

the initial stage. They have to overcome their negative perspectives to multimedia 
and increase their willingness to use it in their curriculum. As researchers have 
reported, a teacher's computer attitude or computer self-efficacy will decide  
whether  the  teacher  will  adopt  computer technology in the teaching [25,26,27,28]. 

Except teacher's internal factor, there are still many essential external factors 
which may affect teacher's use of multimedia and which need to be analyzed and 
examined in the initial stage. Through the analysis of teachers' perspectives in this 
point, the researcher concluded five external factors which might influence teachers' 
decision of applying multimedia materials. Those are support from school ideology 
and policy, school equipment of computer software and hardware, support from 
school manager (principal or director), technique aid and  consultation,  and  peer  
review  and  support.  Teachers  advocated  that  once  these external factors are 
supported, they may willingly integrate multimedia into their classroom teaching. 
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In my school, the policy is to encourage teachers to use and make multimedia 
materials. The principal has proposed this idea a lot. She thinks it is a future 
tendency to be digitalized for teaching. Every Wednesday's routine meeting she 
arranged some teachers who often used multimedia for teaching to teach and share 
how they have worked in integrating multimedia. I think the equipment for using 
digital multimedia in my classroom is quite sufficient. Each classroom has a 
computer and a projector….Actually I will not use multimedia materials in my 
teaching if our school doesn't support these essential facilitators. Due to the request 
and advocacy from the school supervisor, we have no option but just follow this 
order without hesitation to integrate multimedia in teaching. (T21) 

I think the implementation of adopting multimedia for teachers' classroom 
teaching was mainly influenced by the school adviser or principal's recognition and 
advocacy. Teachers normally will not do this work actively. In fact, they are required 
by their supervisor to use it; for example, teachers are asked to make student's 
digital portfolio. Every student will have one CD or DVD disk with multimedia 
elements on it. They have no choice but just have to complete this job. (T18) 

 
Researchers claimed that school leader has great influence on teacher's use 

of computer technology [29]. Researchers also alerted that school-related policies, 
equipment support, and teacher professional training of multimedia technology have 
played an essential role for teachers to integrate multimedia in their classroom 
teaching [30]. Their research also reveals that school policies are often 
underdeveloped and underutilized in developing teacher's use of technology in 
classroom. 

Therefore, to be a multimedia user and designer, teachers have to 
implement self-analysis of their perspective and confidence of applying multimedia 
in  teaching and extinguish whether their external environment has sufficient support. 
If these considerations were not to reach certain level, teachers might not go forward 
to the next procedure of integration. If teachers are lack of confidence in involving 
new technology for teaching after the above considerations, most of the teachers 
may decide to neglect or abandon this new tool [14]. 

 
3.2 Plan and Design 
 
When a teacher's internal and external motivation are satisfied, the teacher 

designer may have the motive force to move on further. Once teachers have entered 
the process of planning and designing, there are several points which the 
researcher has concluded need to be considered carefully. This stage focuses on 
the design of the whole integrative picture or plan which includes decision of 
learning objective, arrangement of curriculum and pedagogy, selection of multimedia 
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resource, and methods of integrating into teaching activities. Teachers in this stage 
need, firstly, to decide their teaching objective, do lesson plan, and design teaching 
activities which can reach their teaching goals. Secondly, they have to think about 
what or which multimedia resources are available, what teacher's ability of editing 
multimedia is, which activities need to involve multimedia, what place in the activity 
should involve multimedia, and how to deposit. One of the respondents claimed: 

 
The most difficult part of integration of multimedia for me is how to design and 

involve multimedia in curriculum and teaching activities. It means I have to decide 
which place, what kind of, and how to use multimedia in teaching…. On the other 
hand, we have to consider its essentiality. We use it because we do need it, and we 
expect it to create good influence on our teaching and students' learning. (T2) 

 
As researchers have advocated, the role of using technology is to be an 

effective and efficient tool but not to be a purpose [31]. [15] coincided that designer 
has to justify why the use of multimedia is essential, what value or advantage it will 
create, and how it can support classroom teaching. Thus how to plan and arrange 
multimedia to be a useful and effective teaching tool is the main task for teacher 
designers to consider and think carefully in this procedure. 

 
3.3 Detail Manufacture 
 
After teachers have planned the method and strategy to integrate multimedia 

in curriculum, the next step is to make the idea materialized. In this procedure there 
are three dimensions which need to be concerned by designers: teacher user, 
student learner, and expression of the multimedia content. Firstly, we have to 
consider whether it can be easily operated by user and whether the interface of 
operation should be too complicated. The inconvenient and  complex interface 
used may cause problems for  teachers to  their operating. This discontinues 
teachers' teaching flow and disturbs students' concentration of learning. As what 
[22] have emphasized in the usability of the technology, the designed digital material 
has to be operated easily. Even though the content is plentiful and attractive to 
learner without convenience and ease for user to use, the tool still cannot reach its 
expected achievement. One of the participants claimed that: 

 
What we hate most in teaching with multimedia is the complicated operation 

procedure, unfriendly operational interface, or unsolvable technical problems for 
teachers. For example, when we have to play a video file, we may need to try 
different driver or need to install new software. To deal with these operative 
problems causes interruption of my teaching and break student's concentration on 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

51

 

 

learning. Sometimes the problems may not be solved instantly, teachers are forced 
to quit the lesson and substitute with other activities. (T11) 

 
Thus, a teacher who wants to be a designer has to consider several 

essential elements in the views of user when they are making digital teaching 
materials, such as whether it can be operated easily by user, is it too complicated, 
have we  selected the  proper computer software, and so on. 

Furthermore, a designer also has to conceive the angle of learner including 
their age, studying grade, learning style, and cognition level, and so forth. For 
example, the ability of preschool students to recognize abstract script is not 
sufficient. They need to use more graphic, image, or animation to facilitate their 
comprehension of the information. In this case, teacher  designers can  reduce the  
part of script illustration and aid some more digital materials with cartoon 
characters, which can activate learners' learning motivation and interest. However, 
some teachers indicated that using too many multimedia materials may cause 
opposite influence to student's learning effect and efficiency. Designers also have to 
consider learner's limit in the volume of learning content and time of concentration. 
One of the teachers has commented that: 

 
As we can usually observe when we play video program or cartoon for 

students to watch. In the first minutes they are so attracted by the program. Once it 
is longer than 10 minutes, some students start to lose their concentration, talk to 
their neighbor, turn their head and look around, or leave their site.…. Although 
these digital materials are very attractive to them, we can see that it doesn't always 
work and needs to be arranged properly (T28). 

 
This point coincides with [13] explanation in the theory of cognitive load. 

Based on the idea of  cognitive  load,  human  being's  learning  is  limited,  and  too  
much  information and stimulation in the teaching may cause increase of  
student's cognitive load, which may reduce learner's learning effect and efficiency. 
Due to the consideration of learner's nature of learning , teachers can avoid the 
mistake of inappropriate use of multimedia and bring more positive effect to students' 
learning [32]. 

Beside, in this stage whether the multimedia has presented the teaching 
contend properly need to be thought carefully. When designers have transformed or 
manipulated the teaching content into the multimedia materials, they have to check 
the completed work to see whether it  has  missed or  deviated from  the main 
teaching stream. As  one  of  the  participants' comment has said: 
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We may choose many digital teaching aids or materials to help our teaching. 
However, on many occasions, the chosen materials have limited components 
related to our teaching objectives which can be adopted for actual teaching. 
Teachers used to put all the materials into their teaching even though these are very 
slightly related to their teaching objective. Sometimes the published digital materials 
may contain various subjects. When teachers use it in the unrelated topic, students 
may lose their focuses easily. Therefore, it is a very essential issue for teachers to 
spend more time to filter the right materials for their teaching use (Tl). 

 
Furthermore, in this stage designers have to consider whether their 

designed multimedia aids have involved the function of interactivity. The interactivity 
in multimedia teaching has been emphasized by many researchers [33,29,34]. The 
interaction of multimedia can be classified into four types: learner-instructor, learner-
content, learner-interface, and learner- learner [35]. In this stage the researcher 
emphasizes the interactivity between instructor- content. Except teacher's teaching 
pedagogy has to be interactive, the interactivity between teacher and multimedia 
plays an essential role in facilitating teacher to teach interactively. One teacher 
commented that: 

 
Traditionally, the idea of multimedia integration is alone to play video or 

animation with CD- ROM driver and have very little interactivity between the teacher 
and the students. Nowadays, the technology of multimedia has been developed 
swiftly and can allow designer to develop the interactive function for user to operate. 
For example, on the operational interface, it increases the controlling function, such 
as pre-page, next- page, pause, back to the main menu, hyperlink click, etc. These 
interactive controlling functions allow teachers to operate more fluently and create 
more opportunities for them to teach interactively. (T22) 

 
Moreover, the expression of multimedia teaching aids usually consists of 

several multimedia elements [2], such as the electric picture book involves still 
images and words, and the animation of picture book involves the element of words, 
images, animations, and auditory effects. Thus, in this stage teacher designers have 
to decide what multimedia elements are appropriate to be applied in their work, and 
they also need to choose what multimedia software is more convenient to be 
operating and can create the best effect. 

 
3.4 Test and Modification 
 
When the first edition of the multimedia is completed, we will go to the next 

stage of check and modification. Before we start to use the completed work of 
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multimedia teaching aids, it is very  essential  for  us  to  confirm  whether  it  has  
defect  or  gap  and  to  amend  those inaccuracies to be proper. As one teacher has 
mentioned: 

 
According to my personal experience, when we check the first edition of 

the completed digital work, we usually find some gaps or defects in the original 
design and this may be far from our initial expectation. This is because the problems 
or difficulties appear only when we are dealing with the details. Therefore, it is very 
necessary to go back to the original idea, check the present work, and then do the 
proper modification. (T26) 

 
In this stage, teacher designers usually need to go back to the second and 

third procedure of the entire process to investigate all the details about whether the 
designed multimedia has fulfilled our teaching needs. These may include whether 
the content of the multimedia can reach the teaching objectives, the digital materials 
are convenient and easy to be used, the expression of multimedia materials are 
artistic and can create student's learning interests, and the arrangement of the 
sequence and time are suitable and allows learner to obtain the best learning effect. 
This process can be completed through peer review, by which teachers or school 
supervisors estimate and conceive what possible results may be caused, what aim 
the multimedia may reach, and then what modification may be done. Once they 
discover the fault, the designer may need to go back to the second procedure to 
reorganize or the third procedure to remake until the final check has been completed 
in this procedure, and then we can apply it practically in actual teaching in the next 
step. 

 
3.5 Implementation and Reflection 
 
When the former process of modification has been completed, the next step is 

to implement. The completed multimedia aid was used to the classroom teaching 
practically, and the feedbacks from teachers and students will be collected in this 
stage as well. The feedbacks from teacher's teaching, student's learning, and peer 
review have to come back to the designer. Through clarifying the feedbacks and 
suggestions, teacher designers can inspect their work and accumulate more 
experiences of multimedia integration. This process of reflection not only can help 
designers to correct the defect at this time but also help to avoid making the same 
mistake in the future integration. It also offers an example for other teacher designers 
to refer. One teacher commented that: 

 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

54

 

 

When I was using multimedia to help my teaching, I could always uncover 
what was missing, what was lacking, and what was not proper. Through few times of 
experience of integration, I improved a lot and have less confusion and obstacle 
now…. Our colleagues do learn from each other. In Wednesday afternoon we have a 
routine meeting. We used to share our work with using multimedia to other teachers 
and check others' work, too. We got the experiences and suggestions from 
colleagues' checking and reflection. (T9) 

 
The reflection may consist of various aspects: school policy, teacher's 

individual motivation to the practical design, detail manufacture, and the 
implementation in the classroom teaching. The following list concludes the 
significant points in the procedure of reflection, which contains the aspects of 
multimedia factors, pedagogies, teaching objectives, and facilitation from school. 

) Whether the software and hardware equipment or facilitation are sufficient? 
) Have the school policy or school supervisor supported adequately? 
)   Whether the teaching activities with multimedia aids can help to achieve 

the teaching objectives? 
) Whether  the  multimedia  technology  can  effectively  assist  the  process  

of  activity teaching? 
)  Whether we have better substitution to replace the present way of using 

multimedia in teaching activity? 
) Whether the application of multimedia material has been arranged 

properly so that it helps students to achieve the best learning effect? 
) How to construct the multimedia teaching aid efficiently, usably, and 

artistically? 
) Whether the designed or used multimedia materials are fit for the 

learner's learning character? 
 
3.6 A Model of Integrating Multimedia in Classroom 
 
Based on the above analysis and discussion, a model of multimedia 

integration can be constructed based on the views of teacher designers and the 
process they have to go through, as shown in Fig. 1. The model consists of five 
main procedures and links up a dual funnel form to unfold and connect their 
relations in the process of multimedia integration. This model illustrates how a 
teacher designer proceed his or her journey of integration from the macroscopic 
view of applying multimedia to the microscopic detail manufacture and then come 
back to the macroscopic view of modification and reflection. 
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Fig. 1. A model of integrating multimedia 

 
 

In the initial stage, teacher designers need to do the superficial self-analysis in 
some aspects and to do the initial preparation for their decision of multimedia 
integration. The self-analysis includes teacher's subjective perspective and will of 
using multimedia and the objective evaluation of the environmental support. The 
result of the self-analysis in this stage may influence teachers' motivation of 
continuing to apply multimedia materials in their teaching. When they have 
experienced the macroscopic analysis stage, they enter into the plan and design  
procedure. In  this  stage,  designers narrow  down  their  vision  to  the  curriculum 
arrangement and strategies of integration, and they have to plan where, how, and 
what the multimedia can be involved in the teaching activities. The followed 
procedure is to go into the process of detail production. Teacher designers have to 
focus on doing every single multimedia component, which needs to consider various 
points of view from the user and learner so that the way of multimedia content can 
be expressed. Once the digital multimedia is completed, it still needs to be tested 
and modified. In this stage, teacher designers need to pull their views back to the 
higher stance, examine whether the completed multimedia aids are proper to be 
used, and then adapt it again. When the modified multimedia teaching aids are first 
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implemented in the classroom teaching by teachers, these aids may not be used 
perfectly at this stage. User, learner, and teacher designer may reflect some 
deficiencies or suggestions. Therefore, designers  need  to  push  themselves  to  a  
deeper  and  broader viewing angle and conceive every procedure of the multimedia 
integration carefully. Through this  reflection  procedure teacher  designers can  find  
out  the  apt  way to  improve  their integration and accumulate more experiences to 
help their next multimedia integration to be more effective and efficient. Every 
procedure in the model is reversible, which can go back to the previous stage to do 
examination and modification. 

 
4. CONCLUSION 
 
Technology integration in classroom teaching has been a trend, which is not 

possible to be reversed [16,17,36]. However, the present published multimedia 
materials are difficult for fulfilling individual teacher's needs, so teachers cannot 
always rely on the existed baggage of digital materials. Teacher's role in multimedia 
integration is not only a user but also a designer and producer, by which teachers 
can manipulate more appropriate multimedia aids and fulfill teachers' essential 
needs. Only few models of integrating multimedia or computer technology are 
based on the stance of  teacher and on the analysis of  the integrating process. 
In this paper, the researcher constructs a framework of multimedia integration 
based on teacher designer's perspectives of designing multimedia teaching aids and 
the integration of digital teaching materials in teaching. This model describes an 
entire process of how teacher designers construct an integration of multimedia in 
their teaching. This model also provides a proper guide to teachers who want to 
integrate multimedia teaching aids into their classroom. Through the application of 
this model, the researcher expects that teachers can easily design the digital 
teaching aids which are fit for their real needs and allow teachers' teaching to be 
more efficient and effective. 
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APPENDIX Questions of Semi-Structure Interview 
1. What is your perspective of using multimedia technology in classroom 

teaching? 
2. What are your considerations before you decide to involve multimedia 

technology in your teaching? 
3. Could you please tell us what challenges and obstacles you may have to 

face when you integrate multimedia technology into classroom teaching? 
4. Could you please share with us how you manage and arrange multimedia 

technology in your classroom teaching? 
5. Could you tell us what the main concerns are when you are making 

multimedia teaching aids? 
6. What are the students' responses after your teaching with multimedia 

technology? 
7. What  is  the  reflection  of  your  integration  of  multimedia  technology  

in  classroom teaching? 
 

Table 1. Significant factors emerge from the analysis 
 

Identify category  
Preparation and analysis Internal self-analysis(teacher's perspective and attitude of 

adopting multimedia in teaching, teacher's confidence and 
competency of using multimedia, and teacher's will of using 
computer technology) 
 
Evaluation of external environments (school ideology and policy, 
school equipment of computer software and hardware, support 
from school manager, technique aid and consultation, and peer 
review and support)

Plan and design Design teaching objective
Lesson planning 
Design teaching activities 
Searching available multimedia resources

Detail manufacture Making interface for teacher user  
Making interface for student user 
Expression of the contents

Test and modification 
Implementation and reflection 

Confirm whether it has defect or gap 
Amend inaccuracies to be proper 
Using the digital aids in the classroom teaching  
Clarifying the feedbacks and suggestions  
Significant points in the procedure of reflection 
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Learning Probability in the Arts Stream Classes:  
Do Colour Balls with STAD-Cooperative Learning Help  

in Improving Students Performance? 
 
 
1. INTRODUCTION 
 
Probability is part of the basic literacy in mathematics that deals with making 

sense of experiences involving chance and uncertainly [1]. Many skills which are 
used every day depend on knowing and understanding probability. In order to 
function effectively, an understanding of the probability theory is essential to enable 
comprehension of real-life situations such as politics, meteorology and weather 
forecasting, genetic research, engineering research, sports, and insurance policies. 
Hence, students should master the basic ideas of probability very early in the school 
programme. 

Despite the importance of probability and its fundamental role in daily life, 
many ideas about probability are difficult to learn and therefore hard to teach [2]. 
According to [3], it was found that  problems in  learning probability such as  those 
used in calculating, reporting, and interpreting probabilities will arise when students 
inadequately develop rational number concepts and proportional reasoning. As 
proportional reasoning revolves around ratios, it is therefore one type of rational 
number. As defined in [4], proportional reasoning involves recognising the ratio 
between elements within measure spaces and the functional relationship across 
measure spaces. The difficulties that students of all ages experience with 
proportional reasoning are documented in a number of studies [5, 6, 7, 8, 9, 10]. 

According to Piaget's theory [11], an individual s thinking at the concrete 
operational stage is limited because of the individual s reliance on real objects and 
events. Concrete operational thinkers do not completely grasp proportionality, 
hypothetical argument, the  concept of controlling variables, or probabilistic 
reasoning [12,13]. On the other hand, students with formal operational thought 
patterns are capable of grasping abstract principles and multiple perspectives. 
Research, however, indicates that most students who enter college do not 
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demonstrate sufficient formal operational thought when dealing with the laws of 
probability and probabilistic reasoning [14]. Similarly, the change from concrete 
operations to formal operational thoughts did not happen to most Malaysian students 
who have completed upper secondary school and those who have continued their 
education in college or university (Cheam, University of Science Malaysia, Malaysia, 
Unpublished results). 

[15] found that students with concrete operational thought patterns were 
incapable of predicting events with equal probability in sample space. [16] concur 
that a learner in a concrete-operational period is  neither able to  differentiate 
between certain and random predictions nor formulate predictions. Due to the 
nature of randomness and random events in  probability,  the  specific  examples  
and  results  from  chance  events  may  not  be  the expected ones [17]. These 
'unusual' results conflict with what is expected, and students are therefore faced with 
experimental evidence that does not clearly illustrate the concept. Consequently, 
probability ideas often appear to conflict with students' experiences and how they 
view the world [18]. As Moore [19] stated, the conflict between probability theory and 
students' view of the world is due at least in part to students' limited contact with 
randomness. We must therefore prepare the way for the study of chance by 
providing experience with random behaviour early in the mathematics curriculum.(p. 
98). 

This statement clearly demonstrates that an understanding of probability 
theory is essential early in the mathematics curriculum that allows learners to make 
sense of experiences involving chance. Effective instructional methods therefore 
need to be employed in helping concrete operational students to build a better 
understanding of abstract concepts in probability. The challenge is to relate to 
students and engage them in learning experiences with random behaviour in which 
they can construct their own understanding of probability. 

Research has found some value of using games to assist learner s learning 
of probability concepts. In her study, [20] found that 4- and 5-year old children 
showed improvement in their understanding of probability after learning activities 
using an Internet game. However, [17] found that games, although are generally 
useful in helping children to learn in mathematics, may not automatically be as 
useful in helping students develop normative probability concepts. [21] also 
expressed caution about the use of games for probability learning because of the 
possibility that, as the students become more familiar with a game, they may 
become more skilful in the strategy required in the game without necessarily 
increasing  their  understanding of  probabilities  related  to  the  dice  outcomes.  
[22]  also referred to the possibly passive role of children during the playing of 
games involving only chance if the players were not involved in some decision-
making and to be explicitly thought about during the game. Based on these research 
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findings, it revealed that games would not necessarily help develop an appropriate 
understanding of probability. 

[23] implied that students with concrete operational thought patterns do not 
possess the mature mentality to grasp abstract mathematical concepts presented in 
words or symbols alone and thus, various experiences with concrete materials are 
required for learning to take place. Concrete materials, or concrete objects are 
defined as physical teaching tools that engage students in the hands-on learning of 
mathematics [24]. “Whether termed manipulatives, concrete materials, or concrete 
objects, physical materials are widely touted as crucial to the improvement of 
mathematics learning  [25]. 

Previous studies by [26, 27, 28, 29] showed that the use of concrete learning 
aids will increase a student s achievement in mathematics; in particular the 
concept of probability. This is because through the interaction with objects, 
concrete experience and active participation through discussion among peers, it  
can  help  to  accelerate students' understanding on abstract concepts of  
probability [30, 31]. Researchers have studied the use of concrete objects in 
several different grade levels and in several different countries [24, 32, 33, 34]. The 
majority of the studies indicated that mathematics achievement increases when 
concrete objects are put to good use. [30] supports this by stating that it is the active 
manipulation of materials that ‘allows learners to develop a repertoire of images that 
can be used in the mental manipulation of abstract concepts . To sum up, much of 
the research findings has shown  that  a  student s  achievement levels  are  related  
to  his/her  experience  in  using concrete objects. 

Based on several research findings, however, it showed that theoretical 
benefits of concrete materials in mathematics did not always translate into practice. 
In [35] s study, they found that many of the 11- to 12-year-old students had difficulty 
in moving ‘from the concrete representations to the more formal aspects of 
mathematics. According to [36], some of these difficulties derive from the use of 
particular materials that are used within a ‘representational approach. In this 
approach students would work with an external representation in order to give 
meaning through ‘internal representations to a particular aspect of mathematics. On 
the part of the teacher, that specific mathematical meaning is actually embodied in 
the external representation, but [36] claims that while this may be true for the 
teacher, it is not necessarily true for the students. [37] agrees that ‘concrete 
embodiments do not convey mathematical concepts but it is the ‘experts who 
already have those concepts who will make sense of the ideas being modelled. 

 
The way in which the materials are used, would therefore appear to be 

important factors in helping students to translate their thinking processes from 
handling objects to symbolic representations. Students  need  to  see  through  the  
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objects  of  the  mathematics  which underpin the representation and to think with 
the representations [38]. As [25] points out, ‘although kinaesthetic experience can 
enhance perception and thinking, understanding does not travel through the 
fingertips and up the arm  (p. 47]. Therefore, in itself, the physical exploration and 
manipulation of concrete materials alone will not always lead students to discover 
‘correct mathematical concepts. 

According to [39], accompanying mental activity is the crucial element of 
reaching ‘correct mathematical conclusions during concrete materials manipulation. 
Without some accompanying mental activity to reflect the purpose of the physical 
activity, concrete materials will not be able to develop students mathematical 
understanding [39]. In order for this to happen, there needs to be a discourse 
between the student and the teacher or between the student and more capable 
peers as this will allow the student to bridge the gap between the concrete materials 
and the abstract ideas. 

In response to this view, [40] believes that social interaction involving group 
problem solving enables each student to extend his or her zone of proximal 
development. The difference between what the learners are able to achieve unaided 
and what they can achieve under guidance of an expert or more capable peers 
defines what Vygotsky termed as ‘zone of proximal development [41]. The belief 
that peer interaction may promote learning has been applied systematically under 
the rubric of “cooperative learning . Cooperative learning is an instructional  
technique  in  which  students  work  together  in  structured  small  groups  to 
accomplish shared goals [42]. Research indicates that cooperative learning groups 
seem to help all students because the best students get to "share" their knowledge 
with others while the weaker students get peer coaching [43]. 

Research studies in the use of Student Teams-Achievement Division 
(STAD) have been applied with great success in various research projects 
[44,45,46]. Student Team Achievement Division (STAD) refers to a cooperative-
learning method in which small groups of learners with different levels of ability work 
together to accomplish a shared learning goal [47]. [48] stipulates five major 
components of the STAD, namely: class presentations, teams, quizzes, individual 
improvement scores, and team recognition. According to [49] “the main idea behind 
STAD is to motivate and encourage students to help each other to master the skills 
presented by the teacher  (p. 23). As such, this study is conducted to investigate 
whether concrete learning aids, with the help of STAD cooperative learning, can help 
Form Four students to make sense of the ideas being modelled in the topic of 
probability. 

In the Malaysian context, students have the opportunity to pursue two years of 
studies in the upper secondary (form 4 - form 5) upon completion of the lower 
secondary education. Students who are academically inclined can choose between 
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two main streams: the Science or Arts Stream. Seemingly, there is an unfair social 
perception regarding students in the Science Stream and those in the Arts Stream.   
It is always considered that the Science Stream is for students who are considered 
highly intelligent while the Arts Stream is meant for those students who are of 
inferior intelligence. Hence, the Arts Stream students are perceived as less capable 
in mathematics performance, especially those from the rural schools. This is 
evidenced when [50] found that the performance of rural Arts Stream secondary 
school students was significantly lower compared to their counterparts of the urban 
secondary school for the Mathematics test (t = 19.10, P = .000). 

The Malaysian School Mathematics Curriculum has included ‘Probability as 
one of the main topics on relationships at the upper secondary levels [51]. The 
mastery of probability I in Form Four will provide students with a stronger foundation 
for further study of probability II in Form Five. However, results reported by Kheong 
(Kheong, University of Technology Malaysia,  Unpublished results)  in  his  study  
indicated  that  many  Malaysian  Form  Five students; especially those from the Arts 
Stream were generally weak in understanding the concept of probability. It was 
found that students have difficulties selecting the types of events that occur 
simultaneously and events that do not occur simultaneously. 

It is plausible that the Arts stream students who do not have formal 
operational thought patterns are incapable of understanding probability because the 
process of making random predictions is an abstract process in itself. On the other 
hand, it is also plausible that learning aids, particularly those of a concrete, hands-on 
nature, may have much to offer students who cannot comprehend abstract 
probability concepts. Concrete learning aids such as Colour Balls may be a useful 
tool to help the Arts Stream students visualise non-observable, explanatory 
phenomena such as events in the sample space of probability. 

Additionally, it is also plausible that the Arts Stream students may be 
motivated to learn probability with the assistance from their more able peers inherent 
in STAD cooperative learning. These arguments present an interesting conundrum. 
Should teachers use concrete learning aids with STAD cooperative learning method 
to teach abstract and difficult concepts such as ‘probability  to Form Four Arts 
stream students in rural schools? Or is the use of STAD cooperative learning 
method alone sufficient to  facilitate Form  Four Arts stream students in learning 
probability? Through the findings of this research, it can give insights to mathematics 
educators on the role of concrete learning aids with STAD cooperative learning and 
how it can make the abstract concept of ‘probability comprehensible to Arts 
Stream students in rural schools. This in turn will provide useful information to 
educators about the appropriateness of  using concrete learning aids with STAD 
cooperative learning in the teaching of probability. Moreover, little empirical 
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research was focused on the effectiveness of this instructional method in improving 
learner s performance in probability. 

 
1.1 Purpose of Study 
 
The purpose of this study, thus, was to investigate the effects of Colour Balls 

with Student Teams-Achievement Division (STAD) cooperative learning (CBCL) 
method versus STAD cooperative learning (CL) method on performance in 
probability among Form Four Arts Stream students in rural schools. A further 
purpose was to find out the students perception towards the use of the CBCL 
method in learning probability. More specifically, this study addressed the following 
questions: 

1. Is there a significant difference in student s pre-test mean scores on 
probability between learners learning with CBCL method and learners learning with 
CL method?; 

2. Is there a significant difference in student s post-test mean scores between 
learners who are taught with CBCL method and learners who are taught with CL 
method? 

3. Is there a significant difference between pre-test and post-test mean scores 
between learners in the CBCL learning group? 

4. Is there a significant difference between pre-test and post-test mean scores 
between learners in the CL learning group? 

5. What are the students  insights and experiences about using CBCL 
method in learning probability? 

 
2. RESEARCH METHODOLOGY 
 
2.1 Sample 
 
The study was carried out in two rural secondary schools in the district of 

Tambunan, 90 Km from Kota Kinabalu city, Sabah, Malaysia. The samples were 
made up of 160 Form Four upper secondary Arts Stream students (mean age 16 
years old). They were 85 (53.13%) females and 75 (46.87%) males. The 
participating students were at the low proficiency level or below in terms of 
Mathematics achievement. It was found that 41.25% of the students obtained a 
Grade C, 51.88% obtained a Grade D, 1.25% obtained a Grade B, and 5.62% of 
them failed in Mathematics in the national, standardized Malaysian Examination or 
Penilaian Menengah Rendah (PMR) that students sat at the end of their lower 
secondary level of schooling. This study employed two classes or 80 students from 
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each of two randomly selected schools. The classes were further randomly assigned 
to one of the two conditions - CBCL method and CL method as intact groups. 

2.2 Research Design 

The study employed a quasi-experimental pre-test post-test control group 
design. The quasi- experimental was employed to examine the effects of two 
different instructional methods on student s performance in learning probability. The 
independent variable in this study was the method of instruction and a variable with 
two categories: i) Colour Balls with STAD cooperative  learning  method (CBCL) 
(experimental group);  and ii) STAD cooperative learning method (CL) (control 
group). The dependent  variable  was   the   student s performance mean scores in 
the probability test. 

The study used two equivalent probability tests in which each consisted of 10 
items posed in structure formats.  Anderson  and   Krathwohl's Taxonomy   [52] 
was  used  as  a  guide  to develop a blueprint for the pre-test and the post-test. The 
items belonged to the "Understanding," "Applying" and “Analyzing classifications of 
Anderson and Krathwohl s Taxonomy. A pre-test was administered to all students 
prior to the treatment. The pre-test was helpful in assessing students' prior 
knowledge of probability and also in testing initial equivalence among groups. A 
post-test was administered to measure treatment effects. On analyzing the pilot 
study data, the Pearson s correlation coefficient for the pre-test and post- test was 
found to be 0.76. 

Immediately after the instructions were given, the CBCL learning group 
students were asked to give some written feedback on the activities for the open 
ended questions such as: - What is your experience or feelings towards these 
activities? In what ways can these activities be improved? The written comments 
were shared with a mathematics teacher as an independent rater to check if he had 
interpreted the information in the same way. The congruence between independent 
rater and researcher in categorizing student s thoughts was looked for to establish 
validation in the finding. 

2.3 Learning with Colour Balls Learning Aids 

The development of Colour Balls learning aids and its accompanying module 
was largely based on the theories of  Piaget [16], Vygotsky [40] and 
constructivism. Based on the premises held by those theories, learners were 
engaged to: - (a) work cooperatively with group members on tasks that require 
coordination of actions or thoughts; (b) work together, develop positive 
interdependence, interpersonal, interaction and verbal interchange skills as they 
solve problems and construct their own knowledge; (c) explore, try, and manipulate 
the Colour Balls learning aids as they solve problems. 
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The Colour Balls learning aids (Fig. 1) developed by the researcher, consisted 
of a box (29.7 cm X 21 cm X 23 cm) filled with a collection of colourful balls, large 
dice (letters and numbers), small dice with polystyrene cups, beads, pieces of plastic 
coins (10 cents, 20 cents, and 50 cents), and Othello pieces (black and white). The 
balls with different colours were used to enable students to experience and recognize 
various random events of sample space. The purpose of using a half-transparent 
box with its colourful balls was to enable students  to  visualize  the  sample  space  
and  possible  outcomes  of  the  experiment.  In addition, beads, black and white 
pieces, toy coins, marbles, and small dice (letters and numbers) were also provided 
to be used in STAD cooperative learning group activities. 

Prior to the start of the instruction for CBCL groups, the teacher used the big 
Colour Balls and large dice (letters and numbers) to introduce the concept of 
sampled space, events, and chance. In groups of four or five members (Fig. 3), 
students were then requested to carry out activities such as throwing a dice and 
tossing a coin to determine whether an outcome is a possible outcome of an 
experiment or whether an event is possible for a sample space. They helped each 
other to learn through tutoring, testing each other, sharing their work, discussing 
and solving problems posed  in  the  provided  learning module (Fig. 2). The 
learning module consisted of series of questions which were arranged according to 
the level of difficulty; from easy to difficult. 

 
 
 
 
 
 
 
 
 

Fig. 1. Colour Balls learning aids 

 
 

 
Fig. 2. Colour Balls learning module 
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Fig. 3. STAD cooperative learning group activities with the  
aid of Colour Balls learning aids 

 
 
 

2.4 Learning with the Modified STAD Cooperative Learning 
 
The study implemented a modified STAD during the learning sessions and 

focused on elements such as group hands-on activities, peer tutoring, group 
discussions, quizzes, individual accountability, and team recognition. The main 
purpose of STAD in this study was to improve and accelerate the learner s 
performance in probability. The teams for the CBCL and CL groups consisted of 
heterogeneous groups of four to five members composed on the basis of random 
selection in accordance with gender and ethnicity (diversity), the teams were 
assigned by the teacher so that it included students of high and low ability levels 
based on their individual pre-test score. Team members studied the questions posed 
in the module (CBCL group) and textbook (CL group) and learnt materials together 
until all students had successfully mastered the content of probability. Both CBCL 
and CL groups were taught by assigned mathematic teachers over a period of 170 
minutes and 135 minutes respectively. 

At the end of the lesson, a quiz testing the concepts of probability was held. 
Total scores achieved by each group would be calculated, announced, and rewards 
would be given to the successful group with the highest score. As the goal of each 
group was to win in the quiz, it was therefore in the interest of every group member 
to spend time explaining concepts to group mates to ensure that every group 
member has learned something. The teacher acted as a facilitator, monitored groups 
and intervened to provide task assistance when needed. 

The CL group served as a control group. The first phase of teaching method 
applied in CL group involved teacher  presentation of content through whiteboard 
and marker pen, while the students listened and took down notes. The teachers 
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related the concept of probability to daily life activities, gave examples of sample 
space by drawing the box on whiteboard, and gave examples of how to identify and 
calculate the probability of an event in the sample space. The students then formed 
groups and carried out STAD cooperative learning to discuss and solve problems in 
the text book and workbook. In general, a key difference between CBCL and CL 
group was that in the latter, students were given a task and asked to work on it in 
STAD groups with no access to Colour Balls learning aids, whereas in CBCL group, 
Colour Balls learning aids and its accompanying module were carefully planned, 
prepared, and utilized in the STAD cooperative learning group. 

In order to control for the "teacher quality" variable, the classroom teachers 
were trained on how  to  use  the  colour  ball  learning  aids  and  its  accompanying  
module  and  STAD cooperative learning two weeks prior to the start of the study. 
The researcher guided the teachers through a detailed lesson plan which explained 
the procedure on how to conduct the learning activities in both the CBCL and CL 
groups. The teachers in all the groups taught the probability unit using the same 
content outline. 

 
3. RESEARCH FINDINGS 
 
3.1 Participants Performance Test 
 
In this study, Independent samples t-tests and Paired samples t-tests for 

performance test comparing the mean scores of the pre-test and the post-test 
between/within the CBCL and CL group were computed to determine if a significant 
difference existed. 

First, an independent samples t-test was conducted on pre-test and post-test 
scores for the two treatment groups. Based on the data in Table 1, the mean of 
pre-test scores for the participants in the CBCL group was not statistically 
significantly different from the pre-test scores in the CL group (t (1.313)= 0.597, P = 
.55). Hence, it was concluded that pre-test differences among treatment groups 
were not significant. The results of the post- performance test indicate that the mean 
of post-test scores for students in the CBCL group (62.25) was higher than the CL 
group (54.69). An independent samples t-test on the data showed a significant 
difference between the two groups (t(158) = 3.148, P = .002). 

Table 2 reported the paired samples t-test result of data gained from the 
performance test. The use of the paired sample t-test on the gathered data reveals 
that both the Colour Balls with STAD cooperative learning (t (79) = 42.382, P = .000) 
and STAD cooperative learning method experience (t (79) = 70.726, P = .000) were 
statistically effective for the performance of students in probability. The CBCL 
learning experience, however, leads to a better performance than the CL method. 
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Table 1. Independent t-test results of data gained from probability test 

 
Test Groups N Mean SD df        t           Sig-p 
Pre-Test CBCL 80 19.19 13.628  

 CL 80 17.88 14.159 1.313  0.597   0.551 
Post-Test CBCL 80 62.25 14.050  
                         CL                    80          54.69             16.252            158       3.148    0.002*   

*Significant at p<0.05 
 

 
 

Table 2. Pair sample t-test results of data gained from 
probability test 

 
Groups Test N Mean SD df t Sig-p 
CL Pre-Test 80 17.88 14.159    

 Post-Test 80 54.69 16.252 79      70.726   0.000* 
CBCL Pre-Test 80 19.19 13.628  

                         Post-Test         80          62.25                14.050            79       42.382    0.000*   
 

*Significant at p<0.05 
 
 
3.2 Findings from the Open-Ended Questions 
 
The CBCL learning group participants were asked to write comments on their 

learning experience. In order to analyze the open-ended informal responses, they 
were categorized into three parts: namely; a positive perception (benefits focusing 
on learning process using the CBCL method), negative perception (Negative aspects 
of CBCL learning) and suggestions for improvement. The comments along with the 
number of participants who made those comments are described in Table 3. 

Almost  all  the  participants felt  that  the  CBCL  activities  were  suitable  for  
the  topic  of probability as it helped linking learning activities to probability concepts. 
They commented that: - “The numerous examples given in the activities had enabled 
us to make connection to the  concepts  of  probability;  “The  learning  aids  given  
had  made  it  easier  for  us  to understand the meaning of probability; and “The 
Colour Balls are suitable and ideal to represent  events  in  sample  space.  They  
also  felt  that  the  CBCL  method  boost  their confidence in answering questions. 
Some of the related responses were: - “There are friends to help me, so I feel more 
confident when answering questions;  “Probability is not that difficult as what I had 
thought, I can answer the questions in the module easily;  and “I do not need to 
‘think long  to solve the problem, there are many heads to help me. Students 
generally felt that the CBCL activities had helped them better understand and 
remember the concept of probability. Some of their responses were: - The learning 
activities are easy to understand; the box represents the sample space, and the 
balls represent the events;  and The activities using  Colour Balls  are  easy to  
follow. Now I  can  understand the  main concepts of probability. 
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They also found that the physical features of the learning aids had attracted 
them to learn probability. Their feedbacks were:-  The Colour Balls are very cute, 
simple and easy to manipulate; The Colour Balls have all sorts of colors, very 
attractive;    Everything is available in the Colour Balls learning kit, very interesting;  
and  In the previous math lesson, we always feel sleepy. But this time we do not feel 
it. 

Students generally felt that using Colour Ball learning aids in the probability 
classroom made learning fun and enjoyable. Their responses were:  There are many 
games in the activities, we have a lot of fun; We are learning while playing; and  We 
enjoy learning with Colour Balls. 

The  activities  had  also  fostered  their  cooperation  and  discussion in  
solving  problems. Consequently this had encouraged them to participate actively in 
the process of learning probability. They pointed out that: - We have active 
discussions during group activities. We always work together; We no longer sit 
quietly like before. We share our ideas in the group activities; We work  in a very 
friendly  environment. We get to know one another better; I rarely talk to them. This 
is our first time working together; We are able to get along with students who are not 
our good friends. I get to know more friends now;  If I do not know the answer, I can 
refer to friends for help;  We help and support each other so that all members 
can answer the given questions; and There is always a friend to offer help 
whenever I encounter problems. 

Students get to see that whatever they had studied could actually be applied 
to real-life situations. Their feedbacks were: I only get to know today that lucky draw 
is one type of probability; and  I know what it means when the weather forecast man 
says there's an 85% chance of rain today. 

However, there was one big concern being brought out by more than half of 
the students: they needed a longer time to complete their activities. They had this 
feeling simply because they needed a lot of time to explain the materials to the 
weaker group members. They even mentioned that they felt tired teaching group 
members who are too weak. Another concern was that they felt there were 
tendencies in the group to be jealous of those groups who had won in the quiz. They 
pointed out that: - Other groups do not like us to win in the quiz;  We completed all 
the questions first, so for sure they would not feel happy; and They say we are 
cheating! Some others indicated that they had difficulties understanding some of 
the questions in the module as no further explanation was provided by the teachers. 

On the other hand, the students had also offered some suggestions for 
improvement in response to the open ended question, In what ways can the CBCL 
activities be improved? Almost all participants proposed that numerous types and 
more Colour Balls learning aids be provided for the learning session. Related 
suggestions were: - The learning will be more intresting if numerous types of Colour 
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Balls were used;  and  I wish to see more balls in the kit. A couple of students had 
proposed that a teacher should be there to guide them and discussion sessions 
should be held in order to explain the difficult questions prior to the quiz. 

 
Table 3. Categorical description of students' open-ended responses 

regarding CBCL learning 
 

A Benefits focusing on learning using CBCL method (No. of responses) 
 
The learning aids is simple, attractive and easy to manipulate (68) The activities 
make understanding probability easier(68) 
It was fun and enjoyable (72) 
The activities were suitable for learning probability (75) 
Encourages us to discuss during learning and teaching session (67) Promotes 
friendship & cooperation among group members (58) Helps to understand the concept
of probability (55) 
Related to daily life activities (43) 
Boost confidence to answer questions (70) 
Helps to remember the concept of probability (67) Increases active participation in 
answering questions (69) Gains more interest in learning probability (75) 

B Negative aspects of CBCL learning (No. of responses) 
 
Some questions in the module were difficult to understand as explanation was not 
provided by the teachers (5) 
Group tends to get jealous with the winning groups (34) Feels tired teaching group 
members who are too weak (22) Requires a longer time to complete the task (43) 

C Suggestions for improvement (No. of responses) 
 
More explanations needed from teacher for the difficult questions (5) Creating a 
question and answer session prior to the quiz (8) 
Provide more types and number of Colour Balls learning aids (75) 

 
4. DISCUSSION 
 
After  conducting an  analysis  on  the  test  scores, it  was  found  that  

students who had participated in the CBCL learning had performed significantly 
better on the probability post- test than the students who studied in the CL group. It 
was also found that both groups performed significantly better on the post test 
compared to the pre test. 

The result of this study shows the effects of CBCL on student s performance 
in probability providing optimistic support for this instructional method. More 
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performance gains were observed in the CBCL learning group. This indicated that 
many of the Arts Stream students in the study were able to move ‘from the 
concrete representations to the more formal aspects of mathematics . The main 
cause of this change can be accredited to the active involvement of students in 
the manipulation of Colour Balls learning materials that is aided with STAD 
cooperative learning. This finding is consistent with similar performance gains 
previously reported [28, 53, 54]. All the studies reported that the use of concrete 
learning aids had helped students understand abstract mathematical concepts 
better. The result was also supported by [55] in his research which states that 
concrete learning aids were able to give concrete meaning of abstract concepts as 
oppose to teaching through words. In fact, Colour Balls in CBCL method had 
increased the effect of STAD cooperative learning in learning probability. As  
indicated  in  the  student s  written  comments,  Colour  Balls  learning aids provide 
them with a clearer picture of what sample space was and they had more 
opportunities to explore the sample space freely through a variety of activities. 
Students also worked closely with their group members within STAD cooperative 
learning group in answering questions. Weak students could seek help from more 
capable peers when they encountered difficulties, thus  boosting their  confidence 
in solving problems. This study environment and tasks given had helped to promote 
the understanding of the abstract concepts of probability. 

On the other hand, the findings had also reflected that there were significant 
differences between the mean score of the pre and post test in the CL group. This 
result is in agreement with the learning theories proposed by proponents of  
cooperative  learning.  According to Vygotsky [40], students are more capable to 
perform at higher intellectual levels when they were asked to work in cooperative 
situations than when asked to work individually. Group diversity in terms of 
knowledge and experience contributes positively to the learning process. The peer 
support system makes it possible for the learner to internalize external knowledge 
and to convert them into tools for intellectual functioning [1]. 

These findings were in line with the results of previous studies which found 
that the STAD method has significantly boost  the academic achievement compared  
to  the  traditional methods [56,57,58,59]. This effect can be accredited to the 
provision of smaller groups in STAD  learning which is characterized  by  mutual 
interdependence of group members, individual accountability, peer pressure due to 
common learning goals, continuous assessment and performance rewards. In the 
present study, each student will not only be responsible for their own self-
advancement, but will also help the weaker members of the group to make sense of 
the probability being modelled. This was mainly to ensure their team goal would be 
achieved, that was to gain the highest score in the quiz. As claimed by [60] and [61], 
each group member will strive to help each other, give guidance, discuss, and 
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motivate each other in order to boost the performance of the cooperative learning 
group. 

The analysis of open response showed that a majority of students had 
positive perception towards the use of CBCL method in learning probability. Most of 
them felt that the CBCL method was suitable for the topic of probability as it helped 
linking learning activities to probability concepts. The CBCL activity shows that 
learning an abstract topic like probability is perceived by most students as enjoyable 
and fun. Students found that the learning aids were simple, attractive and easy to 
be  manipulated and  thus  attracting them  to  learn probability. Students also saw 
the relevance of Colour Balls activities to daily life activities which they are familiar 
with. 

However, despite the strong support for the CBCL method, there were 
students who found limitations of this method such as: - a longer period of time 
needed in completing a task; fatigue in explaining to group members who are too 
weak; difficulties in understanding some questions in module; and the feeling of 
jealousy on the success of other groups. This suggested that the limitations 
mentioned may inhibit how a CBCL activity can be implemented effectively. 

 
5. CONCLUSION 
 
Concrete  objects  like  Colour  Balls  are  tools  to  support  learning.  As  with  

any  other educational tools, the effects of Colour Balls are limited by the ways in 
which they are used. 

In order to maximize the potential use of Colour Balls in the teaching and 
learning of probability, two instructional strategies were employed to investigate the 
effects on student s performance in learning probability. This study shows that the 
Colour Balls concrete learning aids, when incorporated with the STAD cooperative 
learning method is an effective method in improving the performance of Form Four 
Arts Stream students in the topic of probability. Colour Balls had increased the effect 
of STAD cooperative learning in learning probability in CBCL method. The lesson 
was founded on familiar ideas from Piaget and Vygotsky and assembled from locally 
available concrete learning objects that students were familiar with or intuitively able 
to use. With a little effort, any mathematics teacher can now learn to build his or her 
own Colour Balls learning aids that support and scaffold learning probability using 
STAD cooperative learning method. 

However, in future lessons where Colour Balls learning aids are used, the 
method should be improvised. For example, more preparations such as increasing 
the number and numerous types of Colour Balls are needed for effective group 
activities. This is to ensure that students use the aids effectively and efficiently in 
exploring the concept of probability. In addition, students need to be involved in a 
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teacher guided sharing session to explain the difficult questions. Additional research 
that investigates the possible long-term effects of the CBCL method in teaching 
other mathematics topics can be conducted in the future. 
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The modern science only by the end of XIX — the beginning of the XX century 

was issued in the classical look and received the status of independent, viable and 
recognized social institute. 

Now in a complex of all sciences about behavior of difficult live systems 
obvious gnoseological heterogeneity is observed. Along with the traditional 
informative principles which are symbols of modern natural sciences, the increasing 
value gain and consolidate the situation significantly the new principles. 

The central gnoseological triad — universalism, an indu tivism and a 
reductionism — keeps the value in biology and psychology in many respects thanks 
to classical disciplines like genetics, zoology, botany, systematization, morphology, 
etc. Inductive universalism is solidly proved by a number of the fundamental facts, 
first of all Shvann's laws — Shleyden (all organisms consist of cages), Virkhov 
(omnes ab ovo), Mendel and other similar results. The principle of a reductionism in 
this row is more vulnerable as more is result of informative orientation. For example, 
old disputes round notorious biogenetic "law" are caused by generally excessively 
broad and deep reductive approach to a question of a ratio of a phylogeny and 
ontogenesis. As historical justification of value of a reductionism existence of such 
large directions serves in the biology, yielding important practical results, as genetics, 
biochemistry, biophysics, molecular biology also[1].  

The ideology of physicalist approach doesn't discredit itself in these areas 
studying rather simple components of separate systems of an organism, and 
separately. 

In behavioral sciences the situation of creation of a biopsychosocial paradigm 
is much more difficult and traditional means is unsoluble. These sciences, as well as 
all other, are focused on achievement of "true scientific character" as which signs are 
considered unambiguity of the description, possibility of mathematical formalization of 
data and close compliance of the observed phenomena to theoretical schemes[2]. 
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Everyone who starts analyzing rather deeply these requirements in relation to 
behavioral sciences, is compelled happens to come to a conclusion about their 
impracticability even in minimum sufficient degree[3]. 

Only the small part of behavior of system, most often individual behavior of 
animals and the person gives in to the unambiguous, rigidly determined description. 
The majority of types of interaction, though can be classification, is subject to 
influence of a set of random external factors and depends on requirements, 
installations and system "values" - on its "inner world". 

All complex of behavioral sciences grew from classical biology and "since the 
birth" borrowed the principles of knowledge developed in physics at studying of 
behavior of the simplest objects, completely deprived of identity. It " procrustes' bed" 
natural-science gnoseology never was rather convenient and for biology as a whole, 
and the more so for it "behavioral offspring’s". Because attempts to allow chronic 
epistemological crisis were repeatedly made. 

All attempts of creation of uniform biopsychosociology are methodologically 
inconsistent and incompatible from the gnoseological point of view and represent 
very simple receptions of data of behavior of difficult systems (organisms and 
communities) to interaction of their structural components, to physiological and 
biochemical mechanisms, to interaction of gene complexes or genes[4]. 

About that the principles of knowledge developed for the description of simple 
physical objects, mechanical systems, don't "work" in behavioral sciences, a number 
of attempts to create new methodology, as a rule, by data it to the known testifies 
also. On same specifies also absence of acceptable theories in behavioral sciences. 
The last the contradiction with the saved-up enormous massif of the empirical facts 
and with depth of penetration into an essence of the phenomena is being surprising: 
all details are known, but is unclear, how why and why it everything works. 

But new, not physicalist, the methodology gets into behavioural sciences, 
partly owing to objective processes — as a result of growth of knowledge, partly 
thanks to merging, convergence or integration of biological and socio-humanistic 
knowledge more and more[5]. Now it is possible to speak about rudiments of new 
methodology in behavioral sciences and even about the new principles of knowledge. 

Problems of creation of own theory of social psychology and psychiatry and 
their "root" contradictions are very close to a similar perspective of forming and 
justification of methodology of the social biology which is actively developed in 
Russia by school of sciences of Yu.M. Plusnin (1987-2007). The sociology which has 
arisen in the first half of the last century as independent science, initially was based 
on various addictions and philosophical outlooks of her founders and developed at 
the same time diversely. Aspiration to reproduce it in own person positive "quadrum 
organum" of natural sciences inevitably I attracted sociology to biology, as to most 
conceptually close department of natural sciences. And still, the excess biologization 
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is present at justification of approaches and methods of sociology, psychology and 
psychiatry. This merge and domination of pro-biological ideas in social sciences was 
promoted by amalgamation of idea of social progress in a form of idea of progressive 
evolution at first biology, and after it and natural sciences that is most brightly 
observed in works of followers of French and an English evolutionism. The 
evolutionary biology arising on the basis of this doctrine found to itself allies in the 
person of social philosophy, and by means of the last – and in "maturing" sociology, 
and further – and social psychology. According to Yu.M. Plusnin (2006), the mutually 
attraction and interpenetration of social philosophy and sociology as branches of 
natural sciences promoted idea origin "… about the natural status of human society. 
Thought, rather trivial in the east, but revolutionary in the West as it was the subject 
oppositional to a subject of society as conventions. Respectively, the idea natural 
(natural caused) a society organization needed positive justification. And that can 
give only natural sciences, and among its departments - first of all biology"[6]. As the 
result, escalating domination of idea of progressive evolution were also 
exponentiated by origin of a scientific paradigm of biopsychosociology and its 
prevalence in medicine and psychology. 

Developed by the end of the Old regime in Europe idea of progress of social 
development, despite rather sharp, interesting and convincing argument of 
opponents (A. Toynbee, O. Spengler. Y. Hayzenka), began to get into the circle of 
scientists more and more, mostly by means of psychological designs and 
constructions. The evolutions of the Nature finished and generalized to idea, it 
returned to social philosophy and sociology under the guise of the natural-science 
theory of the evolution explaining, including, and a variety of human societies, 
confirmed by the saved-up numerous data of rather young sciences – anthropology, 
archeology and ethnography. Everything falls back into place - as well as at the time 
of blossoming of antique science, the idea of progress of human society is interfaced 
again to idea of progress of forms of animal life! Origin and conceptual justification 
zoo - sociology which wasn't slow to appear in the form of evolutionary sociology had 
to become the transitional bridge from the evolutionistic of models of the organization 
of animal communities to human public organization logically in the XIX century. The 
object of research of this young scientific star attracts attention: sociology of various 
forms of animal life built in a ladder of progressively becoming complicated 
organization (certainly, semantic duplicating well-known "scala naturae" of Jean 
Cuvie, 1812). 

These scientific and historical conditions of interpenetration of Lagos socio … 
in bio … and vice versa form a research basis as modern social biology and 
biological sociology with what the tactical approaches, to be exact, borrowed from 
population genetics and ecology, developed in ethology and psychology by diverse 
theoretical schemes weren't covered. Now, the biopsychosociology has the 
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perspective determined by external for its nature and ways of development by 
factors, got in inheritance from a way of development of each her "whale". It is 
paradoxical specific to a being formed new universal paradigm that the central 
problems in it there are the problems which are still most actual and for modern 
sociology and a sociopsychology. Postulated still O. Comte and G. Spencer (1876) 
as the central problems of sociology, this "philosophers' stone" of natural sciences is 
actual and to this day: 1) problem of social progress in the form of progressive 
evolution of animal life from single to social existence; and 2) a problem of the social 
organization in the form of levels of the organization of animal and human life[7]. 

Being formed multidirectional as if the biopsychosociology covered with a 
scrappy patchwork-blanket, in all the traditional and modern forms — as sociology of 
animals, evolutionary sociology, comparative psychology, social psychology, social 
ecology, ethology, a so iobiology, a neuropsychology and integrative psychotherapy 
— by close examination contains these problems not resolved still. What theoretical 
and the paradigm of concepts didn't adhere the researcher, especially in psychology 
and the psychiatry, describing "social life of animals and people", it proceeds and 
comes back to discussion of these two problems. The thorny road of studying 
"human" in fauna – intra group and intergroup communications brought in the end of 
the XIX century by the birth of new discipline — sociology of animals at A. Espinas 
(1882) and, century, sotsiobiologiya later at E. Wilson (1976). Despite various 
theoretical postulates (sociological at one and biological at another), authors meet in 
natural need of creation of a phylogenetic ladder of social forms among from the 
lowest (zoological — protozoa, and socially — single) to the highest (exclusively 
human). But if at A. Espinas this structural complicating scheme is logical all 
rationality of a statement, at E. Wilson is these are in parallel coexisting two models: 
the first scheme builds an evolutionary number of a sociality for all animals and the 
person, and another - only in human communities which doesn't give in to justification 
by biological population and genetic, ecological and evolutionary and biological 
arguments[8]. And, perhaps, at further merge of experiment-experience of 
installations in the relation of research of the universe of the Person, objective and 
subjective complementary approaches of the developing integrated scientific thought, 
will also not give in? 

"Hybridism" of an origin of a biopsychosocial paradigm, except value of its 
applied contribution in the form of integrated and interdisciplinary scientific 
researches, forces it to connect unjoinable therefore its teoretiko-methodological 
bases are the most real Gordian knot which can't be untied, and it is possible to 
follow Alexander of Macedon's example only[9]. There is, probably, an interesting 
and simple exit in the form of radical reorganization of all theoretic-methodological 
base of a biopsychosocial paradigm and medicine and the clinical psychology, not in 
time to turn into an iconostasis, but already got stuck in a labyrinth unsoluble 
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theoretical and methodological contradictions as got in inheritance from three of her 
"Atlases whales", and internal oppositions: natural-science and cultural and historical, 
aprioristic and empirical, atomism and holism (L. Dorfman, 2003). In the person of 
the founder of sociology we have an example of such radical step which result there 
was an interruption of uncertain and inconsistent interaction of three sciences — 
history, biology and political economy — directed on creation of "integrated" science 
about human society, and emergence at once and in a certain look (in a subject and 
in a method) new positive science. "Don't multiply essence needlessly!", - Okkam's 
well-known "razor", nevertheless an urgent need of formation of new complete 
biopsychosociology on the basis of systemacity says and an integrity doesn't raise 
doubts. As the "outconclav" concept of system has extremely wide scope (practically 
each object can be considered as system) so far as its rather full understanding 
assumes to consider it in a context of the basic system principles. The principles of 
system approach treat: 1) integrity (basic not reducibility of properties of system to 
the sum of properties of elements making it and not deductibility from the last 
properties of the whole; dependence of each element, property and the system 
relation on its place, functions, etc. in whole); 2) structural properties (possibility of 
the description of system through establishment of its structure, i.e. a network of 
communications and the system relations; conditionality of behavior of system not so 
much behavior of its separate elements, how many properties of its structure); 3) 
interdependence of system and environment (the system forms and shows the 
properties in the course of interaction with environment, being thus a leading active 
component of interaction); 4) hierarchy (each component of system in turn can be 
considered as system, and the system investigated in this case represents one of 
components of wider system); 5) plurality of the description of each system (owing to 
basic complexity of each system its adequate knowledge demands creation of a set 
of various models, each of which describes only certain aspect of system) and others 
[10]. 

Hierarchy, multilevelness, structural properties - properties not only structures, 
system morphology (individual and social), and also her behavior. Separate levels of 
system cause certain aspects of her behavior, and complete functioning appears 
result of interaction of all its parties and levels. Dynamism of system is defined by 
change of its state in time under the influence of certain factors [11]. The system is 
unambiguously determined if knowledge of values of indicators of elements of 
system at present to time allows to establish a condition of system in any the 
subsequent or any previous time periods. And the principle of integration of 
influences of three components of biopsychosociology, and also complementarity 
objective and subjective (experiment-experience, empirics - intraextraspotential, 
experimentally - cultural - historical in evolutionarily - dynamic aspect) approaches of 
scientific knowledge, on the basis of system approach allows to make "quantum 
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jump" from the saved-up theoretical and methodological contradictions bio … psycho 
… socio … "whales". But for this purpose the biopsychosocial paradigm and the 
principles evidential (including clinical) psychology and medicine in the formation in 
the conditions of the dynamic noo-information world insistently needs now actually 
newest paradigm and the new philosophical bases. 
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INTRODUCTION 
 
Gymnastics with its diverse variations and attractive disciplines has its 

considerably important role for the preparation of a pregnant woman for her most 
important socially-biological role – to deliver, to bring a new life; one vivid and 
capable generation [15, 16]. Pregnancy is normal but extremely complex biological 
process, that has a profound influence over the regulatory functions of a woman [1, 
4, 5, 9, 14]. Putting into practice systematic physical exercises stabilize the body of 
the future mother. It also has a favorable impact influence for the adaptation to this 
unique state. Physical activity supports the functional reserve of the pregnant woman 
and leads to positive psycho-social effects [11, 12, 13]. The gymnastic exercises, 
precisely selected assure the opportunity for separate work with different muscle 
groups and joints, as well as one good, broad impact for the future delivery [4]. 

In the literature the definition of pregnancy is given as a state of stress that 
provokes significant physical, physiological and psychological changes [10, 11].  

Some authors [7, 15, 16] proposed a theoretical model which includes 
controlled consultations with pregnant women to obtain knowledge about their 
condition.  

The aim is to study some physical abilities by specific tests in women with 
normal pregnancy included in Program [18] of adapted gymnastics. 

 
 

METHODS 
 
The gymnastic practice in women with normal pregnancy has a healthy, 

preventive purpose. It needs to be conducted by knowledgeable specialists 
experienced in applying of pedagogic [2, 3], didactic principles and methods of 
teaching [17]. 

The participation of the pregnant women in programs such as PROGRAM 
"Gymnastics with Psychoprophylaxis for women with normal pregnancy" eliminates 
the „stress” [6, 8] that accompanies the pregnancy (fig.1). Gymnastics exercises 
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increase the flexibility of the pelvis; enhance the endurance, capacity and capability, 
which are prerequisite for better work in daily life of pregnant woman. They develop 
habits for distribution of the body strength, necessary during delivery. 

        
 
 
 
 
 
 
                            
                           
            Figure 1                                         
         
             
The program includes two modules in one session. It is carried out twice a 

week: 40 minutes gymnastics (fig.2) and 10 minutes different psycho methods 
(regulation of breathing, meditation, relaxation, color and sound impacts, audio-visual 
and motor biofeedback, presented in figure 3). 

 
 
 
 
 
 
 
 
 
Figure 2 
 
 
 
 
 
 
 
  
 
Figure 3 
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Ten normal  pregnancy women, given written  informed consent (2nd & 3rd 
trimesters; age 28.7±4.0 years; pre-pregnancy weight (PPW) 61.6±9.47 kg; study 
pregnancy weight (SPW) 68.5±9.35 kg; height 165.5±8.49 cm; BMI 25.0±3.05; length 
torso 57,7±2,75 cm) performed 2 groups tests: flexibility test [in cm] – posterior thigh 
musculature (PTM), tilt right  in chair sitting position (TRCSP), tilt left in chair sitting 
position (TLCSP); balance stability test [in s] – one arm one knee support (AKS), 
upright raised right leg (URRL), upright raised right leg (URLL). 

The data were processed statistically by Descriptive Statistics, Two-Related 
Samples Tests (Wilcoxon) and Nonparametric Correlations (Spearman’s rho). 

 
RESULTS 
 
Mean values and standard deviation of flexibility and balance stability 

variables are presented in table 1.   
 

Table 1. Descriptive statistics of test variables (Mean±SD) 
 

Variables      PTM      TRCSP     TLCSP     AKS     URRL     URLL      
                       [cm]        [cm]          [cm]         [s]         [s]            [s]        
     
Mean             10,4         49,3          49,4        53,5       60,1         68,6       
 SD                 4,90         3,53          3,87       35,48     27,51       24,86     

 
 
Weight parameters PPW and SPW differ significantly (p<0.01). It was found 

the following significant correlations: age with BMI; weight with length torso, TRCSP 
with TLCSP; AKS with URRL.  

Body mass index value (BMI 25.0±3.05) of the tested pregnant women 
indicates that it is in the upper limit of norm for such contingent in comparison with 
the standards of table 2. 

 
Table 2. Body Mass Index (BMI) and recommendations for optimal growth 

                 body weight to pregnant according to the World Health Organization, 1995 
 

CONDITION BODY MASS INDEX 
Underweight < 18,5 

Normal weight 18,5 – 24,99 
Overweight  25,0 

Obesity  30,0 
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DISCUSSION AND CONCLUSION 
 

Age, weight and BMI are in normal limits for pregnant women. When 
comparing these results with published our data [4] of another group of pregnant 
women who also practice gymnastics it was found more pronounced difference in 
balance stability tests. The physical changes during pregnancy cause significant 
changes in balance, posture and locomotion. The validation of such tests is an 
important part of monitoring these changes during pregnancy. 

The results for the influence of the applied longitudinal Program in women with 
normal pregnancy, analyzed according to the established and some scantily lighted 
problems in literature, gives rise to the following main conclusion. The established 
and applied tests for flexibility and balance stability are an important component of 
the quantitative evaluation and monitoring of pregnant women participating in the 
program "Gymnastics with Psychoprophylaxis for women with normal pregnancy". 
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 2 (  ). : U 5..10; V 11..15; N 1..4; 
 B= 2U+2V+1; = (2U+1)V. 

 N=1,  «         
X(2  –B) +C=0»;  

 N=2,  «         
X(2  –B) = –C»;  

 N=3,  «        
2 2 + C = BX»; 

 N=4,  «        2  
+ C/X = B». 

: X= V–U–1/2. 
: U=5; V=13; N=2. 

«        X (2  - 37) = -
143»;  : 7.5 

.  ,      
,    ,  . 

        
N1 1..4    ,   : 

 N1=1,  «       … 
 N1=2,  «       … 
 N1=3,  «    … 
 N1=4,  «    … 

  . 
         

,        -
 . 

 
 3. : P 3..5,  Q 2..9, W 100..200;  

A = P + Q; B = A + Q; C = B + Q, D = P + (W – 1) * Q. 
«      P+A+B+C+…+D.» 

: (P+D)*W/2. 
: P=5; Q=2; W=100. 

«      5+7+9+11+…+203.» 
: 10400. 

 
 4. : P 3..5,  Q 2..9, V 10..20; W 10..20;    

B=P+VQ; C= P+(VW+1)Q. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

156

 

 

«       
,      P, B, .»  : VW+2. 

: P=5; Q=3; V=11; W=12. 
«       

,      5, 38, 404.»  : 134. 
 

 5. : P 2..5; Q 1..6; U 7..10; V 8..15; 
 A= PU–QV; B=PV+QU. 

«  Z=(P+iQ)(U+iV)   Re Z + Im Z.». : + . 
: P=4; Q=1; U=7; V=10. 

«  Z=(4+i)(7+10i)   Re Z + Im Z.». : (Z=18+47i) 65 
 6. :  Q 3..5,  P 2..9;  

A=Q3*(Q–1)*P; B=Q2*(Q–1)*P; C= Q*(Q–1)*P; D= (Q–1)*P. 
«      ,  

    : A+B+C+D+…» : Q4*P. 
: =8, Q=3. 

«      ,  
    : 432+144+48+16+…».  : 648. 

 ,       -
       
  ,     

      
  . 
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The Futurological visions in the novel "Chronos" 
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Teaching peculiarities of ”Life Safety” subject   
in social university 

 
 
The global problem of the modern world is the safety development providing. 

This problem is topical for almost every country and may be called as a main 
problem of human civilization. At the same time we have to deal with the increasing 
of Earth biosphere degradation. Negative influence of human activities and their 
concomitant factors has increased because of the population growth, urbanization, 
industrialization, militaries conflicts and predatory environment treatment. The 
amount of different emergencies with human victims has increased, which means 
that there is a great necessity in specialists of Life Safety.  

Complicated and contradictory changes which took place in our country made 
us to rethink the way and quality of teaching in different spheres of activity [1]. We’ve 
got new conception -  sustainable development conception. And first of all we have to 
change the attitude regarding Live Safety, to form a readiness to Life Safety.  

The aims of Life Safety study are: 
training for actions in emergency situations (environmental , technogenical and 

social) which should create main skills of safe behavior in ordinary life and during 
professional activities; 

formation of answerable and intelligent attitude regarding personal health and 
safety (not only personal but people around students also). Acquisition of skills to 
save lives and health in everyday life and in difficult and dangerous conditions, as 
well as the ability to help  themselves and others [2]; 

“Safe attitude person” formation. Person, whom will be able to recognize and 
evaluate the dangerous and harmful factors of the human environment and to 
determine how to protect against them. 

As part of human culture, the culture of safety should be one of the main 
objectives of the educational process. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

171

 

 

The results obtained in the learning process, knowledge and skills, in our 
opinion, will contribute to the specialist’s readiness during professional activities. It is 
known that the graduate is a potential leader. From how we teach him, depends his 
future attitude as a manager to the Life Safety [3]. 

From the beginning of universities “Life Safety” subject many experts consider 
it as a combination of labor protection, civil defense and of the environmental 
protection. 

But it is not so. Our interpretation of this subject is that it could provide 
students with general patterns of hazards and human activities among these 
dangers. That means that students should be trained to behave and even think 
safely, which is necessary to every person. One of the main objectives of the course 
- to influence the student’s outlook, so he should consider himself to be responsible 
for his own safety at least. He should understand that his security is not possible 
without the security of others, that his security - it is his knowledge and skills [4]. And 
special security problems should be studied by other disciplines, such as ecological, 
environmental, chemical, radiation, faire safety,  etc. 

Naturally, the relationship between life safety and other safety subjects is 
reciprocal. 

At present, the organization of the educational process requires continuous 
improvement: scientific and technological progress is increasingly recognized as a 
way to achieve such a level of production that best satisfy to the constantly rising 
human needs, including development of the spiritual wealth of personality. Therefore, 
the present situation in training requires a radical change in strategy and tactics of 
training in high school. The main characteristics of the graduates are their 
competence and mobility. Currently, the effectiveness of the knowledge process 
depends on the cognitive activity of the student. In modern conditions the role of 
knowledge has increased so much that they began to act as the main factor in the 
development of society.  

The most important task of modern education - not only the transfer of 
knowledge to students, but also the use of the effective ways of learning information, 
the creation of conditions under which optimal results in the student’s development 
abilities are achieved.  

Construction of the educational process to the needs and possibilities of each 
student is possible only with the use of new, more effective technology training 
because the traditional methods of teaching do not allow the teacher to reveal all 
abilities of students, their interest, which ultimately affects the quality of knowledge 
and skills. 

The specifics of teaching “Life Safety” in the social university should take into 
account the whole range of problems of the present, because Life Safety captures all 
the spheres of human existence. 
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It is believed that “Life Safety” subject is too full of technical data and 
solutions, and all of that make it difficult to perceive, especially by students of the 
humanities.  

Therefore, reworking a lot of literature, teaching methods, and based on our  
own experience already, the whole course “Life Safety” can be presented in the form 
of the following blocks (modules): 

1. Theoretical Foundations of Life Safety. 
2. Human being and his environment. 
3. Basic concepts and issues of labor protection. 
4. Influence of dangerous environmental  and harmful  factors on human being 

and environment and the ways of protection from them. 
5. Social security. 
6. Safety providing with socially disadvantaged. 
7. Fundamentals of National Security. 
8. Terrorism. Its effects and methods of combating it. 
9. First  predoctor aid. 
If necessary, during preparation of this course the specifics of individual areas 

of training in different universities should be taken into account.  
Key elements of the course “Life Safety”: lectures, seminars, practical classes, 

independent work, monitoring and evaluation of the knowledge and skills are 
implemented as follows. 

During lectures and seminars students can get the theoretical training and 
deepen knowledge of the safety and security from emergency situations. Methods of 
teaching lectures each teacher chooses independently [5]. During the preparation of 
lectures, conducting practical and seminar classes, widely used means of training 
witch could increase the information content, the intensity and effectiveness of 
training. A combination of traditional lectures on classical technique and using 
explanations of obscure questions on the board and specific examples from the life 
and lectures with the use of elements of distance learning and e-education 
technologies (audio and video lectures, animations, simulations, etc.) promotes 
better assimilation of educational material that can be easily used and accessible to 
every student of the course for self-study. With this part of the training sessions is 
transferred online. The trainees, along with communication with the teacher and 
classmates in the classroom, there is an opportunity at any time to talk and ask 
questions, using such means of communication such as chat, forums and e-mail, that 
allows every student  to make the learning process more complete, flexible, and to 
gain a certain amount of freedom in the learning process.  

The seminars are organized the same way. During them the discussion of the 
most interesting and important topics of the course take place, as well as 
development of practical skills. During each class there is enough time to test the 
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knowledge and skills of students in the studied material and learning of the subject. 
Assessment of student performance can be carried out in various forms. They are: 
testing, and implementation of the various, including group, projects, writing reports 
and essays, control works. Current control is covered as much students as possible.  
Practical lessons take a special place in student’s learning, their aims are gaining 
practically skills to operate in various types of extremal situations, working with 
radiation and chemical reconnaissance, making simple PPE. 

Proper way of human behavior is determined by the nature and possible 
consequences of the hazards and the rules of behavior in a given situation, 
psychological training and psychological stability in various emergency situations. 

Of course, such qualities as self-control and ability to make decisions in a 
short time, the realization that your comrades life depend on your decision - all of this 
requires a long special training. It is impossible to teach the ability to overcome fear, 
to act without panic, to make optimal in a short time. By that, experts in this field of 
activity preparing for years. But to show even approximately possible situation, make 
the student feel it - this is possible by bringing learning to the real conditions that can 
arise in this audience, in your home, in your office, on the street, in the subway, on 
the way to school, home and etc. 

Good results can be achieved by the involvement of life safety employees in to 
the learning process, conducting studies on the educational-material base of 
organizations working in the field of health and safety, which help to increase an 
interest and quality of knowledges and skills.  

In order to consolidate and deepen the knowledge and preparation for the 
upcoming  examinations, tests, independent work of students should be organized. In 
the process of individual and independent work of the student conducting scientific 
research, report preparation, essay writing is highly recommended. Teachers 
consultations take part during student’s independent work. 

Preparing for training sessions includes: 
definition of the subject, objectives, educational issues, place, time and forms 

of lesson; 
selection of instructional techniques and training methods of disclosure issues; 
elaboration of logistically support  of lesson; 
organization student’s readiness to the lesson. 
Students are provided with the target on the previous lessen and this target is 

the basis for self-preparation of students for the upcoming lesson [5]. The formulation 
of educational issues should not only require  a thorough study of educational 
material, but also promote the development of creative thinking, the ability to seek 
solutions and answers to the questions. 

Conducting classes (part of the course is conducted online). 
Practical exercises and group exercises are carried out with the aim of: 
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verification the theoretical knowledge of the students which they have got 
during classes with their teacher assistance  and during  self-study; 

development and testing of practical actions, various techniques and basic 
methods of protection against hazards. 

At the beginning of the class new theme is declared, goals, training on 
employment, the actuality of new topic also. A connection with the material of 
previous and subsequent lessons should be declared, the readiness of students to 
the lesson should be checked. 

A consideration of educational issues is the main part of the class. 
For presentation and testing of educational issues is given the maximum 

amount of time. After answering a question, or finishing a report which was prepared  
by himself, student is offered to ask the audience nearly 3-4 questions and choose 
the responsible person  from all the students . If someone have any questions, they 
may be asked. Teacher evaluates each of the speakers. Each academic question 
ends with brief conclusions which logically lead to subsequent employment issues.  

In the final part of lesson the results are to be summarised and 
recommendations for independent work are to be given. 

Also, students are encouraged to conduct “role playing games” to practice 
specific training issues. 

Variants of the training topics: 
Evacuation. 
Fire. 
Natural disaster. 
Emergency situation with the release of radioactive substances. 
Terrorist act. 
First aid. 
Testing of all the issues is conducted in the particular situation. For example, 

“You are in an apartment on the 5th floor. Fire started. What you need to do and how 
to escape and rescue in this case? “ Etc. 

Head of the team shall be appointed from among the students. Manager 
immediately offered to save people. All other students are encouraged to follow the 
instructions. The teacher evaluates the actions of all students. During the rescue, the 
team leader can be replaced, he continues like an ordinary team member. This is 
repeated several times. After finishing training issue the analysis is to be done 
(typical errors, skillful action). The most distinguished students should be called. 
There could be students with different levels of autonomy in the group, that requires 
the application of an individual teacher's approach to each student. The course ends 
with tests.  

Taking into account that there are a significant number of persons with 
disabilities in the social universities such organization of the educational process 
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allows them to easily adapt to the learning process. The student doesn’t need to go 
to university every day, he can study in any place and at any time. Training materials 
(textbooks, manuals, lecture courses) are used in printed and electronic form. If 
necessary assignments are made in Braille or as an electronic document that is 
available through the computer with specialized software, ferophones collective or 
individual use and sign language interpreter services are provided. 

For persons with disabilities there were developed the customized training 
programs based on the characteristics of their mental and physical development and 
individual empowerment. 

The necessity of introducing new technologies and teaching methods, 
continuous improvement of the educational process requires continuous professional 
development of teachers in the field of safety. 

Based on the above, the main task of the teacher – to find  student’s  ability, 
psychophysiological readiness to professional work, to give them necessary 
knowledge and skills that will enable them to navigate and professionally act in 
different situations, to get the practical skills and be prepared to solve the problems 
related to their future careers. 
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Mathematical fairy tales and creative activity gifted children 
 
 

Abstract: Problems of mathematical creativity of children through self-
employment at the initiative of the child: the creation of mathematical tales. 

Keywords: Mathematical tales, creativity, gifted children, independent activity, 
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Abstract: Distance education - a system that implements the process of 

distance learning to reach and confirm the student specific educational qualification, 
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Teaching Pronunciation in Current TEFL Practice 
 
 
Language as ‘the immediate actuality of thought’ and ‘the most important 

means of human intercourse’ exists in two speech forms: oral and written. Speech is 
a manifestation of language. It is a process of communication by means of language. 
Both the oral and written speech forms have a material substance. In written form the 
substance is graphic. In oral speech the substance is phonic; it is the sound 
substance or the sound matter. A substance is not in itself language, but it is what 
forms patterns of language. The sound substance gives shape to a spoken message 
in communication. To underline the importance of the sound medium of language H. 
Gleason noted that to speak a language a person must know nearly all 100% of its 
phonetics, while only 50-90% of its grammar and 1% of its vocabulary may be 
sufficient [1].  

Although pronunciation is part of the curriculum in education programs, it is not 
referred to systematically and is often neglected [2]. Many teachers are comfortable 
with reading, writing, listening and, to a degree, general oral skills, but when it comes 
to pronunciation they find it difficult to teach [3].  

The aim of this paper is to present an overview of the traditional and time-
tested techniques as well as the new directions in pronunciation teaching.  

The primary goal of teaching English as a foreign language is that students 
should be able to communicate effectively. To do this, they do not need a “perfect 
accent”, but they do need good (intelligible) pronunciation:  “The goal of teaching 
pronunciation to foreign learners is not to make them sound like native speakers of 
English. With the exception of a few highly gifted and motivated individuals, such a 
goal is unrealistic. A more modest and realistic goal is to enable learners to surpass 
the threshold level so that their pronunciation will not detract from their ability to 
communicate” [4].  
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If intelligibility is the target, then we need to work out what aspects of 
pronunciation are key. Jennifer Jenkins in her research has analyzed interactions 
between non-native speakers of English and found out which features of 
British/American English pronunciation are essential for intelligible pronunciation, and 
which are not. The findings have been formed into a pronunciation core for teaching 
which is known as the Lingua Franca Core [5].  

The main features of the Lingua Franca Core are: 1) All the consonants are 
important except for 'th' sounds as in 'thin' and 'this'. 2) Consonant clusters are 
important at the beginning and in the middle of words. For example, the cluster in the 
word 'string' cannot be simplified to 'sting' or 'tring' and remain intelligible. 3) The 
contrast between long and short vowels is important. For example, the difference 
between the vowel sounds in 'sit' and 'seat'. 4) Nuclear (or tonic) stress is also 
essential. This is the stress on the most important word (or syllable) in a group of 
words. For example, there is a difference in meaning between 'My son uses a 
computer' which is a neutral statement of fact and 'My SON uses a computer', where 
there is an added meaning (such as that another person known to the speaker and 
listener does not use a computer). 

On the other hand, many other items which are regularly taught on English 
pronunciation courses appear not to be essential for intelligibility in EIL interactions. 
These are: 1) The 'th' sounds (see above). 2) Vowel quality, that is, the difference 
between vowel sounds where length is not involved, e.g. a German speaker may 
pronounce the 'e' in the word 'chess' more like an 'a' as in the word 'cat'. 3) Weak 
forms such as the words 'to', 'of' and 'from' whose vowels are often pronounced as 
'schwa' instead of with their full quality. 4) Other features of connected speech such 
as assimilation (where the final sound of a word alters to make it more like the first 
sound of the next word, so that, e.g. 'red paint' becomes 'reb paint'. 5) Word stress. 
6) Pitch movement. 7) Stress timing. 

All these things are said to be important for a native speaker listener either 
because they aid intelligibility or because they are thought to make an accent more 
appropriate.   

John Wells believes that Jenkins is right to insist on mastery of the /i: – / 
distinction (leave vs. live, sheep vs. ship), which is made by all native speakers. At 

the same time he disagrees that the distinctions /u: – / and / :– / are equally 
required. These distinctions have a low functional load and are not needed in 
EFL/EIL. Besides, Jenkins’s wording does not leave it entirely clear whether the 

vowel oppositions /e-æ, æ- , :- / are required in the Lingua Franca Core, but 
Wells assumes that they are, despite constituting a considerable problem for some 
non-native speakers [6].  
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The difficulty with English /æ/ is that many languages have only two vowels 

available for the three English vowels /e, æ, / to be mapped onto. The consequence 
is that Russian/Ukrainian learners disregard either the /e – æ/ distinction and tend to 

make bed and bad identical or the /æ - / distinction and tend to make bad and bud 
identical. In either case misunderstandings can result. 

Voiced consonants are not a problem for speakers of Russian or Ukrainian, 
but producing them in word-final position is. When bed is pronounced as /bet/, the 
native speakers’ opposition between final /d/ and /t/ is lost. 

Russian and Ukrainian learners of English must pay particular attention to 
those consonants that are not found in their native language: / , ð, , r, h/; to final 

consonant voicing, and to aspiration; among English vowels, to /æ, :, , , e /, to 
pre-fortis clipping, to vowel duration and to weakening. 

Well’s recommendations for the teaching of English pronunciation in an 
EFL/EIL context are as follows: on the one hand, to concentrate on the matters that 
most impede intelligibility; on the other one, not to neglect the need to interact with 
native speakers. 

The teacher can teach pronunciation consciously (an analytic-linguistic 
approach) or unconsciously (an intuitive-imitative approach).  

An intuitive-imitative approach depends on the learner's ability to listen to and 
imitate the rhythms and sounds of the target language without the intervention of any 
explicit information. It presupposes the availability, validity, and reliability of good 
models to listen to. 

An analytic-linguistic approach utilizes information and tools such as a 
phonetic alphabet, articulatory descriptions, charts of the vocal apparatus, contrastive 
information, and other aids to supplement listening, imitation, and production. It 
explicitly informs the learner of and focuses attention on the sounds and rhythms of 
the target language.   

Penny Ur believes that unconscious pronunciation training is likely to be more 
helpful with classes of younger learners and beginners. In this case there is no direct 
teaching of pronunciation, no explanations, and no instruction. Conscious training is 
suitable for older and advanced learners. The teacher teaches pronunciation directly 
by talking about pronunciation rules, explains about place of articulation of different 
sounds, and different types of sentences and their intonation pattern [7]. 

Pronunciation can be approached from the top-down (that is, starting with 
attention to larger chunks of language) or from the bottom-up (that is, with a focus on 
the smaller elements, such as phonemes first). If pronunciation teaching is to be 
strongly integrated with the rest of language teaching, then a top-down approach is 
often useful, because teachers can start with whole chunks of language and work 
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with these. However, a bottom-up approach is also helpful, particularly where a 
certain sound or sound combinations need dedicated practice [8].  

We believe that in TEFL practice the real starting point should be on the level 
of the phoneme: when teaching on the phoneme level, we take noises and make 
them significant. The phoneme is defined as ‘the smallest unit in a language system 
capable of distinguishing one word from another word’ [9]. For example, in the 'at' 
family of words (cat, fat, mat, sat) the phoneme is the beginning sound (/c/, /f/, /m/, 
/s/). Using phonemes to teach pronunciation focuses on these distinct units of sound. 
To produce sounds, the students must train themselves to hear them. So the path to 
proper English pronunciation starts with listening and identifying, not speaking. Once 
the students can accurately differentiate between phonemes, and pick out matching 
ones from tapes and videos, they can progress to forming the sounds themselves 
[10].  

Although the best way of learning to say something is to listen carefully and to 
imitate, some learners find it helpful to be able to analyze how a sound is made, or to 
see how it may be different from a similar sound in their own language. A good 
example of where such illustrations can be useful is the practising of the difference 
between /l/ and /r/. After learners have listened to these sounds in context and in 
isolation, they may find it helpful to be shown that a crucial difference between these 
two in English is that the tongue curls back and does not actually touch the roof of 
the mouth for /r/, but does touch it for /l/. You can demonstrate this by curling one 
hand to represent the roof of the mouth, and using the other to demonstrate the 
action of the tongue in each case [8].  

Different languages use the tongue, mouth and cheeks differently, so 
diagrams of how to hold these facial muscles to properly produce the desired sound 
are extremely helpful. Videos can also be instructive, as the students can mimic the 
speakers on the screen and improve their vocabulary and English pronunciation. 

Here we would like to overview some time-tested as well as innovative 
techniques in teaching pronunciation. 

Drilling, that is listening to a model, provided by the teacher, or a tape, and 
repeating what is heard, remains a useful technique in the classroom if it is used 
appropriately. Most learners love drills, as long as they are done confidently and do 
not dominate teaching. Choral drills, in which the whole class repeats a clear model 
from the teacher, are useful for anonymous practice. Individual drills, in which the 
teacher selects a student to repeat the item individually after it has been practised in 
unison, allows the teacher to assess individual progress. 

At all levels we should drill chunks of language that cause pronunciation 
problems. At low levels students are still getting used to the sounds of English and 
need plenty of opportunity to get their tongues around them so it is likely that drilling 
will be used more. At the phrase level intonation, stress, and weak forms often cause 
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difficulties and at higher levels there may still be problems with these aspects of 
pronunciation [11].  

Visual reinforcement may be especially useful for adult learners who undergo 
the process of fossilization. While children benefit from oral repetition, drills and 
taping themselves, adult learners find it difficult to learn the patterns of intonation, 
stress and rhythm. The reason may be that they simply do not know whether the 
patterns they produce are acceptable. Real time visual displays are to show learners 
the relationship between the patterns they produce and those they are required to 
repeat. One of the possible conventions for making the word stress visible is writing 
the stressed syllable in capital letters: FAshion, SEssion, beHAVE, or underline the 
stressed syllable: fashion, session, behave [12]. 

The interactive aspect of pronunciation as well as other aspects of English can 
be emphasised by the use of drama techniques. In classes where these techniques 
are employed, they help to reduce the stress that accompanies oral production in a 
foreign language. They are fun, entertaining and relaxing. Moreover, they also 
increase learner confidence, because they help learners to speak clearer, louder and 
in a variety of tones. One means in which drama voice techniques can enter 
pronunciation classroom is for teachers to employ poetry, tongue twisters and raps 
[12; 13]. 

An innovative technique, which is becoming more and more frequently used in 
pronunciation teaching, are computer displays. The advantages of this medium 
include: visual feedback, entertaining, game like quality of programs, a great amount 
of individual feedback and the opportunity to compare learner’s own production of 
speech with a native-speaker model. The only limitation of this medium that learners 
and teachers may come across is the availability of software, since many schools are 
still not equipped with large enough computer labs to meet users’ needs [14]. 

In conclusion it should be mentioned that, although there are challenges to 
teaching and learning English pronunciation, it is an area vital to English language 
learners’ communicative competence. Recent research has shed light on 
pronunciation features to be taught and on learners’ goals and motivations for 
improving their pronunciation. It is hoped that this paper will provide teachers of 
foreign language pronunciation with practical insights into a variety of innovative 
techniques and resources, help them expand the repertoire of traditional classroom 
practices and, consequently, enhance pronunciation instruction. 
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Ethnic revival of the second half of the twentieth century, called ethnic paradox 

of our time, was marked with an increased interest to ethnic culture, language, 
customs, traditions, and way of life against the background of increasing globalization 
in economic, social, political and spiritual life. In this regard, issues of ethnic 
consciousness, ethnic identity and consolidation are some of the most important and 
most complex of the ones, studied by ethnology and ethno psychology at the 
moment. And these issues have both theoretical and practical significance, being 
associated with such acute political problems, as inter-ethnic relations and conflicts, 
ethnic passionarity, various peoples' intention to create or restore their statehood, 
ethnic separatism, etc. Russian sociologist T.G. Stefanenko writes about it as 
following: «Almost universal interest to their roots of individuals and peoples is 
manifested in various forms: from attempts to resuscitate ancient customs and 
rituals, professional culture folklorizing, searching for the "mysterious soul of the 
people" to a desire to create or restore their national statehood» [1].  

According to Yu. Lotman, every society in the era of radical change is 
characterized by "a sharp increase in signedness", by searching the probable 
symbols of ethnic group consolidation [2]. With steady unification of ethnic cultures, 
reducing the number of ethno differentiating signs the role of a common historical 
destiny as a symbol of a nation is increasing. In turn it involves the person's 
appealing to the continuum of the past, joining the limits of qualitatively different - 
sacral, mythical - time.  

The problem of "life resilience" of the past in the present is encoded with the 
help of such terms as "collective memory", "cultural memory", "historical memory" 
and becomes relevant and topical in research studies of the humanities. The famous 
English historian E. Hobsbawm was the first to paying attention to the phenomenon 
of mobility and variability of images of the past. He emphasized that the appeal to the 
past is not only an instrument of legitimation of the traditional society, but also a 
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powerful instrument of changes and prognostication in a modern and purely rational 
society [3].  

It is difficult to overestimate the role of historical memory in the formation of 
ethnic identity. As M. Heidegger noted, "people willy-nilly, peer into the past, or, more 
precisely, into a certain image of the past ... Our identity comes from the historicity ... 
Those who cannot remember the past, are sentenced to invent it first"[4]. And it is a 
mythological consciousness that helps a person "to invent" the past, "to enter the 
matrix of the archaic mentality". According to M. Eliade, foremost the present exists 
in the mythological time, but it is a peculiar present: the past repeats and the future is 
foreseen simultaneously in the present [5; 6]. Thus myths, legends and stories, 
especially related to the origin and ethnic history of certain nations or their groups 
have long been the interest to researchers, not only as a part of peoples' spiritual 
culture, but as a valuable historical source as well.  

The purpose of the given article is a comprehensive analysis of ethnic myths 
in Slavic folklore, aimed at identifying their significance as ethnic consolidating factor 
in the formation of ethnic and historical identity of Slavonic peoples.  

The notions of "our" nation, captured in the myths, legends and superstitions 
show the most universal motives. First of all, it's beliefs about the primacy of one's 
ethnic group, its original correctness, inhuman nature of the other ethnic groups, their 
bestial entity or a relationship with the underworld. In this case, an important feature 
of Slavic folk tales based on theme of ethnic identification is not only their stability, 
but also their inclusion in the context of the Old and New Testaments, as well as 
mythological connection with certain historical events.  

In particular, just as at the beginning of the time Adam and Eve were created, 
God and the apostles later continued their creative work in bringing to life various 
nations. So, one of the Russian legends indicates that Russian were made of clay by 
St. Paul, and the Ukrainians - of wheat dough by St. Peter. However, due to saints' 
inadvertence, the running past dog ate Ukrainians. St. Peter chased it and 
periodically he hit it on the back. And as the result the Ukrainians fell out of the dog. 
The resettlement of "Litvins" (ethnic Belarusians lived in the territory of the Grand 
Duchy of Lithuania) is described likewise. St. Peter answered God who was much 
surprised with the amount of fallen out Litvins, that there was a place this nation to 
settle down on both banks of the Desna river [7] According to another Ukrainian 
legend, when God created humans, He made of clay Russian, French, Tatars and 
other nationalities, but He had no clay left for Poles, so hey were made of the dough. 
As in the previous stories, the dog ate drying on the sun Poles. God caught up with 
the dog, grabbed its legs and began to beat it about the various items - the bridge, 
ground, tree stump, etc. And then the Poles with the appropriate surnames - 
Mostovetsky, Zemnatsky, Penkovsky began to jump out of the dog. [8]. In the XIX 
century in Minsk province Poles were teased "Shlyahtich-mahtich, Kundel (dog) son!" 
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according to legend that the first made of cottage cheese Polish gentleman was also 
eaten by a dog [9].  

It should be mentioned that a great number of nations consider an animal to 
be their forefather. For example, Kola myths tell about the origin of the Kola Saami 
from the wonderful turn skin reindeer Myandash, in Scandinavian myths the 
forefathers of Angles and Saxons tribes were called Hengest (Stallion) and Horse, 
various Australian tribes still believe that their ancestors were a kangaroo, emu, 
possum, wild dog, lizard, crow and bat. However, for the Slavic folk tradition animal 
forefather is, first of all, an evidence of the original sinfulness or subordinate origin of 
the other ethnically group. That's why, in some cases, the progenitor of "our" nation is 
a "positive" biblical character, in contrast to the nearest neighbor whose ancestor 
broke any of the Ten Commandments. Thus, according to the Polish legend the story 
of Cain and Abel finished with the advent of Litvins and Poles. First are the 
descendants of Cain-villain, and the second are the descendants of Abel-innocent 
victim. Notwithstanding, the well-known Polish ethnographer M. Federovsky pointed 
out that the story of the legend is the original basis for the explanation of social 
inequality and stratification: the descendants of Abel are nobles, and the 
descendants of Cain are the peasants, whose service to gentry expiates the 
forefather's sins [10]. Transcarpathian Rusyns consider Gypsies to be Cain's 
descendants, who because of fratricide doomed to wander all round the world until 
Judgment Day [11]. A similar legend exists in Bulgarian folklore, but, in its 
interpretation Cain gave birth to Jews [12].  

In some regions of Bulgaria and Macedonia there is an opinion that the 
Bulgarians are the descendants of Abraham and his son Isaac, while the Turks are 
the descendants of Abraham's illegitimate son Ishmael who committed incest with his 
mother Hagar. However, the folk tradition rehabilitates Ishmael and Hagar's action, 
as incest was the only way of procreation in the Wilderness of Paran, where the 
fugitives were hiding from Sarah's wrath. Moreover, to prevent her son of thinking 
about incest, Hagar covered her face with a veil, and Ishmael thought that comes into 
contact with another woman. As a result, Hagar bore eight children, so modern Turks 
are called Ottomans in memory of the eight ancestors emerged as a result of incest. 
The Muslim religious tradition really considers Ishmael (Ismail) to be the ancestor of 
the Northern Arabs, who in the Old Testament are identified with Ishmaelites [13].  

Another Bulgarian legend about Turks' origin said they appeared in the result 
of love affair between dog and princess, who gave birth to eight sons, who later 
cohabiting with their mother, became the ancestors of the Turks. Besides, Bulgarians 
strongly believe that Turks are sons of a snake and a shepherd. It is noteworthy that 
the motive of shepherd and snake's love is typical for the Eastern Bulgarian 
songwriting. For example, in the song "The Shepherd and the Snake-girl" mother 
learnt that every evening a snake-girl came to meet her son, but surprisingly she had 
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quite a human appearance:   , //   ,  
. //    , //     [14]. However, the mother 

managed to take the snake away from her beloved son. On the contrary in the song 
"Rada and two snakes" the daughter does not want her mother to separate her with 
lover - the serpent and at the end the serpent took the girl with him to the underworld.  

The origin of some nations in Slavic folklore is associated with the events of 
the New Testament. Thus, according to Ukrainian legend once Jesus Christ and the 
Apostle Peter were wandering around the world in the image of the poor (typical plot 
of many legends and fairy tales) and met the bridal procession. Drunken guests 
rebuked saints for vagrancy: some advised to plow the land and sow grain, others to 
stay at home and weave bast shoes. So Christ identified the first to be Ukrainians – 
grain growers, the second to be Russian, whose main occupation was weaving bast 
shoes [15]. Necessary to emphasize that the first mention of bast shoes was 
recorded in chronicles in 985:     …   . 

   : «   –   .  
   ,     [16]. However, it means 

nothing to the narrator, because mythological time, referred to in the legend, implies 
the concept of having all in everything, and each event has a wonderful, fantastic 
character and is inseparable from eternity. It is also noteworthy that the Russian 
nickname Lapotnik (bast shoe wearer) was widely used, especially in Siberia, until 
the 1970s [17], in Nizhny Novgorod dialects this word means simple-minded and 
unsophisticated person [18].  

Dialect nickname of Ukrainians was   (devil’s heads). 
According to legend, once the Lord and St. Peter came down from heaven to earth 
and heard a strange noise in the reeds: there was the devil fighting with Ukrainian. 
St. Peter "reconciled" them, tearing their heads off. When the Lord shamed him, he 
put their heads back, but he confused them, so Ukranian got the head belonging to 
the devil [19]. Probably the origin of the proverb   ,   

 goes back to this story. Volyn legend in the same way explains the devil’s 
"kinship" with the Jews. Having met the devil and the Jew Apostles Peter and Paul 
tore their heads off and threw them into the ditch. But Christ ordered saints to rectify 
the situation. The apostles again confused the heads, and since that time the naive 
consciousness has a strong believe that the Jews and the devil are brothers. It is 
also fixed in numerous Russian proverbs and sayings:    —  

;    —   ;    — 
 ;    —   . 

Thus, ethnic myths and legends of the Slavs reflect a long-term tradition of 
folklore self-awareness in the world around and perform ethnic consolidating function 
in the contacts with ethnic neighbors. And it is quite natural, as among the variety of 
human communities only ethnic groups arise not by the will of the people, but as a 
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result of a long historical process, in the course of which development and perceived 
ethnic characteristics singled out: language, culture and religion, racial traits, etc. [20]. 
A characteristic feature of the ethnic group is its ability to classify themselves as a 
separate group, which has its own culture, which it seeks to preserve. Every nation is 
trying to comprehend itself and its place in the history, based on historical facts, 
archaeological and written sources, traditions, customs, myths and legends. And by 
myths, legends and fairy tales in the distant past, each ethnic group became 
estranged from other ones and tried to distinguish its otherness in habitual categories 
and terms, asserting own identity and value system.  

Slavonic ethnic myths differ greatly from those of other European nations', 
needless to say about the myths of Africa, America, Australia and Oceania. Firstly, 
most of the legends are connected with the events of Scripture in its folk 
interpretation, and secondly, it is not typical for the Slavic myths to consider totemic 
animal as a nation's forefather, and finally, the Slavs inherent inclusion of their 
closest ethnic neighbors in the locus of the myth.  

Closer appeal and following study of ethnic, cosmological and anthropogenic 
myths and legends of the Eastern, Southern and Western Slavs will contribute to the 
study of a large range of issues related to the origin, ethnic and social history of a 
certain nation, its historical and cultural ties. 
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Infectious-like Spread of an Agent Leading  
to Increased Medical Admissions and Deaths  

in Wigan (England), during 2011 and 2012 

ABBREVIATIONS 
 
Cl: Confidence lnterval; CMV: Cytomegalovirus, an immune modulating 

herpes virus; ED: Emergency Department; lCD-10: lnternational Classification of 

Disease, 10th revision; LA: Local Authority; NHS: National Health Service; MSOA: 
Mid Super Output Area, a collection of OA s containing around 5,000 population; OA: 
Output area, smallest area to which Census data is aggregated, with around 500 
population; ONS: Office for National Statistics. 

 
1. INTRODUCTION 
 
The Wrightington, Wigan & Leigh NHS Foundation Trust (the ‘Trust ) is a 

medium sized acute hospital situated in the town of Wigan on the outskirts of Greater 
Manchester, England. Over 90% of medical admissions are for residents of the 
Wigan Local Authority (LA). In common with many other parts of the UK during 2012, 
it experienced an unexpected and unexplained increase in Emergency Department 
(ED) attendances, medical emergency admissions and consequent bed pressures 
which coincided with an unexpected and unexplained increase in deaths across 
England and Wales lasting for around 18 months [1-2]. This was a repeat of similar 
unexplained increases in deaths which peaked in 2003 and 2008 [3]. On all three 
occasions deaths showed distinct spatiotemporal spread across the whole of the UK 
[4-6] and are highly age, gender and condition specific [7-9]. While the peaks in 
death are the same magnitude as a large influenza epidemic, unusual levels of 
influenza were absent and no adequate explanation has ever been given. 
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In 2010, a report by the Nuffield Trust [10] had suggested that such increases 
may partly be due to a lowering of the acute threshold to admission especially for 
very short stay admissions. The increase in short stay admissions in England 
coincided with the introduction of the 4 hour target for ED waiting time in 2001 and 
involved the convergence of two developments. The first was the introduction of 
specialist assessment units in pediatrics, surgery and medicine where patients were 
admitted directly into a focused assessment and treatment environment that was part 
of emerging good practice. These developments collided with the introduction of the 
4 hour target where, in some instances, it became easier to ‘admit patients to 
assessment units to avoid breaching the target [11-14]. Hence the trend in same day 
stay ‘admissions identified in the Nuffield Trust report were not deliberate acts of 
lowering the acute threshold per se but rather due to the difficulty of aligning the NHS 
data definitions and the HRG tariff during a period of rapid change [15-16]. However, 
while such factors distort the national picture, at a local level they become less 
significant as soon as a relative stable admission process is in place, and this was 
the case in the Trust at the time of this analysis. 

Other analysis of the trends in emergency admissions has determined that 
such sudden and unexpected increases have occurred previously, and are specific to 
the medical specialties. They are marked by a set of diagnoses which appear to be 
immune sensitive, increase with age, have a degree of gender specificity, occur 
simultaneously with an increase in deaths, GP referral, ED attendance (along with a 
sudden change in arriving case-mix) and medical bed demand, and occur across the 
whole of the UK and in other Western countries [17-38]. More curiously they are also 
associated with a cycle in the gender ratio at birth [39]. Recent reviews of the 
available studies have suggested that these events could be due to infectious 
outbreaks involving the herpes virus, cytomegalovirus (CMV). This virus has a 
formidable array of powerful immune modifying strategies which have been 
implicated in autoimmune diseases, cardiovascular disease, certain cancers, 
hospitalization and death [see reviews 40-42]. 

With respect to the observed trends, it has been noted that deaths in England 
and Wales unexpectedly increased around February of 2012 and continued at this 
higher level to around June 2013 after which they reverted back to the more usual 
levels [1-3]. This increase did however show high granularity with East 
Cambridgeshire (East of England) showing a 14% reduction (2012 vs 2011) through 
to a 21% increase in Bromsgrove (West Midlands) [2]. The position with respect to an 
increase in all-cause mortality in Wigan and surrounding LA s is given in Table 1 and 
suggests that Wigan and several (but not all) adjacent LA s were a local ‘hot spot, 
especially for the 80+ age group, i.e. where the infectious-like event had an early 
rather than later initiation [2-3]. 
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Table 1. Change in deaths between 2011 and 2012 calendar years in 
Wigan and surrounding Local Authorities 

Local authority Age 65+ Age 80+ 

Warrington 10% 13% 
Chorley 4% 12% 
Manchester 4% 10% 
Wigan 8% 8% 
Salford 7% 7% 
Blackburn with Darwen 7% 7% 
St Helens 5% 5% 
West Lancashire -2% 4% 
Bolton 4% 0% 
South Ribble -2% -2% 

 
In England, census and other data are aggregated at output area (OA) level. 

Each OA contains roughly 500 head of population of the same social group and is 
then aggregated up to progressively larger geographies. Aggregation to what is 
called a Mid Super Output Area (MSOA), which contains around 5,000 head of 
population, has sufficient emergency medical admissions to conduct statistically 
robust analysis of trends over long time periods. In an attempt to resolve the issue as 
to whether we are dealing with a hospital admission threshold phenomena or a new 
type of infectious outbreak, this study will investigate the timing and extent of 
increase in emergency medical admissions within the hospital catchment population 
at MSOA level over the period 2011 to 2013. This is an extension of previous work 
analyzing small area infectious-like spread following the 2008 event in the North East 
Essex area of England [43]. 

 
2. MATERIALS AND METHODS 
 
Monthly counts of deaths (all-cause mortality) from January 2006 to February 

2014 for the residents of the Wigan Local Authority area were obtained from the 
Office for National Statistics (ONS). Daily data for emergency admission to the 
assessment unit and to the medical group of specialties (general and elderly 
medicine, gastroenterology, hematology, rheumatology, oncology, respiratory 
medicine, nephrology, endocrinology, rehabilitation), were obtained as part of a 
review of medical bed requirements at the Trust and are used with permission. 
Admissions did not contain any patient identifiable information, and contained date of 
admission, age at admission (whole years), MSOA code, length of stay of the entire 
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inpatient period and the admitting diagnosis as coded using the lnternational 
Classification of Disease (lCD) 3-digit code. Distance of each MSOA to the hospital 
site in Wigan was calculated as straight line distance. Data for hospital admissions 
does not extend beyond March 2013. 

All trends were analyzed using running 365 day or 12 month sums. This 
method is particularly suited to identifying the initiation point for a sudden step-like 
increase in activity which would arise from an infectious outbreak involving a 
persistent agent or from a step increase in admissions due to a reduction in 
admission threshold. The method is also particularly suited to the analysis of data 
which contains seasonal patterns since the running 12 month sum removes the 
underlying month-of-the-year patterns allowing comparison to be made between a 
time-series of 12 month totals. To determine the point of onset and value of any step-
like change comparison is made between two successive 12 month periods, i.e. 
January to December 2102 versus January to December 2013. This process move 
forward one month at a time until the maximum percentage difference is reached and 
a visual check is performed that the end of a 12 month long ramp has been identified. 

The potential contribution from Poisson variation to the value of any step-
change was evaluated using Monte Carlo simulation for the ratio of two Poisson 
distributions, i.e. the likelihood of a change in a running 12 month total arising from 
chance. The 97.5% confidence lnterval (Cl) was calculated with 200,000 trials using 
Oracle Crystal Ball for an annual total (N) of between 100 and 700 in increments of 
100. The resulting 7 values were plotted using Microsoft Excel and follow a power 

function where 97.5% Cl = (1.965xN
-0.0891

)-1. This equation was then used to 
calculate the 97.5% Cl associated with the step-increase observed in the various 
locations. Given the fact that a Poisson distribution becomes less skewed at higher 

numbers, when N>1,000 then the 97.5% Cl = 2.7x n
-0.5 [43]. 

 
3. RESULTS AND DISCUSSION 
 
While deaths in the UK have been observed to peak in the 2003, 2008 and 

2012 calendar years it is recognized that this is part of a far wider spatiotemporal 
spread in deaths which generally commences earlier in Scotland than England [1-6], 
although within England there are a range of initiation dates at LA level which overlap 
with Scotland. For consistency these infectious-like events will be referred to by the 
calendar year in which deaths reach their peak across the whole of the UK. Up to the 
present international monitoring of increased death has largely focused on the winter 
months when seasonal influenza and other winter respiratory infections typically lead 
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to spike increases in death and methods have been developed to detect such spike 
events [1]. However it has been consistently noted that these outbreaks lead to semi-
permanent step-like increase in deaths and medical admissions [1-4, 17-25] and a 
method suited to detecting step-like increases therefore needs to be employed. 

In a running 12 month sum, the point of initiation of a step-like increase is seen 
at the base of a 12 month long ramp. A running 12 month total trend for deaths (all 
ages) in Wigan is presented in Fig. 1 where the increase in deaths associated with 
the 2008 and 2012 events can be seen. The full extent of the increase is seen at the 
point 12 month after the start. If the step-like increase continues for more than 12 
months then a plateau will follow as can be observed in Fig. 1. Hence at LA level the 
2012 event appears to initiate for the whole of Wigan around February 2012 and 
endures for 15 months while the 2008 event initiates around January 2007 and 
endures for around 16 months. In Wigan the 2008 event therefore appears to initiate 
earlier than the UK average (more in line with Scotland), and appears to result in 
more deaths than the 2012 event (difference between peak and trough around April, 
2009). 

The somewhat intermediate behavior in the running 12 month sum from March 
2010 to November 2011 arises from the 2009 ‘swine flu epidemic which concluded 
around August 2010 and from a ‘bad winter period around December 2010 and 
January 2011. Such spike-like events create a plateau (rather than a ramp) in a 
running 12 month total. There are alternative methods which are more suited to 
analyzing such spike-like events/outbreaks [1-2]. However, note that there is no 12 
month long ramp to indicate a step-like feature; that these intermediate effects have 
cleared away before the onset of the 2008 event, and that the 2009 influenza 
epidemic failed to increase deaths to the level seen in the 2008 and 2012 events, i.e. 
we are dealing with recurring events of high public health significance. Similar 
intermediate behavior is seen in some of the following figures, and Fig. 1 therefore 
provides a useful context. In this respect Fig. 2 shows the running 12 month trend in 
admissions and deaths experienced at the local hospital during this time. 

Both admissions and in-hospital deaths commence the step-like increase 
around February 2012, although the shape of the running sum chart is different to 
that for all-cause mortality Fig. 1 since in-hospital deaths only account for roughly 
50% of all deaths in the UK and will tend to be associated with acute medical 
conditions/diagnoses. The main point from Fig. 2 is that medical admissions rise 
almost in parallel to admissions leading to in-hospital death, i.e. the hospital 
standardized mortality rate is largely unaffected except perhaps very early in the 
outbreak (February to April 2012) and later (December 2012 to March 2013) when 
deaths rise faster than admissions. Reasons for this disparity will be discussed later 
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but appear to be related to a time cascade in diagnosis/conditions emanating out of 
the outbreak. 

Having established that the increase in deaths and medical admissions are 
linked, it is useful to study the trends in admissions in the 40 MSOA which comprise 
the Wigan LA area. In the past it has been assumed that these step increases are 
due to hospital-based reductions in the threshold to admission, a proposal which 
cannot explain the simultaneous increase in deaths, nor the apparent related cycle in 
the gender ratio at birth. However if this were the case, then admissions would 
simultaneously rise in all small areas surrounding the hospital. A preliminary 
comparison of admissions in 2012/13 versus 2011/12 indicated that there was no 
evidence for a simultaneous jump in admissions, nor any relationship between 
distance from the hospital, i.e. residents living close to the hospital using the ED as 
an alternative to primary care, and that there were no length of stay specific issues, 
i.e. the increase was not due to a change in the use of the assessment unit. 
 
 

 
Fig. 1. Running 12 month sum of deaths (all-cause mortality)  

for residents of Wigan 
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Fig. 2. Trend in the running 365 day total of admissions  
by destination at discharge  

 
Admissions are a running 365 day total and are relative to the minimum over the 

period. The difference to the minimum point has been calculated as standard deviation s 
equivalent assuming Poisson statistics where, by definition, one standard deviation equals 
the square root of the average. On this occasion the average is taken to be the running 365 

day minimum number of admissions or deaths which occurs around January 2012 
 

 
The change in admissions ranged from -14% for MSOA Wigan 016 (5.1km 

from the hospital) through to +16% in Wigan 002 (3.4km from the hospital). The trend 
in each MSOA was then evaluated to determine the onset of a step-like increase in 
admissions and the percentage increase in admissions. Due to the way in which the 
step-like increase is determined an initiation date of, say Jan-12, implies that the step 
increase occurs toward the end of the month or even very early in the next month. 
These results are presented in Table 2 where it can be seen that there are a range of 
initiation dates commencing in January 2011 through to June 2012.This wide range 
in initiation dates is highly reminiscent of an infectious spread and it would be very 
difficult to explain why there should be a series of step-like increases other than from 
an infectious event. The apparent initiation date around (late) January 2012 for the 
whole of Wigan is driven by the cluster of 10 MSOA initiating at that time and a 
balancing effect between other MSOA initiating before and after this pivot point. 
lndeed the very fact that the hospital and the LA experienced a sudden (and 
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otherwise unexplained) 14% increase in medical admissions is an unprecedented 
event, especially when this increase then persists for 15 to 18 months. 

Poisson statistics describes the random variation around the average for 
whole number events such as deaths or admissions. The 97.5% confidence interval 
(Cl) shown in Table 1 has been calculated assuming Poisson randomness, i.e. to 
what extent could a calculated percentage change be influenced by chance. The 
97.5% Cl has been used to give a slightly higher level of confidence over the usual 
95% Cl used in many studies. As is expected, those MSOA with higher number of 
admissions have a much tighter Cl and chance can be excluded as a major 
contributing factor. 

Fig. 3 presents running total trends for a sample of MSOA. Points to note are 
the variable trends downward from the previous winter which will presumably be due 
to a range of winter respiratory viruses and knock-on bacterial infections. All MSOA 
exhibit the highly granular effects that would be expected of any infectious event. The 
size of this previous winter event in each MSOA does not appear to be linked to the 
size of the 2008 event, i.e. these events are independent. However from a separate 
study of deaths in English LA s, there is some evidence to suggest that the size of 
the 2008 and 2012 events may be linked in that LA s experiencing a large increase 
during the 2008 event show a lesser increase for the 2012 event and vice versa [6]. 
This is suggestive of some form of linkage perhaps via the death of sensitive 
individuals. 

Up to the present, demographic change (population ageing), has been 
assumed to be the main driver of hospital admissions. However based on a twenty 
year career in health care forecasting, the link with demography regarding the 
medical group of specialties is exceedingly tenuous and other factors appear to play 
a far greater role. As has been demonstrated the above patterns cannot be explained 
by hospital threshold to admission, since the behavior depends on location within the 
hospital catchment rather than the hospital per se. Weather and other environmental 
phenomena can likewise be discounted since all MSOA in Wigan will experience 
roughly the same weather. Likewise changes in the composition of the population 
simply do not happen in the sudden step-wise manner demonstrated in this study. 
The fact that the trend lines for patients discharged home or died in Fig. 2 are roughly 
parallel is another indicator that whatever is happening is not due to a change in the 
threshold to admission. lf the threshold to admission had reduced then less acutely ill 
patients would be admitted and the line for discharged home in Fig. 2 would rise 
more rapidly than that for deaths. 
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Table 2. Initiation date and percent increase in admissions  
(with confidence interval) to a variety of MSOA 

Location Initiation Increase 97.5% CI Admissions in 
2012/13 

Wigan 012 Jan-11 14% 11% 587 
Wigan 004 Feb-11 17% 16% 355 
St Helens Feb-11 49% 19% 289 
Wigan 028/029 Feb-11 16% 28% 120 
Other nearby LA May-11 23% 20% 244 
Wigan 019 Jul-11 27% 15% 396 
Wigan 026 Jul-11 41% 15% 398 
Wigan 030 Jul-11 33% 18% 292 
Wigan 023 Aug-11 27% 28% 119 
Not Known Sep-11 20% 9% 718 
Wigan 024 Sep-11 30% 13% 502 
Wigan 036 Sep-11 10% 13% 517 
Wigan 021 Sep-11 17% 15% 424 
Wigan 033 Oct-11 35% 12% 539 
Wigan 032 Oct-11 24% 14% 471 
Wigan 039 Oct-11 21% 17% 331 
Wigan 007 Nov-11 60% 17% 351 
Wigan 040 Nov-11 66% 16% 366 
Wigan 003 Dec-11 42% 13% 485 
Wigan 006 Dec-11 48% 13% 476 
Wigan 011 Dec-11 37% 13% 486 
Wigan 005 Dec-11 14% 14% 462 
Wigan 020 Dec-11 20% 14% 434 
Wigan 037 Dec-11 39% 18% 313 
West Lancashire Jan-12 32% 10% 698 
All Locations Jan-12 14% 1% 18,928 
Wigan 015 Jan-12 11% 8% 811 
Wigan 010 Jan-12 27% 9% 739 
Wigan 009 Jan-12 19% 8% 795 
Wigan 014 Jan-12 37% 11% 612 
Wigan 031 Jan-12 57% 12% 577 
Wigan 008 Jan-12 15% 14% 450 
Wigan 002 Jan-12 40% 13% 482 
Wigan 038 Jan-12 13% 14% 443 
Wigan 001 Jan-12 39% 20% 260 
Wigan 013 Feb-12 15% 12% 561 
Wigan 027 Mar-12 21% 13% 481 
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 Table 2 Continued….    

Wigan 017 Apr-12 42% 26% 148 
Other England Jun-12 11% 25% 162 
Wigan 034 No Increase n/a 17% 341 
Wigan 035 No increase n/a 15% 425 
Wigan 018 No increase n/a 12% 552 
Wigan 016 No Increase n/a 13% 519 

 
Admissions in 2012113 are given as an indication of the relative size of each MSOA. 

Smaller MSOA will have a larger confidence interval and vice versa. The confidence interval 
is calculated based on the number of admissions in the 12 months prior to the step-like 

change. The ‘Other nearby LA group excludes St Helens. Wigan 028 and 029, which are 
adjacent, were aggregated due to small n umbers of admissions. The four MSOA at the 
bottom of the table labelled ‘no increase had not shown any apparent increase within the 

study period. Initiation at a later date is possible 
 
 

 
 

Fig. 3. Running 365 day total trends for medical admissions  
from a variety of MSOA  

 
Note that infectious events prior to this outbreak have ceased to affect the running 12 

month total before the start of 2102, and on this occasion allows a clear view of the outbreak, 
the onset of which occurs at the foot of the ramp seen in each MSOA. The somewhat jagged 

nature of the trends is due in part of Poisson randomness and the presence or absence of 
other events influencing admissions. However on this occasion the contribution from other 

events are of far less consequence than the particular outbreak of interest 
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While the apparent increase in deaths occurred around February 2012 in 
England and Wales, this is known to be part of a wider spread with the increase in 
deaths commencing first in Scotland as early as August 2011 in the Fife Area Health 
Board (a large geographic area) [5] and this appears to concur with the earliest onset 
in Wigan at around January/February 2011 in a minority of MSOA as shown in Table 
2. The apparent increase for the whole hospital catchment area does not occur until 
January 2012, and a similar dispersion in timing will also be occurring in the larger 
Fife location in Scotland. Such spread is consistent with the transmission of 
epidemics via the movement of travelers (air, rail, motorway) followed by the 
movement of individuals within social networks at local small area level [44-45]. Note 
that emergency medical admissions (at least for some diagnoses) are a leading 
indicator of these outbreaks while deaths can lag up to a month behind [5]. Earliest 
introduction for Scotland and hence parts of the wider UK is probably somewhere 
around the start of 2011. Note also the generally later date for admissions from the 
rest of England, “Other England in Table 2, who will be people on business, holidays 
or visiting family which are mainly from more southern locations and is indicative of a 
degree of north to south spread but with isolated pockets of earlier initiation [6]. 

It is the particular nature of the spatial spread of this infectious agent which 
gives a clue as to why it has remained undetected for so long. National trends in 
mortality are usually conducted at LA level for the simple reason that the number of 
deaths becomes too small for meaningful analysis at sub-LA geographies. A 
comparison of Fig. 1 (LA-level) and Table 2 and Fig. 3 (both at sub-LA level) reveals 
how the impact upon death is greatly under- estimated at LA-level. What is seen at 
LA-level is a composite picture of complex small area spread within each LA. Early 
initiation in a number of small areas, i.e. the MSOA in the top half of Table 2 pull the 
base line for the whole LA upward, and the running total for the LA only shows a 
7.5% apparent increase in deaths which is far lower than the 8% to 66% (range) 
increase in admissions seen at MSOA level. Admittedly the link between increased 
deaths and medical admissions may not be a direct relationship, however the very 
high granularity at small area, both in terms of initiation date and percentage change, 
shows how the full extent of each outbreak has been concealed. The extent of 
concealment will be even greater when using data aggregated at national level [6]. 

Something similar to an influenza or SARS outbreak can be discounted, since 
such outbreaks usually last between 8 to 12 weeks and therefore in a running 12 
month total chart do not create the 12 month long ramp indicative of the semi-
permanent step-increase as demonstrated in this study. The fact that the step-
increase endures for 12 months or more is illustrated by the line for Wigan 003 in Fig. 
3 where the increase is subsequently maintained from November 2012 through to 
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March 2013, i.e. it has endured at least 17 months. This rise followed by an eventual 
decline with timing differences between local areas is, what is known in disease 
epidemic terms, as a travelling wave with spatial hierarchies [46-47]. 

Analysis of the change in admissions for patients with different length of stay 
in hospital is suggestive of different phases of an infectious outbreak. First to die are 
those who are already extremely frail, deteriorate rapidly and die within 24 hours of 
admission to hospital (data not shown). One month later deaths rise in those with 6-
14 day stays and are probably frail but not excessively so, develop exacerbation of 
existing conditions and die after a moderate period of acute care. That deaths after a 
2-5 day stay increase in December is probably a reflection of a subset of the 
population who experience weakening after 8 to 9 months of exposure and acute 
illness with death is then triggered by the following winter. This concept was 
incorporated into the modelling work of Dushoff [48] where the acquisition of the first 
infection leads to immune weakening with higher likelihood of acquiring a second 
opportunistic infection after a particular time lag. Whatever the explanation, we are 
not dealing with a phenomenon that can be explained in simplistic terms of admission 
thresholds. 

A further key observation is the fact that emergency medical admissions are 
trending downward in the period prior to the proposed infectious outbreak which is 
contrary to the generally perceived role of the ageing population as the principle 
driver of ever increasing medical admissions. Such an upward and downward cycle 
has been demonstrated to be a part of these outbreaks, and indeed is a fundamental 
part of a cycle of surplus and deficit seen within the NHS in the UK and in the private 
health insurance industry in the USA over many years [26,31, see review 49]. 

Having established infectious-like spread at small area level within the larger 
LA, it is of interest to see if age and diagnosis play a role in these events. Analysis of 
deaths in England & Wales associated with the 2012 event, has already 
demonstrated single-year-of-age saw- tooth patterns reminiscent of what is called 
‘antigenic original sin , i.e. the consequences of the immune priming effects of repeat 
exposure to a series of different strains of the same agent [3]. In this respect Fig. 4 
presents an analysis of the effect of age upon the difference in admissions for twelve 
month periods before and after the event. 
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Fig. 4. Ratio of medical admissions in 2012/13 versus  
2011/12 by single-year-of-age  

 
Comparison of two twelve month periods is necessary to achieve statistically  

significant total admissions for each single year of age 
 
As can be seen, the characteristic saw-tooth patterns are evident for medical 

admissions in Wigan as have been observed for deaths in England & Wales during 
the 2012 event [3] and for medical admissions in North East Essex during the 2008 
event [43]. The implication is that the infectious events are due to different strains of 
the same agent, and that an immune response is involved. A further clue to immune 
involvement is given in Table 3 where a time cascade in diagnoses appears to be 
associated with the infectious-like event. 

The possibility of a disease cascade following these outbreaks has already 
been suggested from a study of increased GP referrals associated with the 2008 
outbreak and of outpatient attendance for specific dermatological conditions [32, 34, 
36-37]. Another study also suggests that the 2012 event led to a shift in outpatient 
case-mix toward immune sensitive conditions [50] while admissions for the more 
aggressive forms of tuberculosis appear to lag some three years behind these 
outbreaks [51]. Based on a match with the diagnoses which increase during these 
outbreaks and are associated with increased death, the herpes virus cytomegalovirus 
(CMV) has been suggested as a possible causative agent [4, 7-9, 40-42]. This virus 
possesses a formidable array of immune evasive and modulating strategies which 
are implicated in hospitalization and death [40-42, 52-53]. In the USA a set of CMV-
sensitive cancers appear to show a cycle of incidence induced by these outbreaks 
[54]. 
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Table 3. Initiation date and percent increase in admissions for diagnoses 

associated with the infectious-like event 

ICD Description Initiation Increase 
K92 Other diseases of digestive system Jan-11 39% 
834 Viral infection of unspecified site Jan-11 115% 
I21 Acute myocardial infarction Jul-11 68% 
K80 Cholelithiasis Sep-11 22% 
O23 Genitourinary infections in pregnancy Sep-11 50% 
K59 Other functional intestinal disorders Nov-11 42% 
T81 Complications of procedures NEC Feb-12 24% 
J18 Pneumonia organism unspecified Mar-12 41% 
L03 Cellulitis Mar-12 23% 
O26 Pregnancy related conditions Apr-12 12% 
J45 Asthma Apr-12 14% 
R06 Abnormalities of breathing Apr-12 16% 
S01 Open wound of head Apr-12 14% 
O68 Labor complicated by fetal stress May-12 19% 
R10 Abdominal and pelvic pain Jun-12 30% 

 
Analysis at the level of a single diagnosis is generally hampered by small numbers. 

Further studies on the possibility of disease cascades will need to cluster MSOA with the 
same initiation point to amplify the exact nature of the cascade 

 
 
With respect to the issue of CMV, Table 3 is illuminating, since it 

encompasses a range of conditions known to be CMV sensitive [40-42, 53]. The 
disease cascade is initiated with admissions for an unknown virus and/or non-specific 
gastrointestinal problems around January of 2011 and CMV-mediated vomiting, 
diarrhea, enteritis, colitis and inflammatory bowel disease is well recognized [53, 55-
57] as is the role of CMV in cardiovascular disease [58-59] and fatal myocarditis [60]. 
The cluster of respiratory conditions around March/April 2012 is also consistent with 
the lung as a major source of CMV infection [9, 61] as is the role of CMV in allergic 
asthma [62]. The issues relating to pregnancy are likewise expected given a cycle in 
the gender ratio at birth which appears to accompany these outbreaks [39] and the 
well-recognized role of CMV in infection and complications during pregnancy [63-64]. 
The female genito-urinary tract is a well-known locus for CMV infection [64-65]. Such 
a progression of different diseases could be indicative of sites of direct infection 
and/or hastening of particular conditions via immune mediated effects against 
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inflammation and autoimmunity [40-42]. An increase in admissions for ‘open wound 
of head (ICD S01) is indicative of a by-stander condition. This diagnosis is part of a 
wider cluster of upper torso injuries and fractures (unpublished), suggestive of 
increased falls among the elderly due either to the clumsiness associated with a 
generally higher level of illness during an infectious outbreak, or to giddiness which 
would link to the neurological aspects of CMV infection [8,40-42,53]. The apparent 
time cascade in conditions presented here is similar to those seen in North East 
Essex after the previous 2008 outbreak [43]. While the direct link with CMV awaits 
confirming studies, it would appear that a disease cascade could be a characteristic 
feature of these outbreaks.  

More detailed analysis of cause of death has not been conducted in this study 
simply because the numbers are too small for statistically meaningful conclusions. 
However, several recent studies have been conducted on the increase in deaths 
during 2012 for the whole of England and Wales. Notable increases in death for 
those suffering from neurodegenerative diseases (mainly dementia, Alzheimer s and 
Parkinson s) and for respiratory conditions [8-9] have been characterized. A paper 
investigating increased digestive system deaths is currently in preparation. In all 
cases the conditions/diagnoses associated with increased death appear to be 
sensitive to CMV-mediated exacerbation. 

This study raises important questions regarding the hidden assumptions 
behind age standardization of admission rates and hospital mortality rates. Almost all 
age standardization used in health care employs five year age bands, and it is 
assumed that there is no hidden spatiotemporal spread of an agent capable of 
influencing medical admissions and deaths to the extent demonstrated here. The 
author has noted that particular hospitals in England were temporarily flagged as 
showing ‘high death rates for pneumonia during the 2012 event. It has been 
suggested that the unique spatiotemporal pattern of spread for this outbreak arises 
from some form of respiratory phase which enables the very rapid local spread seen 
in the step-like increases [9,43]. Since pneumonia is one of the most common 
causes of in-hospital death, the highly granular nature of the spread across the UK 
combined with the single-year-of-age saw-tooth nature of the increase will invalidate 
the assumptions lying behind age standardization of hospital mortality and the 
seemingly sporadic flagging of hospitals will result, especially for pneumonia. Indeed 
it was such sporadic flagging of apparent excess mortality at this hospital, which has 
an otherwise exemplary record, along with the accompanying increase in medical 
bed occupancy which gave the impetus for this study. Given the link between 
marginal changes in death and medical admissions seen in Fig. 2 and demonstrated 
elsewhere [33,66], this work also raises questions regarding the hidden assumptions 
contained in the NHS (England) funding formula [67]. 
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As with any study there are several limitations worthy of comment. The use of 
a running 12 month sum is adequate for the detection of a step-like change in 
admissions and deaths, however, future studies will need to employ a range of 
alternative methods to further characterize the spread of this agent and strip out any 
simultaneous contribution from temperature changes and/or other infectious 
outbreaks which may overlap with the 12 to 18 month period in which admissions 
and deaths remain high. At the present CMV is not a notifiable infection and detailed 
studies will be required to determine, if and how, this agent is involved. If a new strain 
is implicated then both genetic and viral surface glycoprotein changes could be 
implicated, and this will necessitate appropriate methods over and above the usual 
measurement of anti-CMV IgG and IgM levels in blood. 

It is probably apposite to ask why it has taken so long to recognize the 
existence of these infectious-like outbreaks. Unusual events such as these are not 
new. In 1969 the Western Infirmary in Glasgow reported a 27% increase in medical 
admissions in the six months August 1969 to January 1970 compared to the same 
period a year earlier [68]. A similar large increase also seems to have occurred in 
Scotland in late 1984 or early 1985 [69]. In the financial year 1993/94 emergency 
admissions across England had increased by 7 to 13% compared to 1992/93 [70-71]. 
At the Aintree hospital in Liverpool there was a 37% increase in medical admissions 
with an unexpected large increase in the 15 to 44 age group, while in nearby 
Manchester admissions to one mental health hospital increased by >30% [70]. 
Parallel increases in medical and mental health admissions were replicated across 
the whole of England, and medical admissions at the Royal Berkshire Hospital 
increased unexpectedly by 13% commencing in the middle of March 1993 [72] as did 
the number of occupied medical beds [73]. Events such as these are usually 
dismissed as having little relevance to present day changes and pressures in the 
NHS. Unfortunately in the absence of the knowledge of infectious-like spread, a host 
of studies into these events assumed that the ‘problem was due to a mix of social 
change and the inability of health service organizations to manage demand [74-77]. 
While such factors are important in the correct context, they do not lead to large step-
like increases in emergency admission, however, such thinking had become so 
entrenched, that all rises in emergency admission are interpreted from that 
framework. 

Hence the report by the Nuffield Trust suggested that increases in emergency 
admissions between 2004/05 and 2008/09 were largely due to a reduction in 
admission thresholds [10]. However, this (unproved) assumption contradicted the 
conclusions from two earlier studies. In the first, research in the USA had 
demonstrated that acute admission thresholds are maintained despite considerable 
fluctuation in demand [78], while in the second it was suggested that emergency 
medical admissions only ever rose in sudden spurts [19-20], as per the reports cited 
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above [68-71]. Indeed the data presented in the Nuffield Trust report shows evidence 
for one such spurt of growth at the end of the study period although the significance 
of this seemed to have been overlooked, but was noted by others [79]. Given the 
evidence presented in this study, it would seem that preconceived notions may need 
to be re-evaluated. 

These are initial studies conducted in an attempt to explain an otherwise 
poorly understood phenomena. The results need to be confirmed over wider 
geographies, and a continuous study over the period 2000 to present would be useful 
to identify both the 2003, 2008 and 2012 events. Given that it is far easier to 
demonstrate statistical significance in MSOA with >300 admissions per annum, the 
aggregation of MSOA with a common initiation date will assist in such studies 
although this criteria is more readily met in more densely populated urban areas. 
Such aggregation will further facilitate analysis of cause of death and possible time 
cascades in both admission and death. It has also been suggested that an outbreak 
of this agent earlier in the year acts to potentiate the effect of seasonal influenza 
during the following winter [17-18, 43]. This preliminary study will hopefully stimulate 
further research. 

 
4. CONCLUSION 
 
Evidence has been presented to show unique spatial behavior within Wigan 

leading to increased emergency admissions at the time that deaths were observed to 
increase at a local and national level. Acute admission threshold changes can be 
categorically ruled out as the cause. The cause of the increase shows small area 
spread, and the characteristic saw-tooth pattern of change in admissions with age is 
suggestive of antigenic original sin. At the very least, emergency admissions are 
defying all known models relating to supposed demographic change. The unusual 
trends seen at larger geographies such as primary care organizations, acute 
hospitals, regions, state and whole country, are the composite of the small area 
spatiotemporal trends. Infectious spread of an unrecognized agent is a likely cause 
and requires further urgent investigation. The ubiquitous herpes virus, 
cytomegalovirus, could be involved but this requires further study. 

 
CONSENT AND ETHICAL APPROVAL 
 
Patient consent was not required. Ethical approval was not required. No 

patient identifiable data was used in this study. 
 
 
 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

256

ACKNOWLEDGEMENT 
 
The contribution of the BJMMR reviewers is acknowledged with gratitude. 

Permission to use the data by the Wrightington, Wigan & Leigh NHS Foundation 
Trust is gratefully acknowledged. The opinions expressed in this paper are 
exclusively those of the author and may not reflect those of the Wrightington, Wigan 
& Leigh NHS Foundation Trust. 

 
COMPETING INTERESTS 
 
Author has declared that no competing interests exist. 
 

REFERENCES 
 
1. Jones R. Analysing excess winter mortality: 2012/13. Brit J Healthcare 

Manage 2013; 19(12):601-5. 
2. Jones R. An unexplained increase in deaths during 2012. Brit J Healthcare 

Manage 2013; 19(5):248-53. 
3. Jones R. Unexpected single-year-of-age changes in the elderly mortality 

rate in 2012 in England and Wales. Brit J Med Medical Res 2014;4(16):3196-207. 
4. Jones R. Diagnoses, deaths and infectious outbreaks. Brit J Healthcare 

Manage 2012; 18(10):539-48. 
5. Jones R. A recurring series of infectious-like events leading to excess 

deaths, emergency department attendances and medical admissions in Scotland. 
Biomedicine International 2013; 4(2):72-86. 

6. Jones R. A previously uncharacterized infectious-like event leading to 
spatial spread of deaths across England and Wales: Characteristics of the most 
recent event and a time series for past events. OA Medicine; 2014. submitted. 

7. Jones R. Increased deaths in 2012: Which conditions? Brit J. Healthcare 
Manage 2014;20(1):45-7. 

8. Jones R, Goldeck D. Unexpected and unexplained increase in death due to 
neurological disorders in 2012 in England and Wales: Is cytomegalovirus implicated? 
Medical Hypotheses. 2014;83(1):25-31. dx.DOI.org/10.1016/j.mehy.2014.04.016. 

9. Jones R. An unexplained and large increase in respiratory deaths in 
England and Wales during 2012 by a presumed infectious agent: Is cytomegalovirus 
involved? Brit J Med Medical Res; 2014. (In revision). 

10. Blunt I, Bardsley M, Dixon J. Trends in emergency admissions in England. 
Nuffield Trust, London; 2010. Available: http://www.nuffieldtrust.org.uk/publications/ 
trends-emergency-admissions- england-2004-2009. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

257

11. Jones R. Zero day stay emergency admissions in the Thames Valley. 
Healthcare Analysis & Forecasting, Camberley, UK: 2006. Available:http:// 
www.hcaf.biz/Forecasting%20Demand/benchmark_zerodaystay_emergency_admissi
ons.pdf. 

12. Jones R. Emergency assessment tariff: Lessons learned. Brit J Healthcare 
Manage 2010; 16(12):574-83. 

13. Jones R. Impact of the A & E targets in England. Brit J Healthcare Manage 
2011; 17(1):16-22. 

14. Jones R. Costs of paediatric assessment. Brit J Healthcare Manage 2011; 
17(2):57-63.  

15. Jones R. High efficiency or unfair financial gain? Brit J Healthcare 
Manage. 2010; 16(12):585-6. 

16. Jones R. Is the short stay emergency tariff a valid currency? Brit J 
Healthcare Manage. 2011;17(10):496-7. 

17. Jones R. Is an unidentified infectious disease behind the increase in 
medical emergency admissions in the United Kingdom? Healthcare Analysis and 
Forecasting, Camberley, UK; 2009. Available: http://www.hcaf.biz/2010/ 
Infectious_outbreak.pdf. 

18. Jones R. Additional studies on the three to six year pattern in medical 
emergency admissions. Healthcare Analysis and Forecasting, Camberley, UK; 2009. 
Available: http://www.hcaf.biz/Recent/Additional_Studies.pdf. 

19. Jones R. Trends in emergency admissions. Brit J Healthcare Manage. 
2009; 15(4):188-96. 

20. Jones R. Cycles in emergency admissions. Brit J Healthcare Manage. 
2009; 15(5):239-46. 

21. Jones R. Emergency admissions and hospital beds. Brit J Healthcare 
Manage. 2009; 15(6):289-96. 

22. Jones R. Emergency admissions and financial risk. Brit J Healthcare 
Manage. 2009; 15(7):344-50. 

23. Jones R. Unexpected, periodic and permanent increase in medical 
inpatient care: man-made or new disease. Medical Hypotheses. 2010;74:978-83. 

24. Jones R. Can time-related patterns in diagnosis for hospital admission 
help identify common root causes for disease expression? Medical Hypotheses. 
2010;75:148-54. 

25. Jones R. The case for recurring outbreaks of a new type of infectious 
disease across all parts of the United Kingdom. Medical Hypotheses. 2010; 75(5): 
452-7. 

26. Jones R. Nature of health care costs and financial risk in commissioning. 
Brit J Healthcare Manage. 2010; 16(9):424-30. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

258

27. Jones R. Forecasting emergency department attendances. Brit J 
Healthcare Manage. 2010; 16(10):495-6. 

28. Jones R. Gender ratio and hospital admissions. Brit J Healthcare Manage. 
2010; 16(11):541. 

29. Jones R. Cycles in gender-related costs for long-term conditions. Brit J 
Healthcare Manage. 2011; 17(3):124-5. 

30. Jones R. Bed occupancy – the impact on hospital planning. Brit J 
Healthcare Manage. 2011; 17(7):307-13. 

31. Jones R. Time to re-evaluate financial risk in GP commissioning. Brit J 
Healthcare Manage. 2012; 18(1):39-48. 

32. Jones R. Are there cycles in outpatient costs. Brit J Healthcare Manage. 
2012; 18(5):276-7. 

33. Jones R. End of life care and volatility in costs. Brit J Healthcare Manage. 
2012; 18(7):374-81. 

34. Jones R. Increasing GP referrals: collective jump or infectious push? Brit J 
Healthcare Manage. 2012; 18(9):487-95. 

35. Jones R. Age-related changes in A & E attendance. Brit J Healthcare 
Manage. 2012; 18(9):502-3. 

36. Jones R. GP referral to dermatology: Which conditions? Brit J Healthcare 
Manage. 2012; 18(11):594-6. 

37. Jones R. Trends in outpatient follow-up rates, England 1987/88 to 
2010/11. Brit J Healthcare Manage. 2012; 18(12):647-55. 

38. Jones R. What is happening in unscheduled care? J Paramedic Pract. 
2014; 5(2):60-2. 

39. Jones R. Do recurring outbreaks of a type of infectious immune 
impairment trigger cyclic changes in the gender ratio at birth? Biomedicine 
International. 2013; 4(1):26-39. 

40. Jones R. Could cytomegalovirus be causing widespread outbreaks of 
chronic poor health. In: Shoja M, Agutter P, Tubbs R, et al. (eds). Hypotheses in 
Clinical Medicine. New York: Nova Science Publishers Inc. 2013;37-79. 
Available: http://www.hcaf.biz/2013/CMV_Read.pdf. 

41. Jones R. Outbreaks of a subtle condition leading to hospitalization and 
death. Epidemiology: Open Access. 2013;3(4):137. 
Available: http://dx.doi.org/10.4172/2161-1165.1000137. 

42. Jones R. Roles for cytomegalovirus in infection, inflammation and 
autoimmunity. In: Rose N., Shoenfeld Y., Agmon Levin N., (eds). Infection and 
Autoimmunity, 2nd edition. Amsterdam, Elsevier; 2014. In press. 

43. Jones R. Infectious-like spread of an agent leading to increased 
medical hospital admission in the North East Essex area of the East of England. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

259

Biomedicine International 2014; 5(1): In press. Available: http://www.bmijournal.org/ 
index.php/bmi 

44. Eubank S., Guclu H., Kumar A., Marthe M., et al. Modelling disease 
outbreaks in realistic urban social networks. Nature. 2004; 429(6988):180-4. 

45. Hollingsworth T., Ferguson N., Anderson R. Frequent travellers and rate of 
spread of epidemics. Emerg Infect Dis. 2007;13(9):1288-94. 

46. Grenfell B., Bjornstad O., Kappey J. Travelling waves and spatial 
hierarchies in measles epidemics. Nature. 2001;414:716-23. 

47. Viboud C., Bjornstad O., Smith D., Simonsen S., Miller M., Grenfell B. 
Synchrony, waves and spatial hierarchies in the spread of influenza. Science. 2006; 
312(5772):447-51. 

48. Dushoff J. Incorporting immunological ideas in epidemiological models. J 
Theor Biol. 1996;180(3):181-7. 

49. Jones R. Could widespread outbreaks of an infection targeting immune 
function be causing unprecedented growth in medical admission and costs in the 
UK? OA Medicine; 2014. In press. 

50. Jones R. Unexpected changes in outpatient first attendance. Brit J 
Healthcare Manage 2014;20(3):142-3. 

51. Jones R. Forecasting conundrum: a disease time cascade. Brit J 
Healthcare Manage 2014;20(2):90-1. 

52. Solana R, Tarazona R, Aiello A, Akbar A, Appay V, et al. CMV and 
immunoscenescence: from basics to clinics. Immunity & Ageing. 2012;9:23. 

53. Rafailidis P., Mourtzoukou E., Varbobitis I., Falagas M. Severe 
cytomegalovirus infection in apparently immunocompetent patients: A systematic 
review. Virology Journal. 2008;5:47. 

54. Jones R. Cancer care and volatility in commissioning. Brit J Healthcare 
Manage. 2013; 18(6):315-24. 

55. Nakase H., Matsumura K., Yoshino T., Chiba T. Systematic review: 
Cytomegalovirus infection in inflammatory bowel disease. J Gastroenterol. 2008; 
43:735-40. 

56. Morunglav M., Theate I., Bertin G., Hantson P. CMV enteritis causing 
massive intestinal haemorrhage in an elderly patient. Case Reports in Medicine; 
2010. DOI 10.1155/2010/385795. 

57. Lin Y-H, Yeh C-J, Chen Y-J, Chang M-C, Su I-H, Cheng H-T. Recurrent 
cytomegalovirus colitis with megacolon in an immunocompetent elderly man. J Med 
Virol. 2010; 82(4):638-41. 

58. Caposio P., Orloff S., Strebbio D. The role of cytomegalovirus in 
angiogenesis. Virus Research. 2012; 157(2):204-11. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

260

59. Sawa G., Pachnio A., Kaul B., Morgan K., Huppert F., et al. 
Cytomegalovirus infection is associated with increased mortality in the older 
population. Aging Cell 2013; 12:381-7. 

60. Kyto V., Vuorinen T., Saukko P., Lautenschlager I., Lignitz E., et al. 
Cytomegalovirus infection of the heart is common in patients with fatal myocarditis. 
Clin Infect Dis. 2005; 40(5):683-8. 

61. Balthesen M., Messerle M., Reddehase M. Lungs are a major organ site of 
cytomegalovirus latency and recurrence. J Virol. 1993;67(9):5360-9. 

62. Bratke K., Krieghoff L., Kuepper M., Luttmann W., Virchow J. CD8+ T cell 
activation and differentiation in allergic asthma and the impact of cytomegalovirus 
serological status. Clin Exp Immunol. 2007;149(2):311-6. 

63. Griffiths P. Burden of disease associated with human cytomegalovirus and 
prospects for elimination by universal immunisation. Lancet Infect Dis. 2012; 12:790-
8. 

64. Hyde T., Schmid D., Cannon M. Cytomegalovirus seroconversion rates 
and risk factors: implications for congenital CMV. Rev Med Virol. 2010;20:311-26. 

65. Cannon M., Hyde T., Schmid D. Review of cytomegalovirus shedding in 
bodily fluids and relevance to congenital cytomegalovirus infection. Rev Med Virol. 
2011; 21:240-55. 

66. Jones R. Does hospital bed demand depend more on death than 
demography? Brit J Healthcare Manage. 2011; 17(5):190-7. 

67. Jones R. A fundamental flaw in person-based funding. Brit J Healthcare 
Manage. 2013; 19(1):32-8. 

68. Patel A. Modes of admission to hospital: A survey of emergency 
admissions to a general medical unit. BMJ. 1971; 30:281-3. 

69. Capewell S. The continuing rise in emergency admissions. BMJ. 1996; 
312:991-2. 

70. Court C. Rising emergency admissions disrupt NHS. BMJ. 1994;309:1322 
71. Hobbs R. Rising emergency admissions. BMJ. 1995;301(6974):207-8. 
72. Jones R. Emergency Admissions in the United Kingdom: Trend Upward or 

Fundamental Shift? Healthcare Analysis & Forecasting, Camberley; 1996. Available 
from: http://www.hcaf.biz/Recent/Trend%20or%20step.pdf. 

73. Jones R. Emergency admissions: Admissions of difficulty. Health Service 
Journal. 1997; 107(5546):28-31. 

74. Kendrick S. Emergency admissions: What is driving the increase? Health 
Serv J. 1995; 105(5451):26-8. 

75. Parker G., Shepperdson B., Phelps K., Jagger C., Potter J. Emergency 
referral of elderly people to acute hospital care: A pilot study to examine the roles of 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

261

clinical and non-clinical factors. University of Leicester: Nuffield Community Care 
Studies Unit; 1997. 

76. Hilder P., Hagan J., Bidwell S., Kirk R. The rise in acute medical 
admissions. Aust NZ J Med. 2000; 30(2):252-60. 

77. Kendrick S., Conway M. Demographic and social change: Implications for 
use of acute care services by older people. Eur J Population. 2006;22(2):281-307. 

78. Sharma R., Stano M., Gehring R. Short-term fluctuations in hospital 
demand: implications for admission, discharge and discriminatory behaviour. RAND 
Journal of Economics. 2008; 39(2):586-606. 

79. Gillam S. Rising hospital admissions. BMJ. 2010; 340(7741):275-2765.  
 

 
 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

262

Emil Kupek1*, Maria Alice Altenburg de Assis2, Filipe Ferreira Costa3, 
Danielle Biazzi Leal3, Raquel Engel2 and Wolney Lisboa Conde4, 

 
1Department of Public Health, Federal University of Santa Catarina,  

Lima, Trindade, Florianopolis-SC, Brazil, 
2Department of Nutrition, Federal University of Santa Catarina, Florianopolis-SC, Brazil, 

3Department of Physical Education, Federal University of Santa Catarina, Florianopolis-SC, Brazil, 
4Department of Nutrition, School of Public Health, University of Sao Paulo,  

Av. Dr. Arnaldo, Sao Paulo, Brazil 

 
 
 

Differential Impact of Parental BMI and Diet on 
Overweight and Obesity in Young School Children in 

Southern Brazil 
 
 
1. INTRODUCTION 
 
A rising number of publications have dealt with the determinants of excess 

weight in young schoolchildren, mostly focusing on specific eating behaviors or body 
mass index (BMI) of schoolchildren and their socio-demographic and family 
economic characteristics [1-3]. However, quantifying the effect of both eating 
behavior and parents BMI on schoolchildren nutritional status in the presence of 
contextual variables has rarely been attempted. The objective of this paper is to help 
filling in this gap by disentangling these effects using a methodological approach 
well established in epidemiology of chronic diseases but still rare in nutritional 
epidemiology. Furthermore, we focus on young (7-10 years) schoolchildren to target 
the age when they are more amenable to acquire healthy eating habits than later in 
adolescence and adulthood. 

Nutritional status is defined as a 4-level variable (thinness, normal, overweight 
non-obese and obesity) [4], frequently focused on the last three levels, but is often 
analyzed as a 2-level variable to allow logistic regression with excess weight as 
binary outcome. However, determinants of overweight (non-obese) and obesity may 
not be the same as the former may represent greater influence of modifiable eating 
behavior factors versus obesity where genetic factors exert greater influence. 

Among determinants of excess weight, parental BMI has been firmly 
established as a proxy for genetic factors and also as a risk marker for parental 
lifestyle [3,5,6]. It has been argued that maternal BMI may exert stronger influence 
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on offspring BMI than paternal because mothers make more decisions on buying 
and preparing food, thus affecting directly their children diet [7]. Moreover, these 
decisions are also affected by family socioeconomic status (SES) and composition, 
as well as parents demographic characteristics and culture [8]. It is essential to 
better understand the complex relationship between key factors influencing child 
eating behavior in order to develop effective family based interventions to improve 
child nutritional health [5,8]. 

Much of the work in nutritional epidemiology has been dedicated to 
screening for risk markers of excess weight. From this perspective, semi-
quantitative food frequency questionnaires have great appeal, especially for young 
schoolchildren, given the difficulties in reporting quantities of the food consumed 
accurately at this age [9,10]. Previous experience with a pictorial food frequency 
questionnaire has shown its suitability and validity for Brazilian children [11-13]. As a 
continuation of this work, this paper analyses which food groups are associated with 
nutritional status of young (7 to 10 years) schoolchildren and how are these effects 
modified by adding parents BMI, education and economic status, as well as a 
measure of children physical activity, in the city of Florianopolis, southern Brazil. 
We hypothesize that determinants of overweight and obesity differ and are 
gender-specific in this population. 

 
2. METHODOLOGY 
 
The target population of this cross-sectional study were 26.269 

schoolchildren aged 7-10 years in the southern Brazilian city of Florian6polis in the 
year 2007. The city is the capital of the Santa Catarina state with over 400,000 
inhabitants and life expectancy of almost 77 years at the time of the study. The 
children were distributed over 121 elementary schools (81 public and 40 private 
schools). A two-stage probabilistic cluster sampling design with stratification by 
geographic region (city centre versus periphery) and the type of schools (public 
versus private) was used. In the first stage, the schools were stratified into four strata 
resulting from crossing the region with type of school. Within each stratum, the 
schools were given a unique numeric code to which a random number was added 
(generated by computer). Subsequently, the schools were randomly selected with 
equal probability. In the second stage, the children from each of the selected 
schools were also randomly chosen with equal probability. The targeted sample 
size was estimated at 1,100 children, assuming the 22.1% overweight prevalence 
from previous studies and, 4% margin of error of the point estimates and design 
effect of the size of two to take into account stratification and cluster effects. Adding 
a 10% expected non-response rate, the target sample size increased to 1,210 
children. Inverse probability weights of selecting a schoolchild took into account the 
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population density of schoolchildren in the stratified sample design and were applied 
in all statistical analysis. More details on sampling and questionnaires can be found 
in other publication [15]. 

 
2.1 Data Collection 
 
The information gathered in this study included anthropometric data and two 

questionnaires: one for children (a paper-and-pencil validated questionnaire used to 
assess the food consumption and physical activity of schoolchildren aged 7 to 10 
years on the previous day) and another one for their parents (parents 
anthropometric and socio-demographic characteristics). 

The frequency of consuming foods and beverages was evaluated by the 
Previous Day Food Questionnaire version 3 (PDFQ-3) [14]. It is an illustrated 
questionnaire based on a single day recall procedure with six daily eating occasions 
ordered chronologically (breakfast, mid- morning snack, lunch, afternoon snack, 
dinner and evening snack). Each eating occasion is illustrated with 21 selected foods 
or food groups (beans, rice, milk, coffee with milk, chocolate milk, cheese, yoghurt, 
beef or poultry, pasta, bread or crackers, French fries, pizza or hamburger, leafy 
vegetables, cooked vegetables, vegetable soup, fruits, sweets, chips, fish/sea foods, 
soft drinks and fruit juices), including those presented in the school menus. All days 
of the week were covered except Friday and Saturday. In the validation based on 
direct observation of school meals, mean values for sensitivity and specificity of 
PDFQ-3 were 70.5% and 87.1%, respectively, for 12 food items in three combined 
school meals [14]. 

The foods and beverages were categorized in nine groups on the basis of 
nutrient content in order to assess the intake of healthy foods such as milk and dairy 
products (milk, coffee with milk, chocolate milk, cheese, yoghurt), cereals (bread or 
crackers, rice, pasta), beans, meat (beef or poultry, fish and seas foods), fruits, 
vegetables (leafy vegetables, cooked vegetables, vegetable soup), as well as for 
the unhealthy foods such as salty snacks (French fries, pizza, hamburger 
sandwich, chips), sweets (lollypops, ice cream, cakes, biscuits) and soft drinks. For 
each food, food group and beverage, the daily frequency was calculated by 
summing over six daily eating events. 

In the physical activity section of the questionnaire [15] children were asked 
to report how they commuted to school (on foot, by bicycle, motorcycle, car or bus) 
and their physical activities (walking/running, playing with a dog, cycling, swimming, 
playing ball games, jumping rope, athletics, climbing stairs, roller skating/blading, 
dancing and helping with household chores) displayed in three categories of 
intensity (low, moderate or intense). The weights of one, three and nine were 
assigned to these categories to obtain an overall physical activity score, so that it 
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ranged from 0 to 99. This scoring method had been validated with Brazilian 
children in other studies [16]. The validation of the physical activity section of the 
questionnaire using comparisons between the scores generated by the instrument 
and the number of step counts obtained by pedometers showed mean values for 
sensitivity and specificity of 78% and 56%, respectively [16]. 

An English version of the children questionnaire is available at http:// 
comportamentoalimentar.paginas.ufsc.br/files/2012/05/ QuafdaQuada_ingles.pdf. 

Anthropometry was performed in each school by two trained physical 
education teachers. Measurements of the weight and height of participants were 
taken, following the standard techniques recommended by Lohman et al. [17]. 
Weight was measured with a digital-solar 180kg scale (Marte®, model PP) and 
height was measured using a metric tape fixed to a wall without a baseboard. The 
subjects were classified as thin, overweight (non-obese) and obese according to the 
growth references for 5- to 19-years-olds from the World Health Organization [18]. 

Parental BMI was calculated from weight and height data informed by 
parents. Family monthly income and educational level were also informed by 
parents. In the regression analyses, parental BMI was fitted as continuous variable, 
whereas family monthly income was categorized into quintiles and education into five 
levels. 

Parental consent was obtained for the data collection and approved by the 
Ethics Committee of the Federal University of Santa Catarina (protocols 037/02 and 
028/06). 

 
2.2 Statistical Analysis 
 
Multinomial regression analysis was used with children nutritional status 

(normal weight, overweight non-obese, obese) as dependent variable and normal 
weight children being the reference group. Independent variables were grouped 
according to three thematic blocks (M1=frequency of food consumption, 
M2=M1+physical activity and parents BMI, M3=M2+family income and mother's 
education level) and fitted in sequential regression models (M1, M2, M3). The 
change in regression estimates due to adding new thematic blocks allows an 
evaluation of their impact on the associations between food consumption and 
nutritional status. All analyses were stratified by sex and age-adjusted. Negative 
binomial regression was used to check for conditional mean over-dispersion in fully 
adjusted multivariate models. Stata software version 12.0 with complex survey 
parameters was used for all data analysis (Stata Corp LP, College Station, TX, USA). 

 
3. RESULTS 
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The sample characteristics (Table 1) were balanced by age, family monthly 
income, mothers· education level and nutritional status of parents and 
schoolchildren with slightly higher representation of boys than girls in public schools 
(P=.034) and with boys reporting more physical activities than girls (P=.002). A 
significantly higher obesity prevalence was observed among boys (15.4%) compared 
to girls (7.6%). 

 
Table 1. Characteristics of the study population, by sex (N=1232) 

 
 Girls (N=628) Boys (n=604) P value* 
Age (years) N  %  N  % .852 

7-7.9 143  20.0  146  24.7  

8-8.9 145  22.9  131  23.7  

9-9.9 169  29.4  169  27.1  

10-10.9 171  27.7  158  24.5  

Type of school        .034 

Public 491  66.7  459  60.5  

Private 137  33.3  145  39.5  

Physical activity score tertiles        <.001 

Lowest 272  43.3  150  24.8  

Middle 200  31.8  195  32.3  

Highest 143  22.8  247  40.9  

No information 13  2.1  12  2.0  

Children s nutritional status2        <.001 

Thinness 4  0.6  2  0.3  

Normal weight 436  69.4  374  61.9  

Overweight without obesity 140  22.3  135  22.3  

Obese                                   48     7.6       93    15.4 

Family monthly income (R$)1        .082 

100-500 74  11.8  55  9.1  

501-1000 172  27.4  173  28.6  

1001-1500 100  15.9  89  14.7  

1501-2000 67  10.7  74  12.2  

2001-2500 29  4.6  15  2.5  

> 2500 103  16.4  92  15.2  

No information 83  13.2  106  17.5  

Mothers· education level (years of schooling)        .268 

0 8 131  20.9  142  23.5  

>8 478  76.1  437  72.3  

No information 19  3.0  25  4.1  

Parental nutritional status3         

Mother underweight 24  3.8  24  4.0 .838 
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1U$ = R$ 1.86 (September 2007 exchange rate).  
Median household income in Brazil was R$ 433 (U$ 233).  

2World Health Organization, 2007. 3World Health Organization, 1994. *For the hypothesis of 
no difference between boys and girls (chi-square) 

 
 
A significantly (P<.05) lower consumption of sweets and marginally significant 

(P<.10) higher consumption  of sodas was reported by obese in comparison to 
normal weight boys, whereas overweight boys reported significantly higher 
consumption of yogurt and lower consumption of milk in comparison to the reference 
group (Table 2). 

In comparison to normal weight girls, obese girls also reported a significantly 
lower consumption of sweets and a marginally significant higher consumption of 
sodas, as well as a lower consumption of fish, milk and coffee with milk (Table 2). 
Overweight girls reported significantly higher frequency of eating hamburger/pizza, 
fruit juice and green leafy vegetables, as well as a marginally significant lower 
frequency of eating cheese and meat. 

 
Table 2. Daily mean frequency of food consumption by sex and 

nutritional status of children 
 
 
Food groups 

Nutritional status1 
Boys (n=602) Girls (n=624) 
Normal 
(n=374) 

Overweight 
(n=135)

Obese 
(n=93)

Normal 
(n=436)

Overweigh
t (n=140) 

Obese 
(n=48)

Dry beans 0.96 0.87 0.75 0.72 0.70 0.62 

Rice 1.12 1.08 1.04 1.02 1.01 0.96 

Bread/crackers 1.54 1.37 1.36 1.42 1.36 1.55 

Chocolate milk 1.07 0.94 1.02 0.97 0.90 0.63 

Sodas 1.23 1.28 1.51* 1.21 1.07 1.77*

Sweets 0.93 0.81 0.64** 0.91 0.70 0.53**

Coffee with milk 0.48 0.52 0.41 0.57 0.50 0.31*

Yogurt 0.25 0.40* 0.23 0.38 0.28 0.59 

Mother normal weight 382  60.8  372  61.6  

Mother overweight without obesity 137  21.8  118  19.5  

Mother obese 50  8.0  56  9.3  

No information 35  5.57  34  5.63  

Father underweight 5  0.8  8  1.3 .891 

Father normal weight 240  38.2  238  39.4  

Father overweight without obesity 206  32.8  193  31.9  

Father obese 63  10.0  57  9.4  

No information 114  18.1  108  17.9  
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Milk 0.29 0.20* 0.23 0.23 0.28 0.13*

Cheese 0.22 0.30 0.22 0.24 0.34* 0.23 

Chips 0.24 0.17 0.19 0.13 0.13 0.12 

French fries 0.28 0.21 0.18 0.26 0.19 0.19 

Hamburger/pizza 0.34 0.38 0.35 0.29 0.38** 0.46 

Fruits 0.80 0.71 0.87 0.84 1.07 0.95 

Pasta 0.67 0.61 0.79 0.61 0.52 0.70 

Fish/sea food 0.18 0.21 0.24 0.14 0.09 0.05*

Meat/poultry 1.09 0.97 1.02 0.86 0.98* 0.93 

Fruit juices 0.74 0.83 0.75 0.83 1.09** 0.56 

Leafy vegetables 0.24 0.19 0.25 0.23 0.34** 0.32 

Vegetable soup 0.18 0.13* 0.17 0.18 0.13 0.11 

Starchy vegetables 0.30 0.18 0.17 0.26 0.32 0.46*

 

1World Health Organization, 2007. *P<.10 compared to normal weight and assuming poisson 

distribution. **P<.05 compared to normal weight and assuming poisson distribution 

 
Yogurt consumption significantly increased the risk of overweight for boys 

(Table 3) compared to the normal weight boys when adjusted for the frequency of 
consumption of other food groups (M1). This effect was considerably enhanced 
after adjusting for parental BMI and family income and educational level (M2, M3). 
On the other hand, the frequency of consuming bread, milk and salty snacks was 
associated with overweight risk reduction of 45%, 37% and 29%, respectively, in 
comparison with the normal weight boys. However, only the frequency of milk 
consumption remained a significant risk-reducing effect after adjusting for parental 
BMI and other independent variables (M2 and M3). Reported frequency of 
consuming sweets was associated with marginally significant reduction in risk for 
overweight after introducing parental BMI in the models. 

 
Table 3. Multinomial multivariate regression for boys (n=602): risk ratios 

for overweight and obesity using normal weight risk as the reference for three 
sequentially incremented models 

 
Independent variables 

 
Overweight 

 
Obesity 

 
Maternal BMI Paternal BMI 

M1 
- 

M2

1.16** 

M3

1.18** 

M1 
- 

M2 

1.18** 

M3 

1.19** 
Dry beans 0.89 0.77 0.78 0.71 0.57** 0.54** 
Rice 1.05 1.17 1.35 1.04 1.24 1.29

Bread/crackers 0.55* 0.67 0.61 1.09 1.71 1.73 
Chocolate milk 0.90 0.85 0.89 0.98 0.82 0.84

Sodas 1.06 1.07 1.02 1.40** 1.33** 1.32** 
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Sweets 0.91 0.76* 0.77* 0.70** 0.63** 0.64** 
Coffee with milk 1.20 0.97 0.96 1.06 1.01 1.06

Yoghurt 1.68** 2.00** 2.19** 1.01 1.28 1.21 

Milk 0.63** 0.44** 0.42* 0.91 0.42* 0.52 
Cheese 1.27 1.43 1.47 0.98 0.98 0.94

Chips 0.71* 0.82 0.81 0.94 1.28 1.31 

French fries 0.93 0.98 1.01 0.69* 0.69 0.67 
Hamburger/pizza 1.02 1.05 1.02 0.82 1.10 1.13 

Fruits 0.87 0.78 0.79 1.13 1.24 1.22 

Pasta 0.93 0.93 1.01 1.15 1.33 1.33 

Fish/sea food 1.08 1.07 1.09 1.12 1.00 1.17

Meat/poultry 0.94 1.08 1.01 1.06 1.44* 1.45* 
Fruit juices 1.19 1.27 1.22 1.14 1.09 1.04 

Leafy vegetables 1.05 1.07 1.17 1.35 1.00 1.08 

Vegetable soup 0.78 0.83 0.84 0.98 1.17 1.20 

Starchy vegetables 0.76 0.82 0.70 0.70 0.46 0.45 

 
M1, adjusted for age; M2, M1+parental BMl+physical activity; M3, M2+family income and 

educational level. *P<.10 compared to normal weight and assuming Poisson distribution. **P<.05 
compared to normal weight and assuming poisson distribution 

 
 
Obesity risk for boys was significantly associated with the frequency of 

consuming sodas and meat even after adjusting for all other independent variables 
(Table 3). After introducing parental BMI as predictors, the frequency of beans and 
milk consumption became significant in reducing the obesity risk by over 43% and 
68%, respectively (M2). However, only the former remained significant after adding 
family income and educational level (M3). 

For girls (Table 4), the role of parental BMI was similar to that for the boys. 
However, the food groups associated with excess weight showed some marked 
differences in comparison to boys. The frequency of cheese and hamburger/pizza 
consumption significantly increased the overweight risk in all models but meat and 
fruit juice gained statistical significance only after adjusting for parental BMI and 
other independent variables. Obesity risk was significantly increased by the 
frequency of consuming sodas and yogurts in all models, whereas significant risk 
reduction associated with reported frequency of vegetable soup, milk and chocolate 
consumption was observed only after adjusting for parental BMI (M2) and remained 
so after adding family income and educational level (M3). 
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Table 4. Multinomial multivariate regression for girls (n=624): risk ratios 
for overweight and obesity using normal weight risk as the reference for three 

sequentially incremented models 
 

Independent variables Overweight Obesity 

 M1 M2 M3 M1 M2 M3
Dry beans 0.90 0.88 0.96 0.91 0.70 0.83

Rice 0.87 0.89 0.88 1.10 1.92* 1.67 
Bread/crackers 0.69 0.86 1.09 0.72 1.07 1.12

Chocolate milk 0.96 0.99 0.91 0.52* 0.43* 0.39* 
Sodas 0.98 1.07 1.08 1.44** 1.89** 2.01** 
Sweets 0.80 0.74 0.76 0.56** 0.71 0.72 
Coffee with milk 0.83 0.85 0.85 0.42 0.63 0.57

Yoghurt 0.64* 0.65 0.63 1.42* 2.41** 2.20** 
Milk 1.07 0.94 0.92 0.66 0.46** 0.57* 
Cheese 1.60** 1.60** 1.54* 0.97 0.62 0.44 
Chips 1.14 0.99 1.23 0.84 0.74 0.55 

French fries 0.77 0.75 0.83 0.73 0.81 1.03

Hamburger/pizza 1.46* 1.47** 1.44* 1.74 1.88** 2.11** 
Fruits 1.29 1.35 1.29 1.10 1.16 1.14 

Pasta 0.76 0.76 0.79 1.70 1.05 1.07 

Fish/sea food 0.71 0.58 0.73 0.41 0.32 0.22

Meat/poultry 1.31 1.54* 1.64** 1.11 1.06 1.29 

Fruit juices 1.15 1.22 1.27** 0.71 0.61 0.60 
Leafy vegetables 1.14 0.92 1.02 1.36 1.01 0.92

Vegetable soup 0.76 0.80 0.94 0.63 0.17** 0.11** 
Starchy vegetables 1.11 0.98 0.87 1.80 1.53 1.69 

 
M1, adjusted for age; M2, M1+parental BMl+physical activity; M3, M2+family income and 

educational level. *P<.10 compared to normal weight and assuming poisson distribution. **P<.05 
compared to normal weight and assuming poisson distribution 

 
The risk of obesity increases exponentially as a function of maternal BMI for 

both sexes but the increase gets steeper for boys than girls, leading to a growing 
gap between the two in the higher range of the observed BMI values (Fig. 1). For 
girls, the risk of overweight is approximately a linear function of maternal BMI across 
the whole range of observed values, whereas for boys it seems to level off after 
reaching the obesity range. 

No evidence was found for significant conditional mean over-dispersion in 
fully adjusted multivariate models. 
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4. DISCUSSION 
 
Our results reinforce the importance of parental BMI for offspring excess 

weight. Several large cohort studies clearly established the positive correlation 
between parents and child BMI both in school age and in adulthood. For example, 
the 1958 British cohort study found that strong correlations between parental and 
child BMI at the school age were maintained as children reached adulthood and 
that accounting for parental lifestyle did not significantly alter this result [6], 
reinforcing the evidence of strong heritable factors from earlier adoption studies 
[19,20]. Italian children with excess weight at the age of 7 years tend to maintain it in 
preadolescence [21]. However, there is less agreement on whether maternal BMI is 
a stronger predictor of child BMI and nutritional status compared to paternal BMI. 
We found that maternal BMI was a highly significant predictor of both overweight and 
obesity, whereas the impact of paternal BMI was weaker and significantly 
associated with increased risk of obesity but not overweight. Some studies from 
Japan [22], Hong Kong [23] and European countries [3, 7, 24, 25] go along this 
finding but other studies have shown similar BMI effect size between parents 
regarding their offspring BMI at school age [5,26-28]. It is worth noticing that the 
above studies all used BMI as either continuous or dichotomized variable (e.g. 
overweight/obese vs. normal weight), whereas our analysis distinguished 
between three major categories of child nutritional status as dependent variable in 
multinomial regression. 

 
 
Fig. 1. Probability of overweight and obesity for boys and girls aged 7-10 

years as a function of maternal BMI. Results from fully adjusted (M3) 
multinomial logit analysis 
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Furthermore, some studies have found evidence of gender assortment 
regarding the influence of parents BMI on child BMI whereby maternal BMI was 
more strongly associated with daughters than sons BMI in adulthood but not at 
school age [3]. Other recent studies [5,29] corroborate our results of no gender 
assortment. However, we found that maternal BMI showed differential impact on 
nutritional status regarding child gender, so that boys were increasingly more likely 
to be obese compared to girls, whereas girls were increasingly more likely to be 
overweight than boys, particularly after maternal BMI values passed the normal 
weight range (Fig. 1). An Italian study of 7-yrs-old also found that the influence of 
maternal BMI on child BMI gain accelerated for boys compared to girls during a 
3-year follow-up [21]. The shape of the curves describing the relationship between 
maternal and child BMI in a large sample of 6-7 years old [5] was similar to ours 
based on 7-10 years old, corroborating its exponential form in the high range of 
maternal BMI values. 

Steeper increase of the probability of overweight and especially obesity in the 
region of high maternal BMI values (Fig. 1) means higher dependency of child BMI 
on maternal BMI. Shared family characteristics include both genetic and 
environmental factors. Their multiplicative (rather than additive) effects are consistent 
with the exponential increase of the probability of child obesity as a function of high 
maternal BMI as observed in the present study. With the obesity prevalence of the 
boys more than twice that of the girls, we can speculate that obesogenic factors 
were more frequent and/or stronger for the former, thus resulting in a stronger 
multiplicative effect which would translate into a steeper rise of the obesity 
probability for  boys compared to girls. On the other hand, higher chances of 
overweight without obesity for girls compared to boys may be due to a lesser 
influence of genetic factors and stronger influence of environmental factors 
associated with higher range of maternal BMI values. Some authors argue that 
higher same-sex compared to different- sex association of parental and child BMI is 
suggestive of stronger environmental than genetic influences and show solid 
evidence from a longitudinal study to support it [30]. The same study also found an 
exponential increase of the risk of child obesity for the high values of parental BMI for 
both boys and girls. 

Although many risk factors for excess weight in schoolchildren make 
significant contributions to both overweight and obesity, some studies have found a 
differential impact of these factors. For example, a recent study with schoolchildren 
from Australia found that SES, age and gender were significant predictors of obesity 
but not of overweight [31]. In addition, differential effect of risk factors for excess 
weight on boys and girls in school age has been confirmed in a variety of studies. 
For example, in Greece, parental dietary habits and lifestyle affect adolescent boys 
and girls in a different way [32]; in Thailand, the risk of overweight preadolescent 
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children carrying over their nutritional status to adolescence was different for boys 
versus girls [33]. 

Present study finding of higher physical activities levels among boys 
corroborates a number of studies carried out in developed and developing countries 
[34-37]. Boys and girls differed in a number of aspects surrounding their preferences 
for sport and play activities. The fact that more boys than girls engage in activities 
such as football explain some of the gender difference in the daily amounts of 
physical activity 6. 

We found that different food groups were associated with the risk of 
overweight versus obesity and also that this effect was to some extent gender-
specific. This is in line with an Australian study where associations between 
indicators of family circumstance and child eating behavior differed for adolescent 
boys and girls [38]. 

We do not aim to provide explanation for all associations between food groups 
and nutritional status but rather to comment on some of these as risk markers which 
may be methodologically relevant. For example, lower frequency of sweets 
consumption reported by children with excess weight (Table 2) remained significant 
only for boys when adjusted for parental BMI (Table 3). These self-reports may 
reflect dietary restrictions adopted by excess weight children or a downward 
reporting bias, likely due to parental and social pressure to avoid sweets in order to 
reduce weight. A study of 5-10 year old in Portugal found that sugar-sweetened 
beverages were not associated with excess weight [39]. In Sweden and Estonia, 9-
15 year old children had their BMI negatively correlated with sweets consumption 
[40]. However, Gibson [41] reviews some methodological difficulties to the quality 
of data necessary to confirm such findings. The food questionnaire in the present 
study did not ask a specific question on child diet restriction motivated by weight 
loss, neither did it attempt to quantify the amounts of food consumed, so reporting 
higher frequency of consuming sweets does not necessarily mean this was part of 
an obesogenic dietary pattern. Among obese children, higher awareness of the 
sweets as a food to be avoided might have enhanced their memory and therefore the 
accuracy of reporting in comparison with the children without specific focus on these 
foods. Further research is needed to reach better understanding of the inverse 
association between reported frequency of eating sweets and obesity in this 
population. 

Although the relationship between SES and adiposity has been extensively 
researched in the past decades, the number of such studies reduces considerably 
when focusing on schoolchildren. Among the latter, a review from western developed 
countries found a mixture of positive and negative correlations across different 
subgroups and largely dependent on the definition of SES used [2]. Nevertheless, 
parental education stood out as negatively correlated with excess weight in % of 
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the studies analyzed. Another review focused on the relationship between SES and 
obesity but was not specific to school age [42]. It found a positive correlation in 
developed countries and inverse correlation in medium and low income countries 
with the results varying according to the type of SES indicator and sex (e.g. for 
women, education and occupation were negatively correlated with obesity in 
developed countries, whereas income and possession of durable goods were 
positively correlated with obesity in low income countries). In the Brazilian state of 
Santa Catarina where our study was conducted, higher family income and parental 
BMI were found to have positive correlation with excess weight in schoolchildren 
[43]. In a neighboring state, a longitudinal study found that excess weight was 
directly associated with socioeconomic status and maternal BMI among adolescents 
[44]. However, present analysis showed limited effect of family income and 
educational level on the associations between food groups and the risk of excess 
weight, possibly because the availability of these foods was also correlated with 
family SES indicators. 

There are several limitations of this study. First, this was a cross-sectional 
study covering the age when nutritional status is much more amenable to change 
than in adults, thus increasing the probability of misclassification error in the 
dependent variable. Second, the food questionnaire asked only the frequency of the 
foods consumed, not their quantity. Physical activity was measured for the purpose 
of ranking the individuals and was fitted in the regression models only as tertile 
levels, thus reducing its precision. The questionnaire is based on only one day 
report, so despite its applications across the working days of the week and one 
day of the week-end, it lacks the information of within-subject variability. In addition, 
self-reports are amenable to memory bias, such as downward bias for reporting food 
consumption related for overweight children [45-48]. The absence of a specific 
question on dietary restriction makes it difficult to discern habitual dietary patterns 
from their purposeful modifications. Nevertheless, the validity of one-day report 
was confirmed by direct observation of food consumption in school environment [12-
14], which is considered a reference method for this population. 

The strengths of the study include the use of an extensively tested and 
validated questionnaire developed specifically for the young schoolchildren in Brazil 
[11-14,16]. Self- reported diet and physical activity in young children may be limited 
by social desirability of their reports, difficulties in recalling past events and in 
classifying and quantifying the physical activities and the foods consumed. Children 
younger than 10 years are still developing cognitive abilities to accurately recall 
diet and physical activity [46,47]. The instrument used in the present study was 
designed considering the cognitive skills and literacy levels of children aged 7-10 
years. It simplifies recall by prompting only the most relevant food items and 
physical activities, so the questionnaire remains brief and easy to complete. The 
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cognitive tasks required for estimating portion size, frequency, and averaging may 
not be compatible with the perceptual and conceptual capacities of children who 
have not reached the stage of abstract reasoning which typically occurs between 10 
and 11 years of age [45-47]. It is also important to mention the use of multinomial 
regression an advanced statistical method capable of differentiating the impact of 
eating behavior on overweight versus obesity while controlling statistically for other 
factors. Moreover, sequential block entry of thematic groups of variables (parental 
BMI, physical activity, family income and educational level) allowed some insight into 
their capacity to alter the relative contributions of food frequency items. 

 
5. CONCLUSION 
 
We conclude that different foods were associated with overweight without 

obesity compared to obesity and that these foods were not the same for boys and 
girls. After adjusting for paternal BMI and socioeconomic variables, obese children 
reported significantly lower frequency of consuming sweets and higher frequency 
of consuming soda beverages but only obese girls also reported lower consumption 
of vegetable soup and milk, and higher consumption of fast foods and yoghurt. 
Gender-specific foods associated with boys obesity were higher consumption of 
meats and lower consumption of dry beans. Overweight (but not obese) girls showed 
significantly higher frequency of eating fast food, cheese, meats and fruit juice, 
whereas gender-specific pattern for overweight boys included higher frequency of 
consuming yoghurt and lower frequency of drinking milk. Maternal BMI exerted 
highly significant influence on child nutritional status both for overweight and obesity, 
whereas paternal BMI was significant only for the latter. In addition, maternal BMI 
modified these associations to some extent and exerted highly significant 
influence on child nutritional status both for overweight and obesity, whereas 
paternal BMI was significant only for the latter. Physical activity and family SES had 
very limited impact once parental BMI was taken into account. More research is 
needed to elucidate complex patterns of biological, social and environmental 
influences on schoolchildren nutritional status. 
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Differential and Combined Effects of Simvastatin and 
Vildagliptin on Angiogenic Markers and Oxidative Stress in 

Hind Limb Model of Ischemia in Diabetic Rats 
 

 
1. INTRODUCTION 
 
Peripheral arterial disease is one of the major macro vascular complications 

of diabetes where the incidence and severity of limb ischemia increases in diabetic 
patients [1]. 

Treatment strategies for intensive blood-glucose control substantially 
decrease the risk of micro vascular complications but not macro vascular ones [2] 
hence other strategies rather thanglucose controlare therefore necessary to reduce 
the risk of macro vascular complications in diabetes. 

Therapeutic angiogenesis, a strategy to cure tissue ischemia by promoting 
collateral growth, has emerged as one of the most promising therapies for ischemic 
diseases [3]. 

Large numbers of molecules are involved in the angiogenic cascade [4] 
including vascular endothelial growth factor (VEGF), nitric oxide, hemeoxygenase-
1(H0-1) and hypoxia inducible factor-1 D (HIF-1D). 

VEGF is the main factor responsible for angiogenesis and vascular 
permeability. Its expression is regulated mainly by oxidative stress [5], hypoxia [6], 
and nitric oxide [7]. The regulation of capillary growth by nitric oxide is complex due 
to both angiogenic and antiangiogenic effects of nitric oxide [8,9]. Moreover, the role 
of nitric oxide synthase isoforms in angiogenesis is controversial. 

H0-1has been suggested to have a role in angiogenesis in vitro, however, the 
relevance of this in vivo remains unknown. H0-1 is induced during hypoxia, 
ischemia/reperfusion, and inflammation, providing cytoprotection and inhibiting 
leukocyte migration to inflammatory sites. 

A mutual relationship between VEGF and H0-1 has been reported [10]. It has 
been reported clinically and experimentally that elevated doses of VEGF may cause 
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fragile neovascularization, which in turn would lead to bleeding and micro vascular 
leakage [11,12,13]. 

HIF-1D is a transcriptional activator of vascular endothelial growth factor 
(VEGF) and inducible nitric oxide (N0) synthase (iN0S) and its Peak of expression 
may contribute to limitation of hypoxic injury by promoting angiogenesis and wound 
healing [14]. It has been shown that diabetes impairs HIF-1D and VEGF expressions 
[15,16], as well as low levels of HIF-1D expression have been evidenced in foot 
ulcer biopsies in patients with diabetes [17]. Finally, the oxidative stress activity has 
a role in its degradation by the proteasome pathway [18]. 

Thus, therapeutic angiogenesis that does not involve the administration of 
excessive amounts of angiogenic growth factors is mandatory. 

The incidence of vascular complications in patients with vascular disease are 
found to be reduced by statins [19]. Statins have antioxidant, antithrombotic, anti-
inflammatory, fibrinolytic, and angiogenic effects and also increase nitric oxide 
production [20,21]. Some beneficial effects of statins that evidenced in several 
clinical [22,23] and experimental studies [24,25] are independent of their lipid-
lowering properties and are due to their pleiotropic effects. 

Vildagliptin is a selective and potent DPP-4 inhibitor that inhibits rapid 
degradation of endogenous GLP-1 and GIP, and increases D- and D-cell 
responsiveness to glucose, thereby improving glycemic control in T2DM [26]. 

Vildagliptin has a strong binding ability to DPP-4 and a long half-life, so it is 
more potent than other DPP-4 inhibitors such as sitagliptin in suppressing glucagon, 
and causes less glycemic variation [27]. 

Experimental and pathological studies suggest that incretin hormone 
glucagon-like peptide-1 (GLP-1) may improve VEGF generation, [28] and promote 
the upregulation of hypoxia inducible factor-1(HIF-1D) through a reduction of 
oxidative stress [29]. n the other hand, the effect of the augmentation of GLP-1, by 
inhibitors of the dipeptidyl peptidase-4 (DPP-4), such as vildagliptin, on oxidative 
stress and angoigenic markers have been evaluated in wound healing in diabetic 
chronic ulcers [30]. 

Therefore, this current study aimed to compare the angiogenic and 
antioxidant effects of simvastatin and vildagliptin in hind-limb ischemia model in 
diabetic rats. 

 
2. MATERIALS AND METHODS 
 
2.1 Chemicals and Reagents 
 
Streptozotocin was purchased from (Sigma Pharmaceutical Co., Quesna, 

Egypt), Simvastatin was purchased from (Sigma Pharmaceutical Co., Quesna, 
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Egypt). Vildagliptin was purchased from (Santa Cruz Biotechnology, Santa Cruz, 
CA, USA). VEGF Immunoassay kit [Quantikine, ELISA] was purchased from R&D 
systems (Minneapolis, USA). Plasma H0-1 levels were determined using Rat H0-
1Enzyme Linked Immunosorbent Assay (ELISA) Kit (Stressgens, MI, USA). 
Commercially available kits (Bio-Diagnostic, Egypt) were used for determining nitric 
oxide, the enzymes superoxide-dismutase and catalase and the lipid-peroxide 
marker malondialdehyde. All other chemicals were obtained from Sigma (St. Louis, 
M0, USA). 

 
2.2 Animals 
 
All animal procedures and the experimental protocols were carried out in 

accordance with the Guide for the Care and Use of Laboratory Animals. Male 
Sprague dawely rats weighing 200 220 g were obtained from the research center of 
our university (MERC) and housed under controlled temperature (25±1°C) on a 12h 
light/dark cycle. Food and water were allowed ad libitum during the study period. 

 
2.3 Induction of Type II Diabetes 
 
The animals were acclimatized for one week before initiation of the 

experiment. After overnight fasting, rats were injected intraperitoneally with freshly 
prepared streptozotocin (60 mg/kg) or vehicle (0.130 mol/L citrate-phosphate buffer, 
pH 4.5) according to the references [31,32]. Blood samples were obtained by tail 
prick, and blood glucose concentration measured using a blood glucose meter (B. 
Braun, Germany), 72 h later, only rats with fasting glucose concentrations (D 
300mg/dL) were considered diabetic and assigned for different treatment regimens. 

 
2.4 Pharmacological Treatment 
 
Sixty Sprague-dawely male rats (220-240 g) were randomly divided into 5 

groups, 12 rats each, and were treated as follows. The first group received vehicle 
injection and served as normal control. A second group received vehicle injection 
and served as diabetic control. A third group received simvastatin (1mg/kg, ip) [33] 
It was freshly dissolved in a solution of 30% DMSO and 70% normal saline and 
given daily until the day of sacrifice [34]. Fourth group were treated with vildagliptin 
[10 mg/kg] [35]. It was freshly dissolved in a solution of 30% DMSO and 70% 
normal saline and given daily until the day of sacrifice. Fifth group were treated ip 
with combination of simvastatin (1mg/ kg,ip) and vildagliptin (10mg/kg/ day, ip). All 
treatments started after the onset of diabetes and continued daily for six weeks. At 
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the end of experiment, six surviving rats from each group were randomly selected for 
further analysis. 

 
2.5 Induction of Hind Limb Ischemia (Tourniquet Method) 
 
All the rats in each group underwent 4h of lower extremity ischemia and 24h 

of reperfusion. Rats were anesthetized with a mixture of ketamine (50mg/kg,ip) 
/xylazine (10mg/kg,ip). Occlusion of the lower extremity was performed by the 
tourniquet method. The tourniquet (rubber band)was looped six times briefly as 
proximally as possible on the thigh. After 4h of ischemia, reperfusion was initiated by 
releasing the tourniquet. The rats were hydrated by an intraperitoneal injection of 
40mg/kg normal saline every 2h for 8 h and allowed free access to water [33]. 

 
2.6 Collection of Serum and Tissue Samples 
 
After animal scarification blood samples were collected on EDTA and 

centrifuged at 1000xg for 15 min, plasma samples were separated and stored at 4°C 
for the determination of VEGF and HO-1. Gastrocnemius muscle was excised and 
divided into 2 portions. One portion was rinsed in cold saline, plotted dry, weighted, 
and frozen immediately at -80°C for homogenization. The other portion was fixed in 
10% neutral buffered formalin for immunohistochemical determination of capillary 
density. 

 
2.7 Analysis of Capillary Density 
 
To assess angiogenic response, capillary density counts were evaluated in 

tissue sections incubated with monoclonal anti- PECAM-1 after being diluted to 1:50 
with PBS. Ten fields from each slide were examined at 400X and capillary density 

(mean number of capillaries/mm2) was determined. 
 
2.8 Determination of Plasma VEGF 
 
Plasma VEGF levels were determined using enzyme linked immunosorbent 

assay (ELISA). Plasma samples were subjected to mouse VEGF ELISA in duplicate 
following the manufacturer protocol (R&D systems). 

 
2.9 Determination of Plasma H0-1 
 
Plasma HO-1 levels were determined using ELISA following the manufacturer 

protocol. 
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2.10 Measurement of RNA (RT-PCR) For HIF-1 D 
 
Each sample was analyzed for the presence of transcripts encoding HIF-

1D as already published [36]. Total RNA was extracted using RNAzol reagent 
(Biotecx Laboratories) according to the manufacturer’s protocol. Levels of HIF-1D 
RT-PCR amplification by using the following primer sequences: 

HIF-1D 5'3' = CTGCTTGGTGCTGATTTGTGA and 3'5' = 
TCCTGTACTGTCCTGTGGTGA 
complementary to the rat HIF-1D gene 

 
2.11 Determination of Tissue Nitric 0xide 
 
Nitrite concentration was measured in tissue samples as indicator of nitric 

oxide production using Griess reaction [37]. 
 
2.12 Lipid Peroxidation Level in Gastrocnemius Muscle 
 
Levels of malondialdehyde as thiobarbituric acid-reactive substances were 

measured in tissue homogenate by the method of Ohkawa [38]. 
 
2.13 Antioxidant Enzyme Activities in Gastrocnemius Muscle 
 
The frozen individual tissue samples were homogenized in 50 mM phosphate 

buffer (10%W/V), pH7.4, using Glass-Col tissue homogenizing system(Cole-
Parmer, VernonHills, USA). Supernatants obtained upon centrifugation at 8000xg at 
4°C were used for measuring the activity of the antioxidant enzymes superoxide-
dismutase and catalase using standard spectrophotometric assays. Briefly, 
superoxide-dismutase activity in the tissue homogenate was determined by 
generating superoxide radicals by the photochemical reduction of phenazine 
methosulphate, which reduces nitro blue tetrazolium into a blue-colored compound, 
formazane. Superoxide-dismutase quenches free oxygen radicals and inhibits 
reduction of nitro blue tetrazolium, which was measured at 560nm [39]. Catalase 
assay was carried out by checking the rate of hydrogen peroxide degradation at 
510nm in presence of the homogenate [40]. 

 
2.14 Statistical Analysis 
 
The data were expressed as mean±S.D.  Statistical significance was tested 

by one way analysis of variance (ANOVA) followed by Bonferroni post hoc analysis. 
A pvalue <0.05 was considered statistically significant. 
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3. RESULTS 
 
3.1 Effect on Capillary Density 
 
In the current study, diabetic control rats with hindlimb ischemia showed a 

significant increase (p<0.05) in capillary density of the gastrocnemius muscle. The 
treatment with either simvastatin or vildagliptin significantly increased the capillary 
density compared to the diabetic control (p<0.05). However, its combination with 
simvastatin significantly increased the capillary density compared to the diabetic 
control (Figs. 1, 2). 

 
 

 
 
Fig. 1. Effects of simvastatin(1mg/kg, ip), and vildagliptin(10mg/kg, ip) on 

capillary density in gastrocnemius muscle of diabetic hind-limb ischemic rats.  
Capillary density was evaluated immunohistochemically using monoclonal 

mouse anti-CD31 (PECAM-1, M-20) the counted in 10 different fields and expressed as 
mean+S.D. Photomicrographs are representative to capillary density (brown) in 

different groups at 400X magnification. Fig. A (control), B (hind limb ischemia diabetic 
control), C (Simvastatin treated group), D(Vildagliptin treated ),  

and E (Simvastatin + vildagliptin treated group) 
 
 
3.2 Plasma Levels of VEGF 
 
A significant increase in plasma VEGF levels was observed in the diabetic 

control group compared to the normal group. Individual as well as combined 
treatment with simvastatin and vildagliptin showed a further significant increase in 
plasma levels of VEGF compared to both normal and diabetic control (Table 1). 
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VEGF (pg/ml) Hemeoxygenase (ng/ml)
Group A ( normal) 4.5±1.04 2±0.89 

Group B (Diabetic) 11.83±1.16a
 4±0.89a

 

Group C (Simvastatin treated) 17.5±1.04ab
 14±0.89ab

 

Group D (vildagliptin treated) 14.66±1.03ab
 5.00±1.41ac

 

Group E (Sim+Vild) 19±0.89abcd
 16±1.78abcd

 

Table 1. Effect of simvastatin (1mg/kg, ip) and vildagliptin (10mg/kg, ip) 
on plasma VEGF (pg/ml) and Hemoxygenase (ng/ml) in hind limb ischemic 
model of streptozotocin induced type II diabetes in rats (Mean±SD) (n=6) 

 
 
 
 
 
 
 

ap<0.001 vs. control group,bp< 0.001 vs. diabetic group ,cp<0.001 vs. Simvastatin treated 

group, dp<001 vs. vildagliptin treated group 
 

 
 

Fig. 2. Effect of simvastatin (1mg/kg, ip) and vildagliptin (10mg/kg, ip) on tissue 

capillary density (numbers/mm2) in the gastrocnemius muscle of the control group (group A), 
hind limb ischemic diabetic control group (Group B), simvastatin treated group (Group C), 
vildagliptin treated group (group D) and simvastatin+vildagliptin treated group (Group E). 

(Mean±SD), n=6. *p<0.05, vs. corresponding control rats; 
#p< 0.05, vs. corresponding diabetic group, &p< 0.05, vs. simvastatin treated group,  

$p< 0.05, vs. vildagliptin treated group 
 
3.3 Plasma Levels of H0-1 
 
Hindlimb ischemia in diabetic rats increased plasma H0-1 level in 

comparison to normal control. Simvastatin significantly increases the level of H0-1 
in comparison to diabetic control group. 0n the other hand, vildagliptin showed no 
significant effect on H0-1 level in comparison to diabetic group (Table 1). 
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3.4 Effect on HIF-1D Expression 
 
The RNA expression of HIF-1D is increased in vildagliptin treated group in 

comparison of diabetic control group. Simvastatin treated group showed no 
significant effect on RNA expression of HIF-1D. Combined treatment was 
significantly increase expression of HIF-1D than the individual drugs again (Figs. 3 
and 4). 

 

 
 
Fig. 3. Reverse-transcriptase polymerase chain reaction (RT-PCR) of HIF-1 alpha in 

gastrocnemius muscle of control (lane A), hind limb ischemic diabetic control (lane B), 
simvastatin treated (1mg/kg, ip)(lane C), vildagliptin treated (10 mg/kg, ip)(Lane D) and 

combination of both drugs (lane E). Ratio to B actin 
 

 
Fig. 4. Densitometry and statistics of HIF-1D mRNA (ratio to-B-actin) in the 

gastrocnemius muscle of the control group (group A), hind limb ischemic diabetic 
control group (group B), simvastatin treated group (group C), vildagliptin treated 

group (group D) and simvastatin+vildagliptin treated group (group E). Mean±SD, n=6 

*p<0.05, vs. corresponding control rats; #p< 0.05, vs. corresponding diabetic group, 
&p<0.05, vs. simvastatin treated group, $p< 0.05, vs. vildagliptin treated group 
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3.5 Tissue Nitric Oxide 
The induction of diabetic hind limb ischemia significantly (p<0.05) reduced 

tissue nitric oxide levels; with over production of reactive oxygen species. 
Interestingly, the treatment with simvastatin either alone or combined with vildagliptin 
showed the highest significant induction in nitric oxide levels compared to normal as 
well as diabetic control (Table 2). 

 
Table 2. Effect of simvastatin (1mg/kg, ip) and vildagliptin (1Omg/kg, ip) 

on tissue NO (Umol/g tissue), SOD (U/g tissue), CAT (U/g tissue) and MDA 
(nmol/g tissue) in hind limb ischemic model of streptozotocin induced type II 

diabetes in rats 

 
 

3.6 Lipid Peroxidation and Antioxidants in Gastrocnemius Muscle (Table 2) 
 
Both simvastatin and vildagliptin significantly reduced the increased levels of 

MDA in comparison to control and diabetic groups (p<0.05). The combination of 
both drugs significantly reduced the levels more than the individual drugs alone. 

Superoxide dismutase level was significantly increased in simvastatin 
treated group in comparison to diabetic group however, vildagliptin showed no 
significant increase in SOD level. The combination of simvastatin and vildagliptin 
significantly increase the levels more than the individual drugs alone. 

Catalase level was significantly increased in both simvastatin and vildagliptin 
treated group in comparison to diabetic group. The combination of simvastatin and 
vildagliptin significantly increase the levels more than the individual drugs alone. 

 
4. DISCUSSION 
 
The present study investigated the effectiveness of both simvastatin and 

vildagliptin treatment either alone or in combination in diabetic hindlimb ischemia 
model. 
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In the current study, pretreatment with simvastatin significantly enhanced 
angiogenesis as was evident by increased capillary density in the ischemic hind limb 
of treated diabetic rats. Similarly, vildagliptin, either alone or combined with 
simvastatin, gave a comparable effect. 

An induction of ischemia was associated with increased MDA and reduced 
tissue nitric oxide. These are good indicators of oxidative stress (OS) as well as 
endothelial dysfunction. High MDA is a reflection of insufficient antioxidant defenses 
in combating ROS-mediated damage that consistent with decreased SOD and 

catalase level in diabetic rate group. Superoxide (O -) is reported to inhibit catalase 
directly [41]. 

Pancreatic B-cells are highly prone to oxidative stress and damage because 
they have low expression and activity of antioxidant enzymes, which are the first line 
of defense against oxidative insult [42]. 

When the burst of reactive oxygen species (ROS) reaches threshold, it can 
induce mitochondrial swelling [43] which subsequently lead to an activation of the 
apoptotic pathway and eventually cell death [44]. 

However, animals treated with 10 mg/kg vildagliptin showed significantly 
increase in catalase activity which could minimize the deleterious effects of hydrogen 
peroxide with subsequent decrease in MDA as reported by Avila et al. [41]. 

A number of mechanisms may underlie improvement of oxidative stress 
marker by vildagliptin. First, Vildagliptin could decrease the expression of 
nicotinamide adenine dinucleotide phosphate (NADPH) oxidase subunits resulting in 
decreased ROS production with GLP-1 up-regulation [45]. 

Second, vildagliptin reduces expression of genes related to oxidative stress 
and ER stress-related cell apoptosis. This suppressive effect could be mediated 
secondary to improvement in glycaemic and lipid metabolism as reported by [46]. 

Whiting et al. [47] have observed that chronic hyperglycemia lead to excess 
free radical generation which may eventually lead to increased lipid peroxidation 
and depletion of antioxidants, and thereby enhanced OS. This in turn may contribute 
to the development of microvascularandmacrovascular complications [48]. 

Moreover, Lamers et al. [49] have been reported that DPP-4 impairs insulin 
signalingintype 2 diabetes mellitus (T2DM). Insulin resistance with a concomitant 
hyperinsulinemia may increase ROS generation and contribute to oxidative stress 
[50]. Inhibiting DPP-4 by vildagliptin may directly influence the insulin resistant effect 
of circulating DPP-4 itself [51]. 

However, OS has been associated with glycemic variability over a daily 
period as assessed from the mean amplitude of glycemic excursions (MAGE) [52]. 
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Therefore, Vildagliptin might reduce the markers of oxidative stress as well as 
systemic inflammation by controlling of MAGE as reported by [51]. 

Also, decreased OS could be attributed to suppression of leucocyte activation 
and recruitment to the vessel wall as reported by [52]. 

An important source of ROS is activated leucocytes (most probably 
myelomonocytic cells) [53]. These cells adhere to and inDltrate the vascular wall 
leading to increased production of ROS primarily by the phagocytic NADPH oxidase 
within the vasculature and scavenging of nitric oxide; this diffuses freely from the 
endothelium to the smooth muscle cell layer. The reaction of endogenous nitric 
oxide with superoxide has the potential to decrease the bioavailability of this 
important vasodilator and promote formation of the highly toxic intermediate 
peroxynitrite that damage endothelial cells. 

Heat shock protein (HSP)-72 is a major inducible HSP against several 
stresses as heat, ischemia or hypoxia, which protects cells through c-jun N-terminal 
kinase (JNK) inhibition [54]. HSP72 level is decreased in type 2 diabetes and 
restoration of HSP72 improves insulin resistance, glucose homeostasis in mice and 
attenuate NF-DB nuclear translocation [55,56]. Thus, Vildagliptin might up-regulate 
HSP72 ion as reported by [51]. 

Moreover, Vildaglibtinthrough an increase circulating levels of GLP-1 could 
improve endothelium-dependent vascular responses while leaving endothelium-
independent responses unaffected in healthy humans and patients with T2DM [57]. 

Rats treated with 1 mg/kg Simvastatin showed significantly increases the 
level of HO-1 in comparison to diabetic control group this is attributed to the 
induction of HO-1by Statin as reported by Mrad et al. [58]. Statin also increased the 
expression of HO-1 in human endothelial cells. 

The statin-dependent upregulation of endothelial HO-1 is regulated mainly by 
the stabilization of  HO-1 mRNA via  phosphotidylinositol-3-kinase (PI3K)/Akt -
dependent signaling pathway [59]. Also, the activation of MAPKs plays a key role in 
the induction of HO-1 gene expression [60]. 

An increase of the antioxidative defense protein, HO-1 level, might explain 
reduced level of MDA by Simvastatin as reported by Kim et al. [61]. 

HO-1 is an inducible enzyme that catalyzes the degradation of heme to 
biliverdin with the concomitant release of iron and carbon monoxide. Many studies 
have revealed the important function of HO-1 as a cytoprotective defense 
mechanism against oxidative insults through the antioxidant activities of biliverdin 
and its metabolite, bilirubin, as well as via the anti- inflammatory action of carbon 
monoxide [62]. 

We found significant induction in nitric oxide levels and improvement of 
endothelial function by either Simvastatin or vildaglibtin as well as in combination. 
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Statin directly enhance NO bioavailability by increasing Akt-dependent eNOS 
phosphorylation resulting in increased eNOS activity [63] and up-regulating eNOS 
expression via Rho inhibition [64]. 

In addition, statins decrease Endothelin-1 (ET-1) circulating levels and 
subsequent expression of adhesion molecules in endothelium of patients with 
diabetes [65]. ET-1 counteracts NO activities and impairs endothelial function. [66,67] 
suggests that statin induce rapid, direct effects on arterial redox state and NO 
bioavailability in human atherosclerosis via tetrahydrobiopterin-mediated eNOS 
coupling. 

However, an improved endothelial function by statin may also result from 
inhibition of Rac1- mediated NADPH oxidase activation and attenuated angiotensin 
II-induced ROS production. Finally statin improves endothelial function by lowering 
LDL levels [19]. 

ROS produced under hyperglycemia-mediated oxidative stress directly inhibit 
insulin- stimulated NO production by enhancing serine phosphorylation of insulin 
receptor substrate-1(IRS-1) resulting in impaired IRS-1-mediated activation of PI 3-
kinase/Akt pathway [68]. Thus, vildagliptin could increase endothelial production of 
NO indirectly by influencing insulin levels as reported by [69]. 

In diabetic rats treated with vildagliptin, we detected increased tissue levels of 
HIF-1D and VEGF blood level. In control diabetic rats, the picture is quite different 
because both HIF- 1D and VEGF levels were significantly lower than those in 
vildagliptin-treated diabetic group. Thus, we can speculate that increased 
proteasome activity, as a consequence of increased oxidative stress marker (MDA), 
and reduced tissue nitric oxide levels may enhance the degradation of HIF-1D, 
possibly representing a crucial step in the pathophysiology of ischemic injury [70]. 

Vildagliptin raised GLP-1 concentrations, which reduce the activation of 
proteasome by oxidative stress. In this context, the increase tissue HIF-1expression 
could be a consequence of the decreased HIF-1D degradation and hence increase 
VEGF activation as reported [71,72]. These events might explain an increased 
capillary density in vildagliptin treated rats than diabetic control. Also, increase 
VEGF plasma levels in Simvastatin treated group could result from increased VEGF 
mRNA and protein expressions [34]. 

However, Simvastatin do not increase RNA expression of HIF. This might be 
explained by other [73] finding. They reported that Simvastatin increased hypoxia-
inducible factor-1alpha (HIF-1alpha) protein level without changing its mRNA 
expression. On other hand combined treatment by Simvastatin and Vildagliptin 
increase HIF as statin activate upstream regulators of HIF-1alpha in hypoxia as 
reported by Zhu et al. [74]. 
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This study confirms that combined treatments which provide multiple targets at 
the molecular level is superior to single therapy as was evident in the current study 
by the joint treatment with simvastatin and vildagliptin. 

 
5. CONCLUSION 
 
Both vildagliptin and simvastatin has antioxidant and angiogenic effects and 

their combination could be a promising strategy in the management of diabetes 
associated peripheral arterial disease. 
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Patterns of Alcohol Use among Patients  
Who Visited Community Emergency Care Services  

in Southwestern Brazil 
 
 
1. INTRODUCTION 
 
Alcohol is one of the most frequently consumed drugs worldwide and is 

among the substances that cause the most harm to individuals in several areas of 
physical, mental, and social health. Health risks are related to and potentiated by 
the pattern of consumption [1]. 

In Brazil, a survey on alcohol consumption performed in 149 municipalities 
showed an approximately 10% increase in the number of drinkers of five or more 
drinks per occasion for the years 2006 to 2012, year of the last survey [2]. These 
results should serve as a warning for healthcare professionals about the 
importance of measures that can identify hazardous alcohol consumers and 
provide appropriate intervention. In the United States, the American College of 
Surgeons implemented screening for unhealthy alcohol use as a recommended 
standard practice in all levels of trauma centers starting in 2006. Furthermore, it 
has been suggested that some trauma centers should be able to intervene with 
individuals identified as problem drinkers and that their treatment and education 
should be part of the nurse's practice [3]. 

The use of scales, guides, or structured interviews has been proposed in 
psychiatric emergency assessments as a possible way to improve diagnostics [4]. 
Patients presenting substance use disorders (SUDs) are common among the 
individuals admitted to hospital emergency rooms. In a study performed in a 
municipality in Southeastern Brazil, 28.5% of health care delivery (1998 to 2004) 
was related to the clinical manifestations of SUDs [5]. In the United States, SUDs 
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represented 8.5% of all care received in 2008 [6], whereas studies have reported 
that a high number of individuals with SUDs are admitted to psychiatric emergency 
services in European countries, with the proportion of acute psychiatric cases 
varying from 32% to 56% [7]. 

A pilot study realized too Ribeirao Preto city showed that patients attending 
the three community emergency care and one emergency medical hospital had the 
highest proportion of alcohol users in the city [7]. However, one of the main 
obstacles to applying measures to identify and intervene in this problem is the lack 
of personnel and training in mental healthcare. Knowledge acquired from formal 
education or later training has proved insufficient in both theory and in practice, 
there is a discontinuity in subsequent professional qualification programs, and 
working conditions are inadequate [8,9]. 

A Brazilian study [10] showed that the main difficulties in dealing with alcohol 
abuse in emergency care were lack of time, insufficient professional training and 
the belief that the issue should not be addressed in such environments. A similar 
pattern has been found among European nurses and other professionals, who 
affirmed that alcohol use is an important health issue but said that they have 
not questioned individuals about their pattern of use. The reason health 
professionals gave for their lack of inquiry about alcohol use was insecurity about 
their own abilities to help the patient change his/her behavior [11]. 

The objective of this study was to identify patterns of alcohol use among 
patients who visited community emergency care services and to establish 
relationships between demographic variables, the reason for seeking treatment, 
and the risk level according to the AUDIT. 

 
2. METHODS 
 
2.1 Study Design and Setting 
 
This study is a quantitative descriptive study in five community emergency 

care centers in a city with more than 600,000 inhabitants in inland Sao Paulo State, 
Southwestern Brazil. Since 1995, the health service network in this city has been 
divided into regions; each region provides various medical specialties and treats 
emergency patients. In this study, we refer to this service as "community 
emergency care". 

 
2.2 Sample 
The study was performed with a convenience sample of 463 patients 

frequenting care received in the five community emergency care centers. In 2010, 
when the data were collected, the services provided of 2.182 treatments medium 
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per day. The sampling was intentional in the sense that individuals were 
interviewed as part of the interviewer's possible collection flow, with one interviewer 
per shift. Convenience sampling is a non- probability sampling technique where 
subjects are selected because of their convenient accessibility and proximity to the 
researcher. Is a well-known procedure used to select individuals from a population 
[12]. Our sample is to be considered as "convenience" since we selected the five 
community emergency care centers and did not selected them at random. 

 
2.3 Ethical Approval 
 
The project was approved by the Health Secretariat of the city and by the 

Research Ethics Committee of the University of Sao Paulo. 
 
2.4 Inclusion and Exclusion Criteria 
 
Patients were included if they were seen at one of the five community 

emergency care centers, were aged 18 years or older, and were able to understand 
the questionnaire (AUDIT). Patients were excluded if they were severely injured or 
unwell, had a serious mental health problem, or were grossly intoxicated. 

 
2.5 Procedure 
 
A research team of seven nurses from the University of Sao Paulo at 

Ribeirao Preto College of Nursing and six undergraduate nursing students was 
trained during in June and July 2010 to administer the AUDIT and provide brief 
counseling (BC)[13], which aimed to sensitize patients to their use of alcohol; to 
offer advice to help patients change their behavior if abusive or hazardous 
alcohol use was detected; and, if the individual was interested, to plan his/her 
referral to a specialized service. 

The data were collected by the team according to a schedule, with the 
objective of screening individuals indifferent shifts, i.e., at least one interviewer 
from 7:00am-1:00pm, one from 1:00pm-7:00pm, and one from 7:00pm-10:00pm. 
Each shift was staffed at least seven times on different weekdays between August 
27 and November 11, 2010, for a total of136 shifts and 463 interviewed users. 

The Alcohol Use Disorders Identification Test (AUDIT) is an diagnostic 
tool directed at high-risk drinkers that can to encourage them to reduce or cease 
alcohol consumption and thus avoid its harmful consequences. The AUDIT also 
helps to identify alcohol dependence and certain specific consequences of harmful 
consumption. Additionally, the results of this instrument have been compared 
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with changes in biological markers of alcohol use, such as gamma glutamyl and 
presents a specificity of 97.9% [14]. 

With regard to the reliability of the AUDIT in most studies this instrument 
presents Cronbach's alphas greater than or equal to 0,80 [13] and since its 
development has been significantly used in research on alcohol consumption with 
clinical samples of the general population and also recommended by the Ministry of 
Health for use in primary Health [15]. 

The AUDIT was specifically designed for non-specialized professionals and 
for a range of health settings, but with suitable instructions, it can also be self-
administered or used by non-health professionals. Within this perspective, this 
work hypothesized that screening with the AUDIT would provide a more general 
patient evaluation and risk identification. 

The AUDIT consists of 10items that include questions to assess the amount, 
frequency, alcohol dependence and problems related to alcohol consumption [16]. 
The scores can range from 0to 40, and the cut off indicating dangerous ingestion of 
alcohol [14]. 

The AUDIT [13,17] was used to assess alcohol consumption patterns, 
identify a risk group, and screen for possible alcohol dependence. In this study, the 
AUDIT was administered to patients at the community emergency care service who 
could be contacted by the research team. On that occasion, the patients also 
received BC [13]. 

In all cases of high-risk use, alcohol abuse, or alcohol withdrawal syndrome, 
the individuals or their guardians received BC [13] from the research team (BC 
included advice about high-risk drinking, alcohol dependency, treatment, and 
available therapy groups for individual and family follow-up in the community). 
Additionally, the health care staff members were informed o for participated in these 
procedures. 

 
2.6 Analysis 
 
The collected data were processed using the Statistical Package for The 

Social Sciences (SSPS), version 17.0. Pearson's chi-squared tests were performed 
to assess the differences between ratios. 

 
3. RESULTS 
 
Regarding the sample's demographic characteristics, most of the 

interviewees lived in the city where the data were collected (95.9%), and almost 
half the interviewees did not complete elementary school (44.7%). Further, the 
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majority of the sample consisted of males (61.1%) who were employed (63.3%) 
and 45.8% were married. 

Among the individuals who lived in the city where the data were collected, 
18.5% were in the risk-level zone of alcohol consumption, with scores between 8 
and 15 on the AUDIT, and approximately 11.9% were possibly dependent; i.e., 
their AUDIT scores were 20, which means that these individuals required a referral 
to a specialized service for treatment. 

There was no relationship between risk level and education (p0.05) for 
education does not seem to have been a protective factor against dependence in 
the present study. 

The main reasons those interviewed sought attendance were "headache, 
pain, and ill- being", followed by "accidents" and "heart and endocrine problems" 
(Table 1). Alcohol use was recorded as the cause of care received in 3.5% of the 
individuals, 81.3% of whom were possibly dependent (AUDIT20). 

The differences between the categories related to employment and the risk 
zone of the AUDIT are presented in (Table 2), which shows a statistically 
significant relationship between employment and the risk level for alcohol abuse. 
Among the employed individuals, the highest percentage was within the risk zone 
of 8-15 points (22.9%). 

However, the percentage of individuals with possible alcohol dependence 
(AUDIT20) was lower in the group of employed individuals (11.9%) compared with 
unemployed (13%) and retired (14.9%) individuals. Employment, in this study, 

may be a protective factor for alcohol dependence (X
2
=23.496, Pr=0.001). 

The participants' mean age was 42 years in men and 43 years in women. 
The age range was also significantly related to the risk levels. Specifically, 15.6% 
of the individuals with possible alcohol dependence were within the age range of 

30 to 49 years (X
2
=14.365, Pr=0.026), as (Table 3) shows. Although the purpose 

of this article is not to explore the details of the significant relationship between age 
and AUDIT risk level, this relationship deserves to be highlighted. The association 
was significant; however, when age was compared with the four AUDIT risk 
levels, the significance disappeared when only the extremes of the scales were 
considered (low and high risk; Pr=0.119). 

A significant association between gender and risk level was found that 
persisted among low- and high-risk patients and when patients were separated 
according to the four risk levels of alcohol abuse detected by the AUDIT. In all 
cases, the p value was 0.000; showing a statistically significant relationship 
between gender and risk level. Among men, 18.7% had levels of dependence, as 
opposed to only 3.4% of the women. Furthermore, 48.1% of men exhibited 
levels of alcohol abuse (AUDIT>7), as opposed to 16.8% of women, a difference 
that was also statistically significant (Pr=0.000). 
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Similarly, there was a statistically significant relationship between marital 
status and high- risk drinking (AUDIT>7). Among married individuals the index of 
possible dependence was 9.0%, as opposed to 18.2% in those unmarried, 19.2% 
in separated, and 24% in those who were divorced. However, the loss of a partner 
was not associated with the same pattern. When considering the relationships 
between AUDIT risk level zones and marital status, unmarried, separated, and 
divorced individuals exhibited a higher risk level compared to married or widowed 

individuals (X 2=43.502, Pr=0.001).  
Regarding alcohol use in patients who had consumed alcohol regularly for 

more than three years, the longer the time since the last ingested dose, the lower 
the AUDIT score (AUDIT>7; Pr=0.000). 

 
Table 1. Reasons individuals sought treatment at five community 

emergency care services and AUDIT risk level zone 
 

Reason for care receive AUDIT risk-level zone 
00 to 07 08 to 15 16 to 19 20 and above Total

No. % No. % No. % No. % No. %
Alcohol use 1 6.3 2 12.5 0 0.0 13 81.3 16 3.5
Illegal drug use 3 50 1 16.7 2 33.3 0 0.0 6 1.3
Suicide attempts 3 42.9 3 42.9 0 0.0 1 14.3 7 1.5
Psychiatric 9 81.8 0 0.0 1 9.1 1 9.1 11 2.4
emergencies           
Gastric 20 58.8 6 17.7 2 5.9 6 17.7 34 7.3
emergencies           
Neurological 8 53.3 2 13.3 1 6.7 4 26.7 15 3.2
emergencies           
Accidents 35 57.4 14 23.0 6 9.9 6 9.9 61 13.2
Kidney and 27 84.4 2 6.3 2 6.3 1 3.1 32 6.9
genitourinary           
emergencies           
Respiratory 22 68.8 4 12.5 2 6.3 4 12.5 32 6.9
and allergic           
emergencies           
Heart and  33 75.0 6 13.6 1 2.3 4 9.1 44 9.5
endocrine           
emergencies           
Headache, pain 76 61.8 34 27.6 2 1.6 11 8.9 123 26.6
and ill-being           
Other 48 71.6 9 13.4 2 3.0 8 11.9 67 14.5
Not indicated 12 80.0 3 20.0 0 0.0 0 0.0 15 3.2
Total 297 64.2 86 18.6 21 4.5 59 12.7 463 100.0

 
Pearson's chi2 (36)=120.477, Pr=0.000 City in inland Sao Paulo State, 2010 
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Table 2. Sample distribution of individuals from five  
emergency care services, according to employment  

and AUDIT risk-level zone 
  

 
Employed

AUDIT risk-level zone 

0-7 8-5 16-19 20 

f % f % f % f     % 
Yes 171 58.4 67 22.9 21 7.2 34 11.6
No 67 72.8 12 13 1 1.1 12 13

Retired 57 77 6 8.1 0 0 11 14.9

  Pearson's chi
2
: 23.496, Pr=0.001; City in inland Sao Paulo State, 2010 

 
 
Considering the time-course of alcohol consumption and the AUDI Trisk-

level zones no statistically significant difference were found. However, a higher 
ratio, i.e., 35.3%, of the individuals who reported having consumed alcohol 
regularly for one to three years, as well as 20.8% of the participants with six or 
more years of consumption, were within the risk levels of possible dependence 
(AUDIT>20). 

 
Table 3. Sample distribution of patients from five emergency care 

services, according to age and AUDIT risk level zone 
 

AUDIT risk-level zone
Age (years) 0-7 8-15 16-19      20 

f % f % f % f %
18-29 75 57.7 32 24.6 8 6.2 15 11.5
30-49 98 61.3 27 16.9 10 6.3 25 15.6
50 112 73.2 21 13.7 2 1.3 18 11.8

Pearson's chi
2
: 14.365, Pr=0.026; City in inland Sao Paulo State, 2010 

 
 
4. DISCUSSION 
 
The concept of risk-level zones of alcohol consumption assessed via the 

AUDIT makes it possible to determine long-term patterns of alcohol use and to 
better address the diverse types of alcohol consumption [18]. Assessing variables 
that might cluster within these risk zones (AUDIT7) can highlight aspects that 
should be considered when developing prevention and intervention programs. 

In this study, most of the individuals, regardless of AUDIT scores were from 
the city where the data were collected. This might have occurred because the 
service were the data was acquired is divided into regions. 
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The predominance of male individuals with high-risk alcohol use is in 
agreement with the results of other published reports [19-21]. In a study performed 
in an emergency care unit, among the psychiatric diagnoses, substance use 
(alcohol was not distinguished from other drugs) was more frequently found in 
men (29.1%) than in women (2.8%) [22]. Another study on the prevalence of 
alcohol abuse and dependence in the population of Sao Paulo, using the CAGE 
questionnaire, alcohol abuse was prevalent in 52.9% of men and 26.8% of in 
women aged 20 to 59 years [22]. 

However, these data must be treated carefully. Specifically, a systematic 
review has warned that there is no solid evidence of differences between men 
and women with respect to the qualitative use of alcohol. Regarding the observed 
and still poorly understood differences, cultural aspects are thought to be heavily 
involved in determining these consumption patterns [23]. The gender differences in 
alcohol use are relevant to developing intervention programs and in calculating their 
cost. 

However, the number of women who frequently consume alcohol has 
increased. National studies [2] have observed an increased use of alcohol 
among women and the development of a pattern of more frequent drinking 
among men. In 2006, a national study reported that approximately 29% of the 
female population drank alcohol. When the study was repeated in 2012, this 
number increased to 39%. Furthermore, the binge-drinking pattern increased 
from 36% to 49% within the above time period. Therefore, women are now 
considered an at-risk population, with growing indices of alcohol consumption 
and harmful drinking [2]. 

There was no relationship between educational level and drinking risk. This 
result may be due to the type of sampling used in this study, which may have 
introduced bias and disagrees with other research using other samples, such as a 
study performed in the south of Brazil, which showed a higher ratio of regular 
alcohol users among those with more than eight years of schooling [21]. The same 
pattern can be observed in a study performed among the urban population of 
Northeastern Brazil in which people with nine or more years of education 
exhibited a higher prevalence of alcohol consumption compared with the group 
with less education [24]. 

Another study from the southwest of Sao Paulo State has shown an inverse 
association with age and, a direct association between education and harmful 
alcohol consumption. In women, there was a direct association between alcohol 
abuse and education and a direct relationship with the marital status "single" [22]. 

The higher prevalence of frequent alcohol users among employed individuals 
that was observed in the present study corroborates with the findings of another 
study performed in a city in South Brazil, where frequent drinking was higher 
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among employed individuals [21]. However, it is important to note that in the 
present study, although frequent drinking was more common in the group of 
employed individuals, the dependence indices (AUDIT>20) were lower compared 
with those of unemployed or retired individuals. 

This study shows that alcohol consumption was infrequently mentioned as 
the primary reason for seeking medical care. However, among individuals who 
reported seeking treatment because of alcohol consumption, 81.3% exhibited  
AUDIT scores 20. Additionally, among individuals within the aforementioned score 
range, neurological complications comprised 26.7% of the reasons for seeking 
treatment, followed by gastric problems (17.7%) and suicide attempts (14.3%). 

Furthermore, regardless of there a son for emergency treatment, alcohol 
abuse (AUDIT>7) was detected early in a significant portion of the participants 
(35.9%), and possible dependence was detected in 12.7% of the individuals who 
sought treatment in general. Most of the alcohol users were male and aged 30 to 49 
years. 

Among the limitations of the present study, the fact that the nurses who 
administered the AUDIT were a small and external team stands out as this factor 
hampers an evaluation of whether the AUDIT could be realistically incorporated 
into these services' standard health evaluation procedures. Another limitation is 
that not all of the individuals who sought treatment could be addressed because 
of the dynamics and conditions of the services (high individual volume, the need 
for fast treatment, and few appropriate spaces for establishing private contact). 
Regarding about the sample, one disadvantages are the risk that the sample 
might not represent the population as a whole, and it might be biased by 
volunteers. 

 
5. CONCLUSION 
 
Despite its limitations this study suggests that administration of the AUDIT in 

urgent and community emergency care settings has proven useful for the detection 
of high-risk drinkers. Detection can potentially lead to an increase in their 
awareness about the risk associated with their consumption patterns. However, 
further studies are required in order to determine whether such an approach could 
be transparently included in the routine care provided by these services. The use of 
AUDIT in community emergency services find a lot more cases of problematic 
alcohol use that what is addressed in treatment as usual. The finding is potentially 
very important because of the large number of affected patients and the 
importance of alcohol misuse for the individuals, their families and the community. 
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Putative Risk Factors among Ghanaian Women 
Presenting with Leiomyoma 

 
 
1. INTRODUCTION 
 
Uterine fibroid (UF) or leiomyoma is a common benign tumor of the uterine 

smooth muscle. Most of the hysterectomies done in hospitals are due to the 
condition [1,2]. Similarly uterine fibroids account for 40% of all major gynecological 
surgeries in Ghana [3]. The results of several studies have estimated that 30 70% 
of women who have fibroids are in their premenopausal years [4,5]. Symptoms of 
uterine fibroids include pelvic pain, low back pain, irritable bowel, heavy menstrual 
bleeding and even premature labor and infertility [2,6,7]. Uterine fibroids are rarely 
associated with mortality but they can cause significantly increased health care costs 
and negative health experiences [6-11]. Several research results have suggested 
that uterine fibroids represent a hormone dependent disease [7,10,11]. Research 
conducted in most developed countries have established risk factors that include 
age, African-American lineage, early age of menarche and nulliparity [6,10]. Studies 
suggest that African-American women have 2 3 times the risk of uterine fibroids 
than Caucasian women [4,12] even though there were no significant ethnic 
differences in hormone levels and other known risks [5,6,12]. ln comparison with 
Caucasian women, African-American women have a higher prevalence of 
hypertension, diabetes and obesity [6,13], which are independent risk factors 
associated with uterine fibroids. 

ln general, previous studies evaluating risk factors for leiomyoma have 
included only populations based in developed countries. However there are several 
factors such as diet, exercise, culture, health seeking behavior that are quite 
different from the ones that pertain in the developing countries such as Ghana. 
The current study investigated the natural history of leiomyoma among women in 
Ghana, a developing country, with one of the highest prevalence of the condition. 
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Fibroids accounted for 40% of all gynecological surgeries making it one of the 
highest in Africa [14]. The objective of the current study was to investigate 
potential demographic, lifestyle, and medical history risk factors for leiomyoma in a 
case-control sample of Ghanaian women. 

 
2. METHODOLOGY 
 
A case-control study was conducted among women who attended the 

Gynecology department of Komfo Anokye Teaching Hospital (KATH), Kumasi, 
Ghana, between May 2005 and March 2009, to determine the risk factors for 
uterine fibroid. Two hundred (200) women with confirmed uterine fibroids and two 
hundred other women with no uterine fibroids were recruited as controls for the study 
a day or two before the planned surgical treatments for them. Both groups were 
premenopausal women between the ages of 20 and 40 years who were all 
examined by gynecologists and had transabdominal ultrasound scan also 
conducted to confirm their categorization before recruitment. Women with obvious 
hormonal imbalance, chronic, or malignant diseases were excluded. Details on the 
study protocol were approved by the Committee on human research and publication 
(CHRP) of the School of Medical Sciences/KATH. 

All subjects consented to participate in the study and completed a structured 
questionnaire that elicited information on socio-demographic characteristics, tobacco 
and alcohol consumption, economic background, physical activity, family, medical, 
previous obstetrics and gynecological histories. 

Weight, height, waist circumference and hip circumference were measured by 
trained staff of the hospital. Weight was measured in the upright position to the 
nearest 0.1kg using calibrated balance scale. Height was measured without shoes 
to the nearest 0.1cm using a Gullick II Tape Measure (model 67020) which was 
mounted on a wall. Body mass index (BMI) was calculated by dividing observed 
weight by height squared (kg/m2). Waist circumference (WC) was measured to the 
nearest 0.1cm at the narrowest point between lower end of the rib cage and iliac 
crest. Hip circumference was measured to the nearest 0.1 cm at the greatest 
horizontal circumference below the iliac crest at the level of greater trochanter. 
Waist-to-hip ratio was then computed. 

The total weight of tumors removed after surgery were measured and 
recorded. 

 
2.1 Statistical Analysis 
 
Descriptive statistics for all variables were calculated. Continuous variables 

were compared using the t-test for independent groups and expressed as 
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means±standard error of mean (SEM). Parameters that were independently related 
to fibroids were evaluated using univariate logistic regressions. All analyses were 
two-tailed and P-value<0.05 was considered statistically significant. All statistical 
analysis were done using Graph Pad Prism version 5.00 for Windows (Graph Pad 
Software, San Diego California USA, www.grphpad.com). 

 
3. RESULTS AND DISCUSSION 
 
3.1 Socio-dermographic Features 
 
(Table 1) compares the socio-demographic and obstetric/gynecologic 

features between the patients and the control group. The ages of both patients and 
control subjects ranged from 

20 to 40 years. The results showed a significant difference between the 
patients and the control subjects when analyzed based on income, education, 
marital status, alcohol consumption, and familial history of fibroids. 

There was a significant positive correlation (r2=0.9964, p=0.0018) between 
the age of the patient and the tumor size as shown in (Fig. 1). 

There was a significant association with the level of education and the 
development of fibroids. Those who had secondary and tertiary education were at a 
more than two fold (OR=2.35, 95% CI=1.33-4.14) and three fold (OR=3.28, 95% 
CI=1.64-6.55) increased risk respectively of developing fibroids. Those with no 
education however had a lower risk (OR=0.43, 95% CI=0.26-0.73) associated with 
fibroid development as shown in (Table 2). 

 
 

Table 1. Comparison of some demographic and gynecologic 
characteristics between controls and patients 

 
Variable Controls Patients p value
Age (years) 33.47±0.39 34.62±0.34 0.0288
Income (Ghana Cedi) 85.25±7.18 149.50±6.01 0.0001 
Age at menarche (years) 13.38±0.10 12.98±0.09 0.3041 
Age at first pregnancy (years) 20.07±0.45 21.13±0.70 0.1987 
Age at first birth (years) 23.40±0.90 27.90±0.59 0.0005 
Parity 3.00±0.32 1.00±0.32 0.0021 
Number of previous abortions 0.83±0.12 1.97±0.13 0.0001 
Age at first abortion (years) 18.80±0.23 18.19±0.09 0.0099 
Length of menstrual cycle (days) 28.06±0.13 28.24±0.10 0.2740 

 
The data are expressed as Mean±SEM 
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Fig. 1. Correlation between age and the weight of tumor developed 

 
Analysis of the data revealed that there was a significant association between 

marriage and the development of fibroids (Table 2). Those who had never been 
married were at a higher risk of developing fibroids compared to those who had 
ever married (OR=1.62, 95% CI, 1.07-2.44). 

 
factors for fibroid development 

 

*Reference category. OR Odds Ratio; Cl Confidence lnterval; No.  Number of subjects 

Parameter                     Controls no. Patients no. OR  Cl 
                               (%)           (%)            
BMl        
Under weight 32(16.0)  18(9.0)  0.70  0.34-1.42 
Normal* 64(32.0)  46(23.0)  1.00   
Over weight 54(27.0)  74(37.0)  1.91  1.14-3.20 
Obese 26 (13.0)  42(21.0)  2.25  1.21-4.17 
W/H ratio        
Obese 13(6.5)  45(22.5)  3.60  1.74-7.47 
Normal* 52(26.0)  50(25.0)  1.00   
Education        
No education 88(44.0)  35(17.5)  0.43  0.26-0.73 
Basic education* 71(36.0)  65(32.5)  1.00   
Secondary education 27(13.0)  58(29.0)  2.35  1.33-4.14 
Tertiary education 14(7.0)  42(21.0)  3.28  1.64-6.55 
Marital status        
Ever married* 139(69.5)  117(58.5))  1.00   
Never married 61(30.5)  83(41.5)  1.62  1.07-2.44 
Alcohol intake        
Never drank* 132(66.0)  107(53.5)  1.00   
Ever drank 68(34.0)  93(46.5)  1.69  1.13-2.53 
Family history of fibroids        
Yes 74(37.0)  28(14.0)  3.61  2.21-5.90 
No/not aware* 126(63.0)  172(86.0)  1.00   
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Although alcohol intake was common in both controls and patients, the 
drinkers had a significantly increased risk (OR=1.69, 95% Cl=1.13-2.53) of 
developing fibroids compared to the non-drinkers (Table 2). 

Familial history of fibroids in subjects was strongly associated with the 
development of fibroids as people with such family history were at an increased risk 
(OR=3.61, 95% Cl=2.21-5.90) of developing fibroids compared to people who had 
no family history of fibroids (Table 2). 

 
3.2 Obstetrics and Gyenaecologic Findings 
 
There was a significant difference between the two groups when data on 

age at first birth was analyzed (Table 3). The analysis revealed that  those who 
had their first birth at 25 years or more had an increased risk of developing fibroid 
compared to those who had their first birth before the age of 25 years (OR=2.82, 
95% Cl=1.60-4.98). 

The nulliparous women had an increased risk of developing fibroid compared 
to those who had one or more live births (OR=6.50, 95% Cl=4.18-10.10) as seen in 
(Table 3). 

There was a strong association between history of abortion and the 
development of fibroid (Table 3). Women who have ever had at least one abortion in 
the past were at an increased risk of developing fibroid compared to women who had 
no history of past abortions (OR=3.35, exact 95% Cl=1.90-5.91). Those who had 
had past induced abortions were also at an increased risk of developing fibroid 
compared to those who had had spontaneous abortions (OR= 3.33, exact 95% 
Cl=1.11-9.99). Analysis revealed a significant association between the risk for 
developing fibroid and the use of contraceptives and phytotherapeutic agents. 
Those who have had past sexually transmitted infections had a higher risk of 
developing fibroids compared to those who have never had (OR=2.27, exact 95% 
Cl=1.21 -4.28). 

 
Table 3. Frequency distribution and odd ratios for the association  

of putative risk factors for fibroid development 
 

Parameters                     Controls Patients OR 95% Cl 
                                no. (%)      no. (%)        
Age at menarche (years)        
012 78(39.0)  84(42.0)  1.13  0.76-1.69 
>12* 122(61.0)  116(58.0)  1.00   
Age at first birth (years)        
<25* 52(26.0)  50(25.0)  1.00   
025 88(44.0)  30(15.0)  2.82  1.60-4.98 
Parity        
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Nulliparous 46(23.0)  132(66.0)  6.50  4.18-10.10 
01Births* 154(77.0)  68(34.0)  1.00   
Abortions        
Ever aborted 19(9.5)  52(26.0)  3.35  1.90-5.91 
Never aborted* 181(90.5)  148(74.0)  1.00   
Type of abortion        
Spontaneous* 10(5.0)  13(6.5)  1.00   
lnduced 9(5.0)  39(19.5)  3.33  1.11-9.99 
Age at first abortion (years)        
>18 16(8.0)  21(10.5)  3.94  1.32-11.71 
Method of delivery        
Ever had a caesarian section 33(16.5)  13(6.5)  0.87  0.42-1.78 
Never had a caesarian section* 121(60.5)  55(27.5)  1.00   
Length of menstrual cycle        
026 5(2.5)  3(1.5)  0.58  0.14-2.47 
27-29* 183(91.5)  189(94.5)  1.00   
030 12(6.0)  8(4.0)  0.65  0.26-1.62 
Contraception        
Never used* 108(54.0)  83(41.5)  1.00   
Ever used 92(46.0)  117(58.5)  1.66  1.11-2.46 
Sexually transmitted infections        
Never infected* 184(92.0)  167(83.5)  1.00   
Ever infected 16(8.0)  33(16.5)  2.27  1.21-4.28 
Phytotherapeutic agents        
Never used* 86(43.0)  62(31.0)  1.00   
Ever used 114(57.0)  138(69.0)  1.68  1.11-2.53 

 
*Reference category. OR Odds Ratio; Cl Confidence lnterval; No. Number of subjects 

 
 
3.3 Anthropometric Features 
 
(Table 4) shows the anthropometric features of both patients and controls. 
 

Table 4. Anthropometric features of patients and controls 
 

Parameter          Control Patients p value 
Weight (Kg) 83.55±3.57 92.50±2.22 0.0326 
Height (m) 1.59±0.01 1.60±0.01 0.7060 
WC (cm) 66.44±3.31 87.44±3.47 0.0001 
HC (cm) 76.79±5.23 92.55±3.91 0.0474 
BMI (Kgm-2) 22.40±0.22 25.35±0.49 0.0001 
WHR 0.87±0.01 0.91±0.01 0.0084 
WC/HC 56.30±2.56 49.36±2.06 0.0449 

 
WC: Waist Circumference, HC: Hip Circumference, BM/: Body Mass /ndex, WHR: Waist-to-Hip 

Ratio.The data are expressed as Mean±SEM 
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Weight, waist circumference, hip circumference, BMI, and WHR differed 

significantly between patients and control subjects. 
(Table 5) shows the correlation between the various anthropometric 

parameters measured in both patients and control subjects. The tumor weight and 
the BMI had a significant correlation. When subjects were classified as 
underweight (<18.5), normal (18.5 24.9), overweight (25.0 29.9) and obese (D30), 
there was a strong association between the development of fibroid and an increase 
in the patients BMI; with the overweight patients having an almost two fold increased 
risk (OR=1.91; 95%CI=1.14-3.20) and the obese having far more than a two-fold risk 
increase (OR=2.25; 95%CI=1.21-4.17) of developing fibroid when compared to the 
patients with normal BMI. The underweight patients however had a decreased risk 
(OR=0.70; 95%CI=0.34-1.42) of developing fibroid when compared to the normal 
BMI patients. 

 
Table 5. Correlation between anthropometric variables for controls (lower 

left-hand side) and patients (upper right-hand side) 
 

 Weight height WC HC BMI WHR TW
Weight  0.49*** 0.53*** 0.53*** 0.97*** 0.14 -0.20
Height 0.47*  0.17 0.15 0.25 0.14 0.15 
WC 0.96*** 0.43  0.99*** 0.53*** 0.29* -0.01 
HC 0.96*** 0.42 0.89***  0.53*** 0.14 0.01 
BMI 0.96*** 0.22 0.93*** 0.93***  0.13 0.04* 
WHR -0.05 -0.05 0.16 -0.29 -0.04  0.03* 

 
*Correlation is significant at the 0.05 level (2-tailed), **correlation is significant at the 0.01 level 

(2-tailed), ***correlation is significant at the level of 0.001 (2-tailed). WC: Waist Circumference, HC: Hip 
Circumference, BM/: Body Mass /ndex, WHR: Waist-to-Hip Ratio 

 
When subjects were categorized as normal or obese based on their waist-to-

hip ratio, there was a strong association between obesity and the development of 
fibroid (OR=3.60; 95% CI=1.74-7.47) with the obese having an increased risk of 
developing fibroids. 

The findings of the present study indicates that leiomyoma mostly occur 
among women in their late reproductive ages which is consistent with other 
research findings [15-17]. This observations is attributed to the increase risk in new 
fibroid development and the increased growth of, or increased symptoms from, 
already existing fibroids, as well as from a greater willingness of women in the later 
reproductive years to have gynecologic care [7]. 

This study observed a significant difference in the level of education 
between the two groups. This study also revealed that those women with tertiary 
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and secondary education had more than a three-fold and two fold risk of developing 
fibroid compared to women with basic education. The results of this study are 
consistent with the findings of another study [18]. Highly educated women in Ghana 
tend to be sedentary, but one of the modifiable risk factors that have been reported 
for hormonally mediated tumors such as fibroids and breast cancer is physical 
activity [19,20]. The demands of long years of education means highly educated 
women tend to defer birth and since parity is protective in the development of 
leiomyoma [21,22] it may explain the significant difference between the two groups 
in terms of education. 

Unmarried women are more likely to have multiple partners and hence 
higher risk of contracting STIs. STIs are link to fibroid development. Unmarried 
women are also more likely to be nulliparous, which is a risk factor for the 
development of fibroids. 

Alcohol plays a variety of roles in Ghanaian culture [23] and so women, 
particularly the elderly, indulge freely and frequently in the act of alcohol 
consumption as they go through their daily activities. The findings of this study are 
consistent with those which also showed that the risk of uterine leiomyoma 
correlated positively with the years of alcohol consumption and with current 
consumption of alcohol [24]. Alcohol consumption is associated with higher 
endogenous levels of oestradiol and estrone which may promote growth of uterine 
leiomyoma [25-27]. 

Although the number of previous abortions was considerably high among 
patients compared to the control subjects. In the present study there was an 
increase risk of leiomyoma among women who had had previous induced abortions. 
The mechanism underlining this association is poorly understood but the theory of 
tissue injury and post abortion infections could be implicated. Abortion procedures 
and post abortion infections may lead to cellular injury and inflammation which has 
been proposed as mechanism for the initiation of myoma [2]. In Ghana it is 
estimated that more than a third of all gynecological admissions are abortion related 
[28-30]. In many of these cases there are poor post abortion care leading to several 
complications that could precipitate the development of fibroid. 

The study also revealed a higher risk of developing fibroid in women who have 
had previous sexually transmitted infections (STIs) compared to those who have 
never had an STI. One a similar study reported a correlation between pelvic 
inflammatory disease (PIO) and leiomyoma [31]. The effect of infectious agents on 
myometrial tissue has been proposed to explain this observation because of the 
increasing evidence relating infectious agents to several neoplasms [32], and more 
specifically because of the observed development of smooth muscle neoplasms 
among children infected with human immunodeficiency virus [33]. The association of 
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fibroid with chlamydial infection, a common cause of PIO further lends credence to 
this theory [34]. 

Most of the women used injectable contraceptives whiles a few used oral 
contraceptives and intrauterine devices (IUO). These injectable contraceptives were 
mostly progestin-only injectables. 

Some studies on the use of steroid contraceptives and hormone replacement 
therapy have clearly identified the procarcinogenic and anticarcinogenic properties 
of oestrogens and progestins, respectively, in the endometrium [35]. 

Overall, it was observed that an increase in body mass index (BMI), weight, 
and waist-to-hip ratio were each associated with an increase in uterine leiomyoma 
risk. WHR and BMI also had significant association with tumor weight at surgery in 
the present study. Other studies have also found similar trends in the different 
populations [36]. Literature is inconclusive with regards to the role of BMI in the 
development of leiomyoma. Some studies [12,16,37] have found that the risk of 
uterine leiomyoma increases monotonically with increasing BMI. Studies in 
premenopausal women have consistently documented an inverse association 
between BMI and circulating levels of sex hormone-binding globulin [38-40]. 
Decreases in sex hormone-binding globulin may increase the amount of free 
oestrogen or the fraction available for biologic activity [38]. Obesity is associated 
with decreased 2-hydroxylation of estrone to catechol oestrogens and increased 16-
alpha-hydroxylation of estrone to estriol, thereby producing oestrogens with greater 
uterotropic activity [36,41]. 

 
4. CONCLUSION 
 
The results of this present study describe associations of uterine fibroids 

with specific lifestyle and medical history risk factors. Family history of leiomyoma 
predisposes women to developing leiomyoma. This study has also shown that 
among Ghanaian women a history of previous abortion and age at previous abortion 
also predisposes them to leiomyoma. As revealed in this study increase BMI, WHR 
and nulliparity are the most independent risk factors for uterine fibroid or leiomyoma 
among Ghanaian women. 
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An Antiplasmodial Plant 

 
 
1. INTRODUCTION 
 
Malaria is a mosquito borne infectious disease of humans caused by 

eukaryotic protists of the genus Plasmodium. It is widespread in tropical and 
subtropical regions of the world including much of the Sub-Saharan Africa. In 
Nigeria, malaria is mostly caused by Plasmodium falciparum and Plasmodium 
malariae. The female anopheles mosquito transmits these parasites to humans. 
Malaria has great morbidity and mortality than any other infectious disease of the 
world [1]. 

Despite advances in modern medicine, malaria remains a disease difficult to 
eradicate, therefore a major health problem [2]. Malaria is the most clinically 
investigated disease worldwide with an estimated 300 million to 500 million 
investigated cases annually. This according to the world health organization (WHO) 
results in approximately 1.5 million to 2.7 million deaths annually. Ninety percent of 
the deaths occur in children under five years of age living in Sub-Saharan Africa. 
In Africa, some 3000 children die of malaria daily, one every second [3]. In 
Nigeria, 60 million people experience malaria attack at least twice a year. The new 
report on Nigeria further reveals that 92% of pregnant women and children under 5 
years of age are very susceptible because their resistance is low [4]. Malaria 
infestation is commonly associated with poverty and can indeed be a cause for 
poverty and a major hindrance to economic development. Human malaria likely 
originated in Africa and has co-evolved along with its hosts, mosquitoes and non-
human primates. The first evidence of malaria parasite was found in mosquitoes 
preserved in amber from the Falacogne period that is approximately 30 million years 
ago [2]. Malaria parasites may have become human pathogen from the entire 
history of the species [5-8]. About 10,000 years ago, malaria started having a 
major impact on human survival which coincides with the start of Agriculture [9]; the 
consequence was natural selection for sickle cell disease (SCD), thalassemia, 
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glucose 6-phosphate dehydrogenase deficiency, ovalocytosis, elliptocytosis, the 
loss of Garbich antigen (glycophorin C) and the duffy antigens on the erythrocytes; 
such blood disorders confer a selective advantage against malaria infection [10]. 
Throughout human history, the most critical factors in the spread and eradication of 
the disease have been human behavior (shifting population centers, changing 
farming methods and the like) and living standards. Poverty has been and remains a 
reason for the persistence of the disease, while it has undergone a decline in some 
other locations. Climate change is likely to affect future trends in malaria 
transmission, but the severity and geographical distribution of such effects is 
currently uncertain, though attracting scientific attention [11]. In humans, malaria is 
caused by P.falciparum, P. malariae, P. ovale, P. vivax and P. knowlesi [8]. Among 
these, infected P. falciparum is the most common species identified (75%) followed 
by P.vivax (20%). P. falciparum infestations account for the majority of deaths [12] 
and non-falciparum species have been found to be the cause of about 14% of cases 
of severe malaria in some human groups [12,13 ] P. falciparum infestation is 
proportionately more common outside Africa. 

The gametocytic male (microgametocytes) and the female 
(macrogametocytes) are ingested by anopheles mosquitoes during a blood meal. 
The parasite multiplication in the mosquito is known as the sporogonic cycle. While 
in the mosquito stomach, the microgametes penetrate the macrogametes generating 
zygotes. The zygotes in turn become motile and elongated, and invade the mid-gut 
wall of the mosquito, where they develop into oocytes. The oocytes grow, rupture 
and release sporozoites into a new human host, perpetuating the malaria or 
plasmodium life cycle. The malaria parasite requires amino acids for the synthesis of 
its protein, imported from host plasma and digested from host hemoglobin. 
Hemoglobin is an extremely abundant protein in the erythrocytes and cytoplasm, 
serves as the major source of amino acids for the parasites. The food vacuole is an 
acidic compartment (pH 5.0-5.4) that contain protease activities. In this regard, the 
food vacuole resembles a lysosome, except that other acid hydrolases are absent. It 
is assumed that other acid hydrolases are not needed since the micro-environment 
of the erythrocyte is almost exclusively protein and in particular, hemoglobin. 

Several distinct protease activities representing three of the four major 
classes of proteases have been identified. The digestion of hemoglobin probably 
occurs by a semi-ordered process involving the sequential action of different 
proteases [14]. Many plasnespsin genes have been identified in the genome of P. 
falciparum and four of these appear to function in the food vacuole. Plasnespsin-1 
and Plasnespsin-2 are the best characterized and both are capable of cleaving 
unwanted hemoglobin between phenylalanine and leucine residues located at 
positions 33 and 34 on the alpha(a) globin chains. These residues are located in a 
region known as "hinge region", which is located in a conserved domain known to 
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be very crucial to the stability of the overall structure of hemoglobin. Cleavage at this 
site presumably causes the globin subunits to dissociate and partially unfold. It has 
been suggested that falcipain 2 [15] and possibly falcipain 3 [16] are capable of 
digesting hemoglobin [16]. 

Over decades and centuries, man has been in search of drugs or medication 
for malaria treatment. These drugs known as antimalarials or antiplasmodials range 
from herbal or ethnobotanical compounds such as Quinine obtained from the bark 
of Cinchona tree to the synthetic antimalarials like chloroquine and the 4-
aminoquinolones [17]. As a result of drug resistance in the treatment of malaria, a 
new conventional approach has been at interplay to design drugs on the concept of 
combination therapy (CT). The main aim being to minimize drug resistance and to 
potentiate the activities of antimalarials that have found use in the therapy of malaria 
by prompt parasitological confirmation using microscopy or other current diagnostic 
methods such as those employing Lactate dehydrogenase (LOH) diagnostic kits 
[18]. Quinine has a long history, stretching from Peru and the discovery of Cinchona 
tree, the potential uses of its bark to the current day collection of derivatives that are 
still frequently used in the treatment of malaria. 

Chloroquine was until recently, the most widely used antimalarial. It was the 
original prototype from which most methods of treatment are derived. It is also the 
least expensive, best tested and safest of all available drugs. The emergence of 
drug resistant parasitic strains is rapidly decreasing the effectiveness, however; it is 
still the first line drug of choice in most Sub-Saharan African countries. Chloroquine 
is a 4-aminoquinolone compound with a complicated and still unclear mechanism of 
action. It is believed to reach high concentrations in the vacuoles of the parasites, 
which is due to the alkaline nature of the vacoule, which raises the internal pH. The 
most significant level of activity found is against all forms of schizonts. Apart from 
chloroquine, a wide array of antimalarials synthetically produced have been used 
over the years for the prophylaxis and chemotherapy of malaria. These include- 
Amodiaquine, Pyrimethamine, Artemisinin and its derivates, Proguanil, Sulfonamide, 
Mefloquine, Atovaquine and Primaquine. Artemisinin was derived from a Chinese 
herb (Qinghaosu) that has been used in the treatment of fever for over 1600 years, 
thus predating the use of Quinine in the western world. It is derived from the plant 
Artemisia annica and the active compound was isolated first in 1971 and named 
Artemisinin. It is a sesquiterpene lactone with a chemically rare peroxide bridge 
linkage. It is this linkage that is thought to be responsible for the majority of its 
antimalarial actions, although the target within the parasite remains controversial. 

Artemisinin has a very rapid action and the vast majority of patients treated 
show significant improvement within 1-3 days of receiving treatment. It has 
demonstrated the fastest clearance of all antimalarials currently used and acts 
primarily on the trophozoite phase, thus preventing the progression of the disease. 
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Semi-synthetic Artemisinin derivatives such as Artesunate and Artemether are easier 
to use than the parent compound and are converted rapidly in the body to the active 
compound Dehydroartemisinin [19,20]. 

Phyllantus amarus (Schumach and Thonn) is a plant of the family 
Euphorbiaceae. It is a wild herb of the Amazonian forest, though widely distributed in 
the tropics and sub-tropics across Nigeria [21,22]. It is known by several local 
names, but commonly called (Enyikwonwa) in Igbo language and regarded as a 
plant of general medicinal application. Traditional local uses in Nigeria include: the 
treatment of diarrhea and gastrointestinal disorders. It is also a food additive for 
puerperal and lactating/breastfeeding mothers and used in South-Eastern Nigeria, 
to treat malaria related syndromes; effective against fungi and antiviral (hepatitis B). 
It binds hepatitis B surface antigen (HBsAg) and inhibits HIV DNA polymerase 
activity as well as other hepatitis viral DNAs [23]. The parts of the plant normally used 
include- the dried leaves and stem. Phyllantus amarus extract have been reported by 
many workers to possess hepatoprotective activity [24]. The plant extract has 
equally been found to exhibit hypoglycemic effect in diabetes induced animals, thus 
useful for the management of diabetes mellitus [24-26]. It also possess antimicrobial 
properties and has been found to interfere with the formation of kidney stones, 
therefore, a useful alternative for protective treatment [27]. Possible antispasmolytic 
effects of the extracts on smooth muscles have been reported to contribute to its 
effect on urolithiasis. Recent reports on studies of the antibacterial, anti-inflammatory 
and anti-malarial activities of some Nigerian medicinal plants did not include 
Phyllantus amarus [28], irrespective of the widespread use of the plant parts for the 
treatment of fevers in South-Eastern Nigeria. This study aims at unveiling the 
antiplasmodial effects of aqueous and ethanol extracts (AE and ETOHE) of the 
aerial parts of Phyllantus amarus and the comparison of the antiplasmodial effects 
of its extracts with some reference antimalarials such as Chloroquine and 
Dihydroartemisinin (Artemether) on Plasmodium infected Albino mice. 

 
2. MATERIALS AND METHODS 
 
2.1 Collection and Preparation of Plant Sample 
 
Phyllantus amarus was collected from the herbarium of the Department of 

Forestry and Wildlife of the School of Agriculture and Technology, Federal 
University of Technology, Owerri, Nigeria with voucher no PX231WLFDO. The plant 
was authenticated by a plant taxonomist Mr. Francis Iwunze, as being the best 
variety. One hundred and fifty grams (150g) of the aerial parts were collected from 
the plants, washed under running water and dried at room temperature of 27°C. The 
dried aerial parts were blended into powder using an electric grinder. The blended 
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sample was sieved to get fine powder. Fifty grams (50g) of the powdered sample 
were soaked in 300ml each of distilled water and ethanol of analytical grades for 
48h. Each sample was filtered using Whatman No 1 filter paper. The aqueous 
extract (AE) and ethanolic extract (ETOHE) were concentrated using rotor 
evaporator maintained at room temperature of 27°C. The extracts were then stored 
in a refrigerator at 8°C until used. The percentage yield of each extract was 
calculated, expressed in grams and standardized. 

 
2.2 Phytochemical Analysis 
 
Phytochemical screening of aqueous and ethanolic (AE and ETOHE) extracts 

of the plant Phyllantus amarus were carried out using the standard procedures of the 
analytical methods of the Association of Official Analytical Chemists [29]. 

 
2.3 Experimental Animals 
 
Twenty-five Swiss albino mice of either sex were obtained from National 

Institute for Pharmaceutical Research and Development (NIPRD) Abuja. The mice 
were acclimatized for a period of 10 days and fed standard mouse cubes and clean 
drinking water. The mice were caged in five (5) groups of separate cages of five mice 
in each. 

 
2.4 Collection of Malaria Parasite 
 
The Chloroquine resistant Plasmodium berghei (NK65) used for the study was 

obtained from NIPRD (National Institute for Pharmaceutical Research and 
Development, Idu Abuja, where five animals (4 males and 1 female) weighing 19g to 
22g, were selected and infested with Plasmodium berghei through passaging. 

 
2.5  In vivo Culture of the Plasmodium berghei Using Albino Mice 
 
The infested/passaged mice were brought back to the Department of 

Biochemistry Research Laboratory (FUTO) from Abuja. The mice were allowed to 
stay for 4 days for the incubation of the parasites until the parasite infestation was 
established. After 4 days, the passaged mice were sacrificed and their blood used to 
passage/infect the 25 healthy mice via the intraperitoneal route. The P. berghei 
infested blood cells were injected intraperitoneally into the mice from blood diluted 
with phosphate buffered saline (pH 7.2), such that each 0.2ml of blood had 

approximately 10X107 infested cells (parasite/kg). The mice (both the infected and 
co-infected) have free access to standard laboratory mice foodstuff (vital starter) and 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

329

water; the mice being kept under standard laboratory conditions of light, air and 
water with frequent checks. Five different cages were made to contain five mice in 
each, making up the 5 groups based on their similar weights and project design. 

 
2.6 In vivo Treatment of the Infested Albino Mice 
 
Tests were performed using a 4 day curative standard test [30], 

employing the rodent malaria parasite, P. berghei (NK 65). Five mice were used in 
each of the groups, labeled A to E and regarded as test/treatment groups. Forty-
eight hours after infestation with the malaria species, the plant extracts (AE and 
ETOHE) were administered to the experimental groups (Groups A, B) at a dose of 
10mg/kg for 4 days. Groups C and D mice were administered Artemether and 
Chloroquine respectively. The negative control group (Group E) mice were not 
treated after infestation. All drug administration was performed via the 
intraperitoneal route. The extracts were dissolved to the indicated suitable dose 
level in solution and suspension; the later requires dissolution in 3% w/v Tween 
80. Treatments were performed daily for 4 days starting 48 hours after infection; 
each mouse receiving a total of 4 intraperitoneal doses of the reference drugs 
[30,31]. Two reference antimalarial drugs used included: Dihydroartemisinin and 
Chloroquine as injections were purchased from Eva Pharmacy Ltd Elele, Port 
Harcourt, and administered at a dose of 10mg/kg respectively for 4 days. Thick and 
thin blood smears were prepared from blood obtained from the tail veins of the 
mice, fixed with methanol, stained with Geimsa at pH 7.2 and examined under 
microscope usingX100 (under oil immersion) to assess the level of parasitemia. The 
percentage parasitemia was calculated according to the relationship outlined [32] as 
follows: 

 
% Parasitemia =  No of parasites in treatedX100 

No of parasites in control 
 
This is normally assumed to be: 
 
% Parasitemia = No of parasites in treated x100 

500 
 
2.7 Preparation of Samples for Mineral Determination 
 
Two grams (2g) of the dried powdered samples were weighed into separate 

beakers using micro-weighing balance treated with 20ml of concentrated HN03, 
heated to reflux on an electric hot plate at 80°C-100°C until digestion was complete. 
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20ml of conc. HN03 was also added to an empty beaker which served as control. 
The content of the beaker was allowed to cool, filtered through Whatman filter paper 
No. 42 into a volumetric flask and the volume made up to 100ml with de-ionized 
water. The flasks were then covered. 

 
2.7.1 Determination of minerals 
 
The mineral content of the sample was analyzed using the hydrolysate 

prepared above in 2.7 by the methods of the Association of 0fficial Analytical 
Chemists [29] employing Atomic Absorption Spectrophotometer (AAS 969 Unicam 
Solar 32); but Na and K were determined by flame photometry (JENWAY PF7). All 
reagents and chemicals used were of analytical grade. Acid washed glass wares as 
well as de-ionized water were used throughout the analyses. The digested samples 
were made up to 100ml and stored in polypropylene containers. Four working 
standards (1000ppm) and a blank were prepared for each of the mineral elements: 
Ca, Fe, Mn, Mg, K, Na, Cd, Pb, and Zn in concentrated HN03. Absorbance values 
were noted for standard solutions of each element in the sample using Atomic 
Absorption Spectrophotometer (AAS). Calibration curve was obtained for 
concentration versus absorbance and data were statistically analyzed by fitting of 
straight line by least square method. A blank reading was also taken and the 
concentrations of various elements were calculated in mg. All values are means of 
three replicate determinations. The standard deviation from the mean of the mineral 
content were determined, computed and recorded. 

 
2.8 Staining Techniques 
 
The staining technique is aimed at identifying chloroquine resistant malaria 

parasites of P. berghei. The procedure is as follows: 
(a) Using sterile scissors, blood was collected from the tail veins of infested 

albino mice into a glass slide. 
(b) Placing another slide on the blood, a thin film smear was made and 

allowed to dry.  
(c) The thin film smear was now flooded with methanol for about 2-3 minutes. 

This is to fix the blood parasites permanently on the slide. 
(d) The film smear was flooded with Giemsa stain and allowed for about 15-20 

minutes.  
(e) Sterile water was now used to wash the Giemsa stain and allowed to dry.  
(f) Immersion oil was dropped on the slide (film) and viewed under the 

microscope at X100 eye piece. 
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2.9 Statistical Analysis 
 
Each analysis of the parasite level was carried out in triplicate. Data obtained 

were analyzed using student's t-test and ANOVA. Values for PS0.01 were taken as 
significant. 

 
3. RESULTS AND DISCUSSION 
 
Results are presented in (Tables 1-5) and (Figs. 1, 2 and 3) respectively. 
 
The table above shows the result of different phytochemicals identified 

qualitatively; those with (+) were present in the plant sample. The table equally 
shows the abundance of the secondary metabolites. 

The negative values in the table show decrease in body weight of parasitized 
mice, while positive values indicate increase in body weight. There is significant 
difference at pS0.01 in percent body weights of groups A, B and C mice when 
compared with groups D and E mice. 

 

 
 
Fig. 1. Thin blood film smear showing red cells infected by P. berghei at 

X100 magnification, treated with ethanolic extract (ETOHE) of Phyllantus 
amarus at day 4. Red arrows show parasitized zones; yellow arrows show 

cleared zones 
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Fig. 2. Thin blood film showing red cells of Plasmodium berghei from 
infected mice at X100 magnification, not treated at day 4. Red arrows show 

parasitized zones. There are no cleared zones 
 

 
 
Fig. 3. Thin blood film smear showing, red cells of P. berghei of infested 

mice at X100 magnification, treated with Artemether at day 4. Red arrows are 
virtually absent, while yellow arrows show cleared zones 

 
The values in the table are the Mean±SD from triplicate determinations. 

Cadmium and lead were not detected in the plant sample.Ca is very outstanding in 
its value. This can be very valuable for the fortification of meals both for infants and 
adults, preventing rickets in children and osteoporosis in adults. The value of Fe is 
worth mentioning. As a component of blood, the plant extract would now play a dual 
role; thus, as an antiplasmodial agent and a source of Fe for the replenishment and 
synthesis of hemoglobin especially during convalescence. 
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4. DISCUSSION 
 
From various analyses, it was discovered that the plant extracts contain 

various phytochemicals like tannins, alkaloids, saponins, flavonoids, sterols and 
terpenoids as shown in (Table 1). The table also shows the level of abundance of 
the various secondary metabolites. Alkaloids are a group of secondary metabolites 
found both in plants and animals and exhibit remarkable physiological effects in the 
human body. Some can function as drugs. Flavonoids are antioxidants, functioning 
as free radical scavengers, protecting the human body against peroxidation and 
cancer development [33]. Saponins were equally identified in the extracts. They 
possess high polarity and soluble in aqueous media. Steroidal saponins are of great 
pharmaceutical relevance and are of great relationship to compounds such as 
sex hormones, diuretic steroids, vitamin D and cardiac glycosides [34]. (Table 2) 
shows the yield of extracts from various solvents. There is no significant 
difference in the yield from the two solvents at pS0.01. (Table 3) depicts the 
percent (%) increase or decrease in weight of the parasitized mice. Groups A, B 
and C mice experienced increase in weight while Groups D and E exhibited 
decrease in body weights. This decrease in weight could result from the invasive 
nature of the parasitemia, moreso; the malaria parasite feeds on blood. The 
mechanism of protein synthesis was still on with the groups that increased in 
weight. Apart from that, there was net utilization of nitrogen in the diets as the 
therapy proceeds, leading to massive reduction of the parasitemia, leading to 
positive nitrogen balance. The converse is true for groups D and E mice. It has 
also been reported by many workers that Chloroquine inhibits protein 
synthesizing machinery in malaria patients treated with the drug. For the group E 
mice that were infested and not treated, the parasitemic level was very high, 
which finally led to drastic loss of weight and finally death. The mice were in 
negative nitrogen balance and could not synthesize the basic nutrients for 
growth and repair, which are needed for survival. (Table 4) shows the mineral 
element composition of the aerial parts of the plants. The plant is really a rich 
source of mineral element and can be of importance for convalescence, since 
most of these are important for metabolism of some hormones and drugs. For 
example, zinc is very important for insulin metabolism. More than 300 enzymes 
are zinc dependent and also an antioxidant [35]. Magnesium and manganese 
are required by some antioxidant enzymes like catalase and carbonic anhydrase 
for their activities. Magnesium within the cells is bound to proteins and 
negatively charged molecules. Eighty percent of cytosolic magnesium is bound 
to ATP and as MgATP, a substrate to many enzymes before catalysis [36]. 
Sodium and potassium are required for nervous transmission along neurons and 
axons. 
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The normal Swiss albino mice infested with Plasmodium berghei but not 
treated (Group E ) and Group D mice treated with Chloroquine became weak after 
day 6; while the infested Group C treated with Dihydroartemisinin (Artemether 
10mg/kg ) survived the infestation, and the parasitemia cleared in day 4. However, 
comparing day 0 and day 11 treatments with the ethanol extract of P. amarus; the 
level of parasitemia greatly reduced from (1.60±0.2 to 0.4±0.2) which is significant 
at PS0.01). The ethanolic extract was more efficacious than the aqueous extract 
(AE) in reducing the parasitemia (1.53±0.2 to 1.0±0.2) as compared to the level of 
parasitemia (1.53±0.1 to 4.0±0.1) in the untreated group. Comparisons made 
between day 0, day 4, day 8 and day 11, imply that the parasitemic level of the 
infested animals treated with ethanolic and aqueous extracts of the plant showed 
significant difference (PS0.01) when compared with other treatment groups like the 
infested untreated group and the Chloroquine treated group. There was no 
significant difference (PS0.01) observed when Group D mice, treated with 
chloroquine and Group E (untreated animals) were compared at PS0.01). The 
difference in the efficacy of the ethanolic and aqueous extracts may be due to 
the concentration of the active metabolites in the two extracts. 

Although the parasitemia was not completely cleared in groups A and B 
mice, there was dramatic reduction as shown in (Table 5). The antIplasmodial effect 
of extracts from Phyllantus embelica have been reported [32,37]. Apart from the 
treatment of malaria, the plant extracts have been reported by many workers to be 
effective in the treatment of hepatitis B and C [38,39] and even urolithiasis as 
reported by some other workers [27]. 

The use of ethanol and water as solvents for the extraction of the active 
metabolites is in consonance with folkloric procedure for treatment using decoctions 
and ethanolic extracts. The percentage (%) yield of the extracts shown in (Table 
2) varied probably due to the solvent medium. The methods employed required 
no heat, thus preserving most of the thermo-labile metabolites in their active 
forms. The aqueous extract had more yield suggesting more solubility of most 
hydrophilic components of the metabolites in that medium like the saponins that 
have been referred as very polar. In the study, the ethanolic extract 
demonstrated higher antiplasmodial activity than the aqueous extract because 
like most antimalarial herbal extracts, possess outstanding inhibitory effect on 
the multiplication of Plasmodium berghei used in the study .Ethanol is less 
dense than water and possess greater diffusibility in the same medium than 
water, this may also account for its bioavailability in cells and tissues. This might 
also account for the greater efficacy exhibited by the ethanolic extract over the 
aqueous extract. It might also be possible that the most active metabolites were 
more soluble in ethanol than water, for example, the presence of alkaloids, 
flavonoids and tannins, conferring this advantage on the ethanolic extract. There 
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was no significant (ps0.01) percent increase in body weight of the experimental 
animals treated with ethanolic and aqueous extracts. It may be that the active 
metabolites and other components of the plant extracts possess lipid lowering 
effects by increasing the metabolic activity of the mice. The phytochemical 
composition of the plant is notable, containing tannins, terpenoids, flavonoids, 
steroids, and alkaloids. The high preponderance of these metabolites and 
phytochemicals may be responsible for the antiplasmodial activity exhibited by 
the plant extracts [40, 41, 42]. Also present in the plant extract are some 
nutrients and micro elements which may be responsible for the activity of the 
active principles acting as cofactors, coenzymes and catalysts. For example, 
many metabolic enzymes like the kinases, require the presence of magnesium 
(Mg) ions for catalysis. Most antioxidant enzymes require manganese (Mn) 
Some of the mineral elements are cofactors to many metabolic enzymes, drugs, 
metabolic intermediates and participate in carbohydrates, lipids , protein 
metabolism, as well as in many biosynthetic  and transformation reactions. For 
decades and centuries, man has been in search for the cure of malaria which 
seems intractable. Many herbal preparations have been in vogue and new 
combinations of drugs developed. Many theories emanating from the tropical 
localization of this syndrome [43-45 ] exist, but these have not yielded the 
desired effects. Conventional synthetic drugs have failed to ameliorate the 
malaria syndrome and this explains while traditional Africans resort to herbal 
remedies which have exhibited novel therapeutic applications for treatment of 
acute malarial infestations and for which malarial species have failed to gain 
resistance [46,47]. Apart from its role as an antiplasmodial plant, a lot of 
literature have cited many roles for the plant extracts such as 
hepatoprotectiveness, anti-cancer, anti-HIV 1 and 2 [48-50]. Others include 
dyslipidemic, antimicrobial, anti-hepatitis B and C [51-53]. As a result of the 
endemic nature of the malaria parasite, arising from more than 200 species of 
Plasmodia and of which more than 11 species use man as their secondary host; 
malaria remains a sickness with the highest rate of mortality and morbidity 
[54,55]. We suggest that research be intensified in the discovery of 
phytomedicines as panacea for the therapy of most tropical diseases such as 
malaria and sickle cell disease. There is no doubt that the antiplasmodial activity 
of the plant extracts of Phyllantus amarus compared favorably with that of the 
most current antimalarial, Artemeter, that has overcome Chloroquine resistance 
Plasmodium falciparum malaria infections. This plant endowed with 
preponderance of phytochemicals, nutrients, vitamins (some antioxidants) and 
mineral elements, would nonetheless provide radical cure for all types of benign 
malaria attacks and their accompanying sequale when administered at 
appropriate dosages. 
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5. CONCLUSION 
 
Extracts of the aerial parts of the plant Phyllantus amarus (Schum and Thonn) 

were assayed for antiplasmodial activity. The ethanol extract demonstrated profound 
antiplasmodial activity comparable to Artemether, a reference antimalarial agent. 
The plant was found to possess high content of phytochemicals such as flavonoids, 
saponins, tannins and alkaloids. The aerial part of the plant was equally found to be 
a rich source of mineral nutrients such as- Ca, K, Na, Mn, Mg, Fe, Cu and Zn. The 
plant extracts can be used for nutrient supplementation and the treatment of malaria 
infestations. 
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Tropical orchids collections in Ukraine: research, 
educational and conservational missions 

 
 
The principal policy of M.M. Gryshko National Botanic Garden (NBG) of the 

National Academy of Sciences of Ukraine is maintenance of living plant collections, 
study of indigenous plant species and those outside their natural habitats, 
development of conservational, environmental and educational programs. The 
Garden's collections comprise more than 12 thousand species and cultivars including 
outstanding collections of woody and shrubby temperate plants, annual and 
perennial ornamentals, medicinal plants as well as the unique collections of tropical 
plants, including orchids.  

Because of biological peculiarities of orchids (obligate/facultative dependency 
from mycorrhizal fungi, complicate life cycles and highly specialized pollination 
syndromes), representatives of Orchidaceae family belong to the most vulnerable 
species, extremely sensitive to the environmental changes [1, 2]. The main factors, 
resulted to drastic decline in natural orchid populations ranges, are the global climate 
changes, natural habitats loss due to anthropogenic pressure, as well as unregulated 
large-scale collections of orchids as ornamental and medicinal plants [1-4]. 

Undoubtedly, sustainable conservation measures require “ecosystem 
approach” supposed the preservation of various natural habitats of orchids along with 
other organisms associated with orchids during its life cycles (mycorrrhizal fungi, 
pollinators) enabling the orchids survival under natural habitats [5, 6]. Nevertheless, 
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developing and managing ex situ collection in the botanical gardens can be viewed 
as an essential additional component of an integrated approach to orchids 
conservation [2].  

Therefore ex situ conservation of tropical orchids threatened with extinction 
within their native ranges is one of the highest priorities on the research agenda at 
the M.M. Gryshko National Botanical Garden (NBG) [7-9]. 

At present the NBG’s living collection of tropical orchids contains about 4500 
plants representing approximately 170 genera and 450 species, which are native to 
South-East Asia, South and Central Americas, with a few genera originated from 
Africa. The NBG's collection is taxonomically representative; it includes the taxa 
belonging to four out of five currently recognized subfamilies of Orchidaceae family 
(Cypripedioideae, Vanilloideae, Orchidoideae, and Epidendroideae).  

Botanical gardens maintaining the collections of tropical plants are responsible 
for their long-term persistence and sustainability, which is extremely topical at 
present, when there are strict limitations of CITES concerning sampling plants from 
natural habitats. 

From our standpoint, the protection of rare tropical orchid species ex situ to be 
successful requires fundamental understanding of factors and mechanisms 
underlaying orchid reproduction systems in situ and ex situ, seedlings development 
and adaptation both under glasshouse conditions and in in vitro culture. On the other 
hand, studying of these subjects is the prerequisite for development of techniques for 
propagation and cultivation. 

First of all, we consider studying the reproductive biology of rare tropical 
orchids as an important background for any conservational project ex situ [9].  

During more than three decades of orchids investigations in cultivation the 
flowering phenology of approximately 350 tropical orchid species was studied. 
Extended hand-pollination treatments (artificial self- and cross-pollinations) have 
been used to evaluate the reproductive strategies and breeding systems of these 
plants. It was shown that the majority of orchids studied are self-compatible but not 
autogamous. Spontaneous autogamy was observed in 11 orchid species: 
Angraecum calceolus Thouars, Cephalantheropsis obcordata (Lindl.) Ormerod, Eria 
scabrilinguis Lindl., Heterotaxis sessilis (Sw.) F. Barros, Isochilus linearis (Jacq.) R. 
Br., Nitidobulbon nasutum (Rchb. f.) Ojeda & Carnevali, Oeceoclades maculata 
(Lindl.) Lindl., Phaius mishmensis (Lindl. & Paxton) Rchb. f, Polystachya cultriformis 
(Thouars) Lindl. ex Spreng., Spathoglottis plicata Blume, Liparis elliptica Wight.  

In addition, the impact of different factors, including flowering longevity after 
pollination, pollinated flower position within inflorescences, resource status on 
reproductive success of orchid species ex situ has been analyzed for many orchid 
species maintained under glasshouse conditions (e.g., Angraecum eburneum Bory, 
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Cymbidium dayanum Rchb.f., Guarianthe bowringiana (O'Brien) Dressler & 
W.E. Higgins).  

The extensive studies have been conducted to evaluate the morphometry and 
micromorphology of orchid seeds. For accessing ecological specialization of seeds of 
various orchid species, seed testa sculpture patterns of about 300 tropical orchids 
belonging to 100 genera were investigated by SEM [7, 9]. On the basis of the seed 
coat micromorphology studied with scanning electron microscopy (SEM) and seed 
morphometry made with light microscopy, the trends of ecological specialization of 
the orchid seeds have been defined. Beside that, to test intraspecific seed 
heterogeneity of orchid seeds, variability of seed dimensions within particular fruit of 
two orchids - Cymbidium dayanum and Paphiopedilum appletonianum (Gower) Rolfe 
was evaluated [9]. 

In addition, bioactivity of orchid seed substances and secondary metabolites 
composition of 10 orchid species belonging to different ecological groups have been 
investigated from the viewpoint of the orchid mycobiont relationships. Our work is 
the first, to our knowledge, that has documented the allelopathic activity of 
endometabolites from orchid seeds [10]. 

To date, many native orchids species from South-East Asia and South 
America were propagated at the NBG through asymbiotic seed germination and 
tissue culture procedures [7, 8]. 

To ensure the long-time persistence of orchid specimens in cultivation, the 
adaptive potential of the selected orchid species both under glasshouse conditions 
and in in vitro cultures has been evaluated.  

The effects of various acclimation temperatures on the content of lipid 
peroxidation product, malondialdehyde (MDA), photosynthetic pigments and 
superoxide dismutase (SOD) activities in the leaves of Calanthe cardioglossa Schltr., 
Guarianthe bowringiana and Paphiopedilum appletonianum plants, propagated by 
seeds through in vitro culture, were studied. Based on these results, the MDA 
content and SOD activities have been proposed to be used as the early stress 
markers to access the stress development, particularly under low temperature 
influence, in orchids of different ecological groups and to estimate the tolerance limits 
to in vitro  ex vitro conditions change [11].  

The comparative anatomical and stomatographic analysis of the leaf surfaces 
of orchid plants, belonging to 8 species with different ecological preferences, grown 
under glasshouse conditions and propagated in vitro was undertaken. Based on 
these results, distinctive patterns of the epidermal structure of juvenile plants 
(stomata density/mm2, stomatal index, epidermal cells number/mm2) were revealed. 
Accordingly with the patterns of leaf surface, the criteria for predicting the 
acclimatization success of in vitro propagated seedlings to ex vitro conditions have 
been proposed. It was shown that abnormal anatomy of orchid seedlings in vitro 
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propagated plants (malformed stomata, discontinuing cuticle layer, twin stomata) 
correlate with poor survival and acclimatization of plants ex vitro [9]. 

To serve as a tool for rising public awareness in issues related to nature 
conservation both in situ and ex situ, NBG’s living collections are used as valuable 
sources of material for diverse scientific projects, conservational and educational 
programs for public education in plant conservation and change of human attitude to 
nature. 

Display glasshouse "Orchidarium", opened for public in NBG in 2005, was a 
logical end-point of long-time dedicated investigations of orchid plants in their native 
habitats as well as under glasshouse conditions, including ecological preferences, 
vegetative architecture and pollination biology [7]. 

NBG provides a wide range of educational activities, including educational 
courses, workshops, guided tours, art exhibitions, performances, lectures in botany, 
horticulture and conservation biology. 

To conclude, among the highest priorities of our research agenda in the field 
of conservation of tropical orchids ex situ are maintenance of living plant collections, 
propagation of these plants through in vitro asymbiotic seed germination and tissue 
culture techniques, and creation of the orchid exhibition greenhouse, Orchidarium. 

The availability of the collection of orchid plants, belonging to different 
ecological types opens wide prospects for advanced researches in reproductive 
biology, functional and structural adaptations of these plants to different 
environmental changes, which provide survival in a wide range of ecological 
conditions, both in the wild and in cultivation. Finally, this will contribute to 
development of the most appropriate propagation methods and cultivation techniques 
and ensure the long-time persistence of orchid specimens ex situ. 
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combined with tuberculosis 

 
 

The prevalence (relative frequency in the population) of schizophrenia in the 
world is from 0.5 to 1.6% [1]. 

According to various sources, the range of morbidity (frequency of incidence of 
new cases in the population) of schizophrenia in the world varies from 0.3 to 22 
cases per 1000 of population. The maximum value of the incidence of schizophrenia 
in Europe - 7-26 cases per 1000 of population per year, at the age of 18-65 years [2], 
in Russian Federation - 0,22-1 case per 1000 population per year in the age group 
for 20-39 years [1]. 

The schizophrenia refers to the top ten leading causes of disability in the 
world. So, in the report of the World Health Organization on the health status of the 
population in the world, the schizophrenia is among the eight diseases with the 
highest rate of disability per year in the age group for 15 to 44 years. More than 60% 
of schizophrenic patients of working age are recognized with disabilities [3], which is 
a consequence of the manifestations of the disease, but also, partly, of unwanted 
effects of therapy, reducing of the compliance to treatment and stigmatization of the 
disease. 

In general, the schizophrenia reduces the life expectancy of the patient, on 
average, for 10 years. Compared with a standardized age of the general population, 
the relative risk of mortality of men with schizophrenia increases in 4.7 times, that of 
women - in 2.3 times. Patients with schizophrenia are characterized by a significantly 
higher risk of death from systemic diseases (cardiovascular, endocrinologic, 
infectious diseases, tuberculosis, and others). 

The schizophrenia, especially proceeding with negative disorders, implies 
serious financial costs to patients, to their families and to the economy as a whole.  
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The aim of our research [4] was the study of the pattern and of the severity of 
the asthenic syndrome with isolated schizophrenia and in combination with 
pulmonary tuberculosis. 

The asthenic syndrome is present in the structure of the schizophrenia as of 
the tuberculosis, which is of clinical interest, as an example of long-term interaction of 
exogenous (infectious) and endogenous processes. The duration and the severity of 
illnesses - schizophrenia and tuberculosis - determine the social value of their 
combination for years to come. The asthenia in schizophrenia is strongly expressed, 
usually dominated by mental exhaustion, which is disproportionate from mental 
tension; these disorders are combined with apathy and the decrease of the activity, 
as the disease progresses, it is less dependent on external conditions and on the 
activity of the patient, the irritability becomes increasingly inadequate, vegetative 
disorders are replaced by cenesthopathies. The asthenia rather often combines with 
obsessive, hypochondriac, affective and depersonalization disorders. The mental 
asthenia with tuberculosis is no different from asthenic conditions with other somatic 
diseases and is manifested by an increased mental exhaustion, apathy, oppression, 
etc. However, an emotional and hyperestetic weakness is expressed more than with 
other diseases. 

To explore asthenic disorders in patients with schizophrenia complicated by 
tuberculosis were studied 30 patients undergoing a treatment in the State Health 
Institution “The First Republican psychiatric hospital of the Ministry of Health of the 
Udmurt Republic”. The control group included 30 patients with schizophrenia. The 
age of patients ranged from 17 to 68 years, the duration of the prevalence of 
schizophrenia was from 3 to 36 years, all were disabled by mental illness: group 2 
disability was observed in 53 people, group 1 – in 7 patients. The duration of 
tuberculosis in the studied group ranged from 3 years to 2 months from the 
observation by phtisiatricians in groups 1 and 2 of Dispensary Registration Group. 
Among examined patients, 1 person had higher education, 17 – secondary special 
education, 27 - secondary education, the remaining 15 patients had incomplete 
secondary education. 

The main instrument of the research was the scale of subjective evaluation of 
the asthenia MFI-20, allowing to assess the degree of severity of general asthenia, 
physical asthenia, reduced activity, reduced motivation, mental asthenia of patients in 
both groups (total points greater than 12 on at least one scale is the basis for the 
putting of the diagnosis of asthenia) (a diagram). 

The analysis of indicators of the scale of general asthenia revealed that the 
average indicator with a combination of schizophrenia and TB is 11.92, with isolated 
schizophrenia – 13.37, that is 10.8% more than in the first group. By comparing the 
scale of physical asthenia, the average in the studied group amounted to 11.95, in 
the control group to 13.55, respectively, that is 11.8% more than in the first group. 
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The rating averages of mental asthenia in the first group were 12.16, in the second 
group of studied people - 13.29, that is 8.8% higher than in the first group. 

 

 
group 1     group 2 

general asthenia    mental asthenia     
 

Fig.1. General, physical and mental fatigue in the studied and in the control 
groups 

 
If we consider the general asthenia, with schizophrenia combined with 

tuberculosis, it was found in 84.2 % of cases. With isolated schizophrenia, the 
percentage of occurrence was lower and amounted to 54.6 per cent. The physical 
asthenia in the studied group was observed in 82.3 % of cases, in the control group, 
in 55.3% of cases. The mental asthenia is also more frequent in schizophrenia with 
concomitant tuberculosis (86,8%), than in schizophrenia without tuberculosis 
(55,2%).  

The results of the ongoing research allow to formulate interim findings and to 
postulate hypothetical assumptions: 

1. About the different psychodynamic structure of asthenic conditions in 
schizophrenic patients and in combination with pulmonary tuberculosis. 

2. About the pathomorphosis of "classic" asthenic disorders in patients with 
schizophrenia complicated by pulmonary tuberculosis. 

3. About the dominance of physical asthenia in the framework of a common 
pathogenetic process in patients with schizophrenia, combined with tuberculosis. 
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ALTH STAFF HIGH-TECH COMPANIES  
AS AN INDICATOR OF ASSESSMENT OF LABOR  

 
 

Abstract. The incidence of central control operators of high-tech enterprises is 
one of the most important indicators of the health of the population, including the 
able-bodied. According to the materials of medical examination revealed that the total 
amount of the surveyed only 12.1% can be categorized completely healthy, despite 
the fact that the working age composition can be characterized as close to the 
optimum.  

 Analysis of available information showed that the studied contingent often 
detected deviations from the cardiovascular system, eyes and nose, varicose veins 
of the lower extremities. Diseases of the cardiovascular system tend to increase, and 
the rest nosological forms retain their position in the structure of morbidity . As 
preventive measures are proposed: advocacy, clinical examination, systematic 
observation, rehabilitation measures, including a spa treatment. 

Keywords: Operators of high-tech industries, medical examination, 
cardiovascular disease, eye, nose, veins, preventive measures. 
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Targeted fractionation of essential oils 
of plants genus Salvia L. and Monarda L. 
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functional States and in conditions of differentiated 
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Since the beginning of 2014 Ukrainian theme has attracted attention of the 
world mass media. The state situated in the former post-Soviet expanse affirmed 
itself as the country where the Revolution of Dignity took place, where the memory of 
the Heavenly Hundred lasts forever, where the dictatorial power was overcome. 
Beneficial geographical position of the country in the centre of Europe cannot but 
leave the mark on the vectors of development including the integration one. The 
relations between Ukraine and Russia have acquired exceptional interest and 
significance in theoretical as well as in pragmatic direction today. 

Ukrainian and Russian relations attracted and keep drawing the attention of 
national and foreign authors. We shall mention among them analytical reviews by 
Oleg Romanchuk, Olexandr Nevzorov, Volodymyr Yavorskyi, Olexandr Borgard, 
Victor Kaspruk, Igor Losiev and others. Turning to the theme of Ukrainian and 
Russian relations, political reviewers emphasize that Ukraine suffers from Putin’s 
regime. Russia demonstrates its excessive geopolitical appetite to the whole world 
[1]. The confrontation in the south and east of Ukraine provoked by the Kremlin has 
arisen because of the irrational world perception of our northern neighbour and all 
possible phobias and complexes [2]. 

Basing ourselves upon scientific, analytical and research works by national 
authors, as well as our own general conclusions, let us concentrate our attention on 
elucidating a range of problems connected with the development of Ukrainian and 
Russian relations in the past half-year, and formulate our own reflection to the echo 
of the events that do not leave indifferent judicious Europeans. 

Today the Russian Federation is a powerful regional and geopolitical actor in 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

389

the post-Soviet expanse and its relations with Ukraine are settled by a set of 
international lawful acts. However, in foreign policy Moscow considers all post-Soviet 
expanse as “a natural zone of intergovernmental Russian integration” [3]. Beginning 
with February 2014 Russian policy towards Ukraine is regarded by most political 
scientists, analysts and historians as unjustifiable military intrusion in home affairs of 
the neighbouring state, i.e. open aggression. Having started with the annexation of 
Crimea, the Kremlin continues to destabilize the situation in the east of Ukraine. 
Ukraine is on fire. Military operations have led to mass migration of peaceful 
population from Crimean peninsula, Donetsk and Lugansk oblasts to central and 
western regions of Ukraine. Large-scale disruption of industrial objects and social 
infrastructure takes place in the zone of military operations. The reconstruction of the 
ruins is a monumental political and economic task for new Ukrainian authorities. 

To understand and foresee the policy of the Russian dictator is not an easy 
task as analysts assert. However, analyzing the failures of Ukrainians in struggle for 
independence, it is worth pointing out that the tercentenary period of Russian rule in 
Ukraine caused Ukraine and Ukrainian nation enormous harm both in physical and 
spiritual dimension. The scale of such purposeful spiritual devastation can be 
compared with the times of Mongolian and Tartar yoke. In the historical memory of 
Ukrainian people the pages of famishment of the XX-th century and other acts of 
“fraternal” nation aimed at the total extermination of grain growing nation are fixed 
forever. Today Ukraine and Ukrainians have a task to affirm their independence, stop 
Russian expansion and deprive the northern neighbour of its imperial ambitions. 

According to statistics, over 11 million of Russians live on the territory of 
Ukraine. It is a natural basis of creating favourable conditions for the development of 
great Russian policy on the Ukrainian territory. Thus some residents from the south, 
centre and east of Ukraine consider themselves closer to Russian culture by customs 
and character. Special attention is paid here to the Russian language as a means of 
interstate communication. However, the residents of western regions see themselves 
closer to the Polish and other nations (Hungarians, Romanians) than to the 
population of Donbas. There is a situation in Ukraine when “regional and local 
identities prevail over the national identity on which modern political nations are 
based” [4]. Nevertheless not all Russians are ideologically imbued with hostility. 
Some of them recognize Ukrainian nation as their own, yet they make a minority. 
Until the phenomenon of two identities formed under the influence of the peculiarities 
of historical development in different regions of Ukraine is overcome, it will be rather 
complicated to talk about the European democratic choice. Whether Ukraine needs 
ukrainization is a rhetorical question. However, we can assert that Ukraine needs 
derussianization in all spheres of life. 

We cannot but agree with the standpoint of Ukrainian political scientist Victor 
Kaspruk who states, “The period of the past five months has proved that Russia is 
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taken ill with political “cancer” and its metastases quickly spread all over all its body. 
There is an apparent transition to rapid self-destruction in the government. Severe 
crisis is about to come… With its aggression against Ukraine Russia has achieved a 
contrary result. For the citizens of Ukraine Russia is not only alien but also an 
absolutely hostile territory” [5]. Religious and public men qualify civil confrontation as 
“a Russian and Ukrainian war that has been prepared for 10 years” and “the 
aggression of Moscow is happening according to the same scenario that Hitler had 
when he decided to conquer Europe” [6]. 

Russia continues to surprise. At first, unlawful invasion and the annexation of 
Crimea which will never be accepted by Ukraine and all civilized world, then 
termination of relations in gas sphere, and, finally, military operations in bordering 
Lugansk and Donetsk oblasts. While the president of Ukraine is concluding the truce, 
military conflicts are continuing in Donbas provoked by separatists supported by 
Russian mercenaries. Self-proclaimed Lugansk People’s Republic and Donetsk 
People’s Republic, not being the subjects of international law, have no legal rights to 
hold negotiations and have become Russian marionettes. Pressure on Ukrainian 
activists, perquisitions, massive disappearance of people do not complete the full list 
of problems people face on the occupied territories today. According to Minsk 
agreement, regulating the mechanism of ceasefire, the border between Ukraine and 
Russia should be controlled by Ukraine in concert with the representatives of the 
Organization for Security and Cooperation in Europe. Russia has proved that it is 
neither capable of holding diplomatic negotiations nor being on friendly terms. This 
policy of the Kremlin irrevocably shatters a myth about the brotherhood of two 
Slavonic nations, one of which purposefully and methodically is trying to devour 
another. It intends to take up not only the territory but also cultural and material 
wealth of the neighbouring nation. 

In the vector of foreign policy Ukraine has won the right to sign a treaty with 
the European Union. On September 16, 2014 Ukrainian and European parliaments 
simultaneously ratified a historical Treaty about the association of Ukraine with the 
EU. Thousands of Ukrainians gave their lives for the Kremlin not to interfere with the 
affairs of our state. Multilateralism in the foreign policy has been overcome. Internal 
crisis is in full swing in the country. 

To sum up, we point out that the tragic experience of two world wars has to 
force mankind not to admit future collective self-destruction where there will be no 
winners and where there will remain only ruins. To guarantee security and inviolability 
of borders of the sovereign state, to accumulate armed forces, to develop economy 
and strengthen democracy Ukraine needs to be in the focus of European and world 
agenda regarding the increase in assistance effectiveness. And in the nearest future 
Ukraine should develop a strategic course for membership in the NATO by obtaining 
the support of leading countries of the world. 
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The identity of the person seems to us a problem, relevant, because it affects 
the ontological foundations of human existence. Traditionally, this problem is revealed 
in the realm of philosophy, psychology and sociology. The problem of determining the 
essential foundations of self-awareness of its structure and laws of functioning is one 
of the fundamental philosophy. Philosophy of mind is of great social and cultural 
significance. In philosophy, psychology and cultural phenomenon of consciousness 
was considered in various aspects. It is obvious that the processes occurring in the 
mind which we define as personal identity and cultural production and consumption 
of culture rather rigidly determined. 

Philosophical concept of human identity is represented by works: Plato [8] 
Aristotle [1], Descartes [2] Hegel [4] M. Heidegger ("excessive absorption in the 
moment") [5; 6], Husserl, (self-identical consciousness) [7], Bakhtin ("true self") [11], 
AB Neveleva [20]. Socio-psychological approach to human identity (A. Schutz, Freud, 
E. Erickson) [16-19].  

As part of our research is needed to solve the following problems: 
1) to determine whether there is identity of identity; 
2) to form a concept of the subject identity of the human self; 
3) to develop a method to lead analysis of the subject identity of the human 

self; 
4) present the mechanism of philosophical reflection on the distortion of the 

shape of the subject identity of the human self. 
The traditional approach to identity formed on the basis of Aristotle's identity (A 

= A) [1]. This logical construct (A identities A) continues Descartes (cogito) [2]. 
Typically identity in this approach is revealed through a priori identity of the knower 
and the knower and known. Only in the philosophy of Hegel, there is some solution to 
this problem (through self-unfolding of the Absolute) [4, p. 90]. Hegel as the idea of 
formation of the knowing subject (although it is, in principle, self-identity remains in its 
original predetermined logic "deployment" Absolute Idea) [Ibid, p. 97]. 

Only in the works of J. Ortega y Gasset [3] and Heidegger [5] for the first time 
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raised the problem of the possibility of identity as such. Ortega y Gasset wrote that 
"one and the same, fixed, prescribed, ontological stillness of mind is not possible" [3]. 
In the interpretation of Heidegger's identity as the ratio of possible things to beings. It 
is the same philosophy we see the definition of preventive opportunities illusory 
identity ("not genuine, not being authentic") [5]. 

Despite the introduction of a substantial component in the definition of 
consciousness (identity as a form of self-consciousness), yet still not considered self-
identity and identity change anything. The identity of the human self is the kernel of 
the integral being. Being pre-delimited noticeably. Being there is a hierarchy of things 
(M. Heidegger guns) [6], a sign of things, symbols and signs of unsaturated (Plato 
"Feast") [8]. Plato's thoughts on climbing forms of transformation of Eros is a dialectic 
relationship I have with the subject. Perceiving pre-meth as the horizon objective 
being consciousness immediately and denies this relationship. In the "Symposium" 
Plato puts into the mouth of Socrates' definition of Eros as a form of denial-of 
attraction of objects of consciousness [8, p. 67]. Thus, understanding by objective 
being not self-identical forms of hierarchy into force. Complete identity with the 
subject is not possible, I always differentiates itself, the subject and the attitude of the 
subject. 

The one-sidedness of the proposed approaches to identity defines the 
problem as ontological, and requires a philosophical basis for the decision. To solve 
this problem, you must be defined with the essence of human identity. Man exists in 
the subject field. Being human subject M?thamis determined that in the mind of man 
is revealed as a process of objectification-disobjectification. Identity involves the 
construction of a holistic concept of human self (I climb to the real, to the iconic 
landmark of the symbolic landmark and unsaturated). I - have a holistic climbing 
thoughts on subject layers to the point thinning objectivity. I - there is a potential point 
of "Do not", which forms the objectivity of the fourth order (the theory AB Neveleva) 
[20]. The identity of the fourth order is -nepredelno I signed. 

Thus the reduction of identifying a person with an object or another person 
(psychological concepts Adorno, A. Adler) [13, 18] is not possible. Consciousness of 
possessing reflection expands any job. Imagine a person's identity with the group. 
According to the psychological approach I completely dissolved in another manner as 
affetirovannom me. Even with full interorizatsii values of the group, it has a speaker 
inside the social, personal relationships that may confer, but also withdraw from the 
individual iconic and symbolic signs of the group. Today, you "own", and tomorrow 
"alien", today you are a recognized member of the group and gone tomorrow. And the 
individual himself under the influence of circumstances, internal reasons not share 
themselves as part of a group. And like time-division is not whether there is an 
illusion? One part of me takes the other do not. 

The position taken in classical science, that identity is an absolute identity to 
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some extent has been revised in the socio-psychological concepts (Freud, Theodor 
Adorno, E. Erickson) [17; 13; 19]. Considering identity as "a sense of identity that 
defines the model of permissible behavior" E. Erickson builds a theory of the genesis 
of the individual [19, p. 217]. 

Identity is only possible as an integral core of human existence. Identity is 
constructed as various forms of man's relationship with the subject. Such an attitude 
on the past four forms already described, can be washed and differentiated by the 
type of relationship. Either the ratio of "everything with everything" (Plato, Hegel) [4; 
8], or the attitude of "nothing to everything" (Heidegger) [6]. 

The first involves the embedding in the core subject of identity of all forms of 
relationship with the object, the second embedding in a specific subject form whole 
subject hierarchy. 

On the basis of the previously described forms and methods of hermeneutical 
analysis, we make the idea of hermeneutics as a discipline that can justify a general 
theory of knowledge, which would be competitive in relation to the scientistic 
interpretation-oriented traditional theory of scientific knowledge. Initial task it is to 
become a hermeneutical analysis of statements aimed at justifying their detection 
logic. Depending on the results of the primary analysis further hermeneutical analysis 
should also be based on logically different strategies. Hermeneutics in this case 
becomes an analytic. 

 
Thus the main tasks of hermeneutics should be the following:  
1) hermeneutic circle must be focused not on the fixation process subject of 

cultural production, and the production of the ideal image predmetnoopredelennoy 
culture through the prism of the identity of the human self;  

2) the second important task is to overcome with the help of a substantial 
approach to hermeneutics "habitual identity" and devoid of internal and external 
reflection. 

Identity should not be a habit, the task of philosophy to the point of allowing 
escape from the "attachment" to the objective layer (things, signs, symbols); 

3) the logic of hermeneutic circle involves the gradual construction of identity 
as a movement I ascending objectivity of relations "with all of nothing" (identity with 
the diversity of forms of life) to the identity I, as a mode of human existence, including 
"everything with everything" (A.B. Nevelev ) [20]. 

Culture as the external form of human existence, based on the dialectics of 
objectification-rasperdmechivaniya, but formation of the core of human identity, I 
nevertheless can only be built as a process of thinning objectivity. 

Hermeneutics is to overcome the lack of relevance, some "delay, typical of 
many philosophical concepts in the analysis of culture and personal identity. O-
consciousness of self by means of the identity of the subject should be based not 
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"after" (characteristic of phenomenology), but as a "here-being" (characteristic of 
hermeneutics) (a term Heidegger) [5]. 

Objectivity requires some internal hierarchy. The alignment analysis of the 
subject of identity must therefore built on uchitivanii act "here-being" in the context of 
the subject hierarchy levels. When the movement of thought by subject layers formed 
the basis of philosophical analysis of culture and consciousness. In his teaching 
about Eros Plato divides several transformations of the subject substance. 

As noted earlier culture is not static. The concept of "crisis" culture captures 
only a sharp increase in the rate of destruction of the old values, compressing the 
time frame of this process that does not allow new symbols and signs to adapt to the 
traditional symbolic value system. This situation is compounded by the fact that the 
thinkers who assess the current situation in culture are the carriers of last objectively 
in relation to today's culture, and because they estimate it as if from the past. They 
brought in a certain system of traditions and, of course, see them as a cultural 
reference. Rise above that personal education is very difficult for many thinkers 
simply impossible. It always has been. But in the current state of culture began to 
exert enormous influence of scientific and technological progress, especially in the 
field of communication, which changed themselves modes of communication 
between people, and some of them, for example, writing as a special form of 
communication, just before our eyes disappear from life. 
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Summary: In the work are analyzed the problems of a valuable disorientation 

characteristic for societies in the former Soviet Union. The basis of the problems is 
cornerstone underestimation by society of modern processes of modernization. The 
role of the political and industrial revolutions which became for Europe the catalyst of 
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"The Cossack language": the truth and mythology 
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SUMMARY YURI POLYAKOV’S FATAL WOMEN 
 
 
The article deals with the modern Russian literature. The works by Y.Polyakov 

are in focus. The analysis reveals that writer’s heroine totally correspond to modern 
reality. Their characteristic feature is to be able to do perfectly and to present this 
ability on the market.    
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1. INTRODUCTION 
 
“Thanks in part to pop culture touchstones like Treasure Islands and Johnny 

Depp's portrayal of Captain Jack Sparrow in Disney's Pirates of the Caribbean 
franchise, we tend to view pirates as a suave, fun-loving bunch that, despite their 
general lawlessness, is basically harmless at its core. But plundering on the high 
seas isn't fiction and it didn't stop in the era of Sir Francis Drake" [1]. 

On 8 April 2009, the cargo ship Maersk Alabama, sailing under the American 
flag and bound for  Mombasa  Kenya,  was  attacked  by  four  Somali  pirates.  The  
pirates  boarded  and ultimately hijacked the Alabama. This was the first American-
flagged ship to be hijacked in about 200 years. Actions taken by the ship's crew 
resulted in the pirates 'inability to control the Alabama. The pirates kidnapped the 
Captain and left the Alabama in the ship's lifeboat. The captain was rescued on 12 
April 2009 when a US Navy Seal Team shot three of the pirates. The fourth was 
taken into custody. This incident is featured in the 2013 film Captain Phillips. 

On 18 February 2011, 19 pirates boarded a yacht with four Americans 
onboard off the Horn of Africa. The pirates intended to take the hostages to Somalia 
to be ransomed. The US Navy intervened and four days of negotiations followed. 
When the negotiations broke down the pirates killed the hostages. Four pirates were 
killed in the conflict. As of November 2013, 14 pirates have been sentenced for the 
crimes committed. One pirate was judged to be a juvenile at the time of the incident 
and was not prosecuted [2]. 

On 23 October 2013, the oil platform supply ship, the C-Retriever operating 
under the American flag, was attacked by pirates off the coast of Nigeria. The pirates 
boarded the ship and took the ship's captain and chief engineer, both American 
citizens [3]. The captain and engineer were released on the weekend of 09/10 
November 2013 following successful negotiations with the pirates. 
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On 19 November 2013, a Malaysian registered tanker, the Zafirah, carrying a 
320 ton load of marine gas oil (MGO) was attacked by pirates near Vietnam [4,5]. 
The vessel was boarded by 11 armed pirates. The pirates abandoned the Zafirah's 
crew of nine to their lifeboats and they changed the ship's identity. With the newly 
named vessel the pirates steamed away presumably to meet a ready buyer. The 
Vietnamese Marine Police intervened and recovered the tanker after a 50 minute 
standoff. The crew was also rescued [6]. 

These  particular cases  illustrate interesting points  in  the  cycle  of  piracy  in  
three  very dangerous regions of the world for international shipping. The Alabama 
incident occurred in the third year of a doubling in the number of attacks by Somali 
pirates operating mainly off the coast of Somalia. The seizure of the yacht occurred 
in the year that Somali piracy peaked. The attack by Nigerian pirates came at a time 
when piracy in the Gulf of Guinea was the dominant hunting ground for pirates in 
African waters. The International Crisis Group (ICG) referred to the Gulf of Guinea as 
the "New Danger Zone" [7]. The Zafirah incident illustrates Shadbolt's assessment 
that "while piracy in Somalia in waters off the Horn of Africa may have grabbed the 
headlines over the past few years, shipping industry experts say piracy is moving 
back to its former heartland in South East Asia" [6]. 

This paper provides an introduction to various aspects of modern maritime 
piracy. In order to set the stage a brief history of maritime piracy is presented. The 
basic principles of international maritime law related to piracy are outlined. A 
statistical overview of piracy incidents  for  the  period  2003-2013  highlights  the  
different  time  profiles  of  piracy  by Somalis, piracy in the Gulf of Guinea and in 
selected South East Asian (S.E. Asian) areas. In addition to discussing the number 
attacks annually, the paper considers the success rates for attacks on ships while the 
ships under attack are at berth, or at anchor or steaming. The types of violence to 
crews and the weapons used in the attacks are given. The paper discusses the 
differences in the strategies used by the Somali pirates, by the pirates in the Gulf of 
Guinea and by S.E. Asian pirates. 

 
2. A BRIEF HISTORY OF PIRACY 
 
Polybius, a Roman historian is credited with introducing the term pirates to 

refer to the sea marauders [8]. Plutarch, the Greek historian, is credited with 
providing the first known definition of a piracy act as "an illegal attack on a ship or 
coastal town that is not of a warring nature, but for plunder or monetary gain alone" 
[8]. 

The oldest documented account of "plundering attacks" by ships not flying a 
nation's flag occurred around 1350 BC in the time of the Egyptian Pharoah 
Akhanaten. It seems reasonable to speculate that maritime piracy has probably 
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existed since goods began being transported by sea. According to National 
Geographic, the Phoenicians established trade routes in the Mediterranean around 
1000 B.C. [9]. 

The so-called Golden Age of Piracy, which comes to most of our minds when 
we think of piracy (meaning maritime piracy), is much more recent. It includes an era 

about 100 years long, ranging from about the middle of the 17th century to the middle 

of the 18th century. The most notorious of the Pirates of this period was Edward 
Teach better known as Blackbeard-a very fierce-looking man. The title of "King of the 
Pirates" however belongs to Henry Morgan. 

The pirates' flag, the skull and cross-bones known as the Jolly Roger, is likely 
the most recognizable symbol of the Pirates. 

Several terms have been used to distinguish the type of pirate-like activities 
carried out by attackers on and from, the seas. Privateers were "lawful" pirates who 
were authorized by their respective governments to attack and pillage ships of enemy 
nations with the understanding that profits would be shared with the governments. 
The most well-known English privateer was Sir Francis Drake. 

In the mid-18th century many of the ongoing wars ended leaving many sailors 
and privateers without (legal) naval employment. They resorted to piracy, mainly in 
the Caribbean but also along the Atlantic coasts, the West Coast of Africa, in the 
Indian Ocean and the South China Sea. Generally, these were areas which lacked 
strong governments which could counteract the pirates. 

Buccaneers were pirates and privateers who attacked Spanish shipping in the 
Caribbean. Henry Morgan was a buccaneer. Corsairs were pirates, Muslim and 
Christian, operating in the Mediterranean. The Barbary corsairs were Muslim pirates 
operating from the North Africa states of Algiers, Tunis, Tripoli and Morocco (known 
as the Barbary States). The Maltese corsairs were Christians holding licenses from 
the Christian Knights of St. John to attack barbarian Turks. Norse sea raiders 

operating in the 9th-11th centuries were known as Vikings or Danes rather than 
pirates.  

The foregoing discussion focuses on "the Western experience" with piracy. 
Piracy also prevailed in the Asian theater. The Strait of Malacca has been a "prime 
location for pirates to capture vessels" from the 1400s to modern day [10]. 

The presence of women pirates was rare since it was considered bad luck to 
have women aboard ship. While not a common occurrence there were some notable 
exceptions. The best known female pirates in the Golden Age were Anne Bonney, 
Grace O'Malley and Mary Reed. Mary Reed concealed her gender for most of her 
pirate days. 
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3. INTERNATIONAL CONVENTIONS AND MARITIME PIRACY 
 
3.1 The United Nations Convention on the Law of the Sea 
 
The major international legal instrument covering maritime piracy (and other 

matters related to oceans) is the 1982 United Nations Convention on the Law of the 
Sea (UNCLOS), also known as the Law of the Sea Treaty [11]. After 14 years in 
development involving 150 countries,  the  Convention  was  opened  for  signature  
in  Montego  Bay  Jamaica  on  10 

December 1982. Twelve years later the Convention entered into force on 
November 16 

1994. Piracy is covered in Articles 100-107 of Part VII: High Seas.  Article 100 
asserts that States are obliged to cooperate in repressing piracy. Piracy is defined in 
Article 101 of the Convention as any of the following acts: 

 
a.   Any illegal acts of violence or detention, or any act of depredation, 

committed for private ends by the crew or the passengers of a private ship or a 
private aircraft and directed: 

1.    on the high seas, against another ship or aircraft, or against persons or 
property on board such a ship or aircraft; 

2.   against a ship, aircraft, persons or property in a place outside the 
jurisdiction of any State; 

 
b.   any act of voluntary participation in the operation of a ship or of an aircraft 

with knowledge of facts making it a pirate ship or aircraft; 
 
c. any act of inciting or of intentionally facilitating an act described in  

subparagraph a. or b. 
 
As of 29 October 2013, there were 166 signatories to the Convention. The US 

had not signed the Convention as of October 2013 [12]. 
 
3.2  The Convention for the Suppression of Unlawful Acts of Violence 

against the Safety of Maritime Navigation, 1988 
 
Another international maritime convention relevant for  piracy is  the  

Convention for  the Suppression of Unlawful Acts of Violence Against the Safety of 
Maritime Navigation (known as the SUA Convention). The SUA Convention was 
adopted on 10 March 1988 and it entered into force on 1 March 1992. 
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The International Maritime Organization (IMO) states that the main purpose of 
the SUA Convention is to "ensure appropriate action is taken against persons 
committing unlawful actions against ships" [13]. IMO outlines briefly the major 
offences covered by the SUA Convention: 

The seizure of ships by force 
Acts of violence against persons on board ships 
Placing devices on board ships which are likely to destroy or damage it 
The SUA Convention covers acts of terrorism as well as piracy. The 2005 

Protocol to the Convention extends the  coverage to  fixed platforms at  sea.  
Contracting parties to  the Convention and its Protocol are obliged to prosecute 
alleged offenders or extradite them for prosecution. 

Amri notes some weaknesses in the UNCLOS definition of Piracy in Article 
101 [14]. The SUA Convention solves some of these. Two particular issues are 
mentioned here. First, UNCLOS covers piracy on the high seas only. It does not 
apply to attacks within Territorial Seas. The SUA Convention covers attacks within 
Territorial Seas. The SUA Convention also does not require the attacks on ships to 
be from pirates on another ship. 

As of February 2014 the SUA Convention had 163 contracting parties and the 
2005 Protocol had 25 [15]. Amri observes that the SUA Convention has not been 
popular in S.E. Asia. Indonesia, Malaysia and Thailand have not signed the 
convention and no countries from the region have signed the 2005 Protocol [14]. 

 
3.3 UNITED NATIONS CONVENTION AGAINST TRANSNATIONAL 

ORGANIZED CRIME 
 
Maritime piracy is a transnational organized crime, although it was not 

included in the United Nations Convention against Transnational Organized Crime of 
2000 (generally referred to as The Palermo Convention), nor as one of its three 
associated Protocols, which together provide the legal framework for transnational 
organized crime [16,17,18,19]. The Palermo Convention opened for signing 12-15 
December 2000 in Palermo, Italy and entered into force  on  29  September  2003  
[20].  Responsibility for  the  Palermo  Convention  and  its Protocols is vested with 
the United Nations Office on Drugs and Crime (UNODC). The UNODC Piracy 
Program was initiated in 2009 to assist Kenya in dealing with rising Somali piracy 
[21]. 

The Palermo Convention defines an 'organized criminal group' as a "structured 
group of three or more persons…acting in concert with the aim of committing one or 
more serious crimes… in order to obtain…a financial or other material benefit." 

According to the Palermo Convention, a criminal offense is transnational if it 
satisfies one or more of the following criteria: 
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a.   It is committed in more than one State 

b.   It is committed in one State but a substantial part of its planning, direction 
or control takes place in another State 

c.   It is committed in one State but involves an organized criminal group 
engaged in criminal activities in more than one State 

d.   It is committed in one State but has substantial effects in another State. 

The transnational nature of maritime piracy is illustrated quite well by the case 
of  the hijacking of  the Italian cargo ship, the Enrico Levoli, by Somali pirates. The 
ship  was transporting a cargo of Caustic soda from Iran to Turkey. The ship was 
hijacked off the coast of Oman. The ship's crew of 18 was comprised of seven 
Indians, six Italians and five Ukrainians [22]. This particular hijacking involved eight 
countries in one fashion or another, including Somalia. The act of piracy requires 
significant organization, planning and specialized expertise. Luft and Korin [23] 
described modern pirates as "trained fighters aboard speedboats equipped with  
satellite  phones  and  global positioning systems and armed with automatic 
weapons, anti-tank missiles and grenades." Over time, as the piracy game becomes 
more complex, so do the strategies of the agents involved. 

The UNODC included Maritime Piracy in its regional "Threat Assessments" of 
Transnational Organized Crime in East Africa and in West Africa [24,25]. Piracy was 
not discussed in the South East Asian Threat Assessment [26]. 

As of 6 March 2014 there were 147 signatories to the Palermo Convention 
[20]. 

 
4. INFORMATION COLLECTION AND DISSEMINATION CENTERS 
 
4.1 The IMB Piracy Reporting Center 
 
In response to increasing acts of maritime piracy, the International Maritime 

Board (IMB) established, in 1992, the IMB Piracy Reporting Center (PRC) located in 
Kuala Lumpur, Malaysia [27]. The PRC operates on a 24 hr. basis with two main 
functions: 

 
1)   Providing a single point of contact for shipmasters under attack by pirates 

anywhere in  the  world. The  reports  are  relayed immediately to  the  appropriate 
local  law enforcement agencies. 

 
2)   Broadcasting the information to all vessels in the area immediately. 
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4.2 The ReCAAP Information Sharing Center 
 
The purpose of the Regional Cooperation Agreement on Piracy and Armed 

Robbery against Ships in Asia (ReCAAP) is "to promote and enhance cooperation 
against piracy and armed robbery in Asia". ReCAAP has 19 Contracting Parties [28]. 
The Agreement came into force on 4 September 2006. ReCAAP provides for the 
extradition of alleged pirates.   ReCAAP serves as a regional alternative to the SUA 
Convention; however, Indonesia and Malaysia have not acceded to the Agreement 
[14]. 

The  purposes  of  the  ReCAAP  Information  Sharing  Center  (ISC)  are  "to  
exchange information among Contracting Parties on incidents of piracy and armed 
robbery and support capacity building efforts of Contracting Parties and for 
cooperative arrangements [28]. 

 
4.3 INTERPOL 
 
In 2011, Interpol created a Global Piracy Monitoring Database to assist in 

identifying and arresting "High-Value" piracy targets such as pirate leaders and 
financiers [29]. 

 
5. STATISTCAL PROFILES OF PIRACY INCIDENTS 
 
The profiles presented below are based upon the Annual Reports on Piracy 

and Armed Robbery Against Ships prepared by the International Chamber of 
Commerce-International Maritime Bureau (ICC/IMB) which in turn are based upon 
the reports to the PRC. The head of the PRC estimated that only half of the pirate 
attacks were being reported [30]. Despite these concerns, the ICC/IMB Reports 
provide the best available information dealing with global piracy incidents. 
Furthermore, one would expect reporting to be much better now than prior to 2007. 

The ICC/IMB Reports classify attacks as either Actual Attacks or as Attempted 
Attacks. Actual attacks are attacks which were successful while attempted attacks 
are attacks which were unsuccessful. Successful attacks are those attacks which 
result in the ship under attack being either boarded or hijacked. Unsuccessful attacks 
are those for which the ship under attack was fired upon or had an unsuccessful 
boarding attempt.  In either case, an act of aggression is mounted against a ship that 
has potential consequences for the ship under attack. In the tables and discussions 
below pirate attacks are designated as successful or unsuccessful. This classification 
is in line with the May 2012 ruling of the US Court of Appeals for the Fourth Circuit 
that any armed attack aimed to hijack a ship, successful or not, is an act of maritime 
piracy [31]. The terms attack and incident will be used interchangeably in this paper. 
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Table 1 documents the numbers of Piracy incidents (successful and 
unsuccessful combined) attributed to Somali pirates, pirates operating in the Gulf of 
Guinea, and in Selected South East Asian waters during the 2003-2013 time-period. 
In this time period, the global number of piracy attacks peaked at 445 in 2003 and in 
2010. Attacks reach a low point of 239 in 

2006. The number of attacks globally increased each year from 2007 to 2010 
with the largest increases occurring in 2008 and 2009. The upward trend reverses 
after 2010 with a small decrease in 2011 followed by a significant drop in 2012. The 
decline continued in 2013. 

Total attacks by Somali pirates oscillated between 2003 and 2006. Attacks 
declined by 43% in 2004 and then increased by 300% in 2005. Somali attacks 
dropped by 54% in 2006. From 2007 to 2009, Somali attacks almost doubled each 
year. The number of attacks in2010 increased only by one. Somali attacks peaked at 
237 in 2011 and then dropped drastically to 75 in 2012. Somali attacks plummeted 
further in 2013 resulting in attacks only three above the Somali low of 12 in 
2004.Total Somali attacks over the 2003-2013 period accounted for almost 30% of 
World attacks. The large drop in Somali attacks is the dominant cause of the global 
declines in 2012 and 2013. Attacks in the Gulf of Guinea increased in 

2012 but dropped back in 2013. Indonesian attacks increased significantly in 
both years while Malaysia declined each year from 2010 to 2013. 

The observed drop in piracy incidents in 2012 was foreshadowed by the 
quarterly trend in 2011. Table 2 shows that quarterly figures in 2011 drop steadily 
from 150 in Q1 to 74 in Q4. Incidents in 2012 Q1 jump upward to 107 from the 74 
incidents recorded in 2011 Q4. 2012 incidents decrease in Q2 and again in Q3. The 
number of incidents increases in Q4 to 64 but this is still 10 incidents below the 2011 
Q4 number. The downward trend continued through 2013 with 264 incidents reported 
globally in 2013 compared to 297 in 2012. However, the last three quarters of 2013 
were equal to or greater than the corresponding quarters of 2012. 
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Table 2. Quarterly changes in global piracy incidents 
 2011, 2012 and 2013 

 
2011                                2012                                     2013 

 
Q1 Q2 Q3 Q4    Q1 Q2 Q3 Q4   Q1 Q2 Q3 Q4 
150 123 92 74     107 74 52 64   68 74 57 71 

 
Sources: Table compiled by author from [33, 34, 35]. 

 
Table 3 shows the breakout of successful attacks and unsuccessful attacks as 

well as the results of the attacks for 2011 and 2012. Globally, successful attacks in 
2011 totaled 221 and unsuccessful totaled 218. In 2012, global successful attacks 
numbered 202 and the unsuccessful ones totaled 95. For Somali Pirates, 
unsuccessful attacks out-number successful ones with successful attacks in 2011 
numbering 48 and unsuccessful ones numbering 189. Similarly, in 2012, successful 
Somali attacks totaled 16 and unsuccessful ones totaled 59. 

"Boarding" was the most frequent form of Successful Attack with comparable 
numbers in both 2011 and 2012. Non-African waters have the largest share of 
boardings with almost 

70% of boardings in 2011 and 74% in 2012. Boardings in the four South East 
Asian areas outnumbered the African areas by more than 2-1 in 2011 and about 3-1 
in 2012. In 2011, 45 ships were hijacked with all but 7 occurring in African waters. 
Somali pirates accounted for 

28 hijackings in 2011 while pirates in the Gulf of Guinea had 10. In 2012, the 
number of hijackings fell to a world-wide total of 28 of which 14 were attributed to 
Somali pirates and another 10 were attributed to Gulf of Guinea pirates. In the Gulf, 
the area of hijacking swings from Benin in 2011 to Nigeria and Togo in 2012. For 
Benin, 2011 was an anomalous year as shown in Table 1. The upward jump in 
attacks off Benin likely reflects a reallocation of Nigerian  pirate  resources  in  
response  to  increased  pressure  by  the  Nigerian  Navy  in Nigerian waters. For 
Togo, 2012 was an anomalous year with an upward spike in attacks as shown in 
Table 1. 

Most successful attacks globally were on ships at anchor in both 2011 and 
2012. This venue was the dominant one for Gulf of Guinea and South East. Asian 
pirates. Globally, successful attacks on ships steaming fell significantly in 2012. 
Somali successful attacks on ships under steam fell to about 30 percent of their 2011 
number. Successful attacks on steaming ships in the Gulf of Guinea increased by 
50% driven by a surge in Nigerian successes. South East Asian attacks on vessels 
steaming outnumbered those of Gulf pirates in 2011 and both Somali and Gulf 
attacks in 2012. 
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Most unsuccessful attacks occurred on ships while they were steaming and 
Somali pirates were responsible for 189 of the global total of 204 unsuccessful 
attempts in 2011 and 60 of the 2012 total of 72. The number of unsuccessful attacks 
on steaming ships exceeded the number of successful attacks in each year. 

As shown in Tables 4 and 5, the success rates of attacks mounted vary 
depending upon the status of the ships under attack. The success rates of attacks on 
ships at Berth or at Anchor are much higher than for ships attacked while steaming. 
As the old adage says, 'it is harder to hit a moving target.' 

 
Table 3. Successful and Unsuccessful Attacks by Piracy Group and 

Result: 2011 and 2012 
 

Location Successful attacks    Unsuccessful attacks
 Boarded            Hijacked   Fired upon       Attempted

                                                                                                 boarding   
 

                          2011     2012      2011    2012      2011   2012     2011  2012   
 

Somali piracy  
Gulf of Aden 1  0 4 4 19 4  13  5
Oman 0  0 1 0 0 0  0  0
Red Sea 4  0 0 0 13 0  22  13
Somalia 15  2 23 10 78 16  44  21
Total Somali attacks 20  2 28 14 110 20  79  39
Gulf of Guinea       
Angola 0  0 0 0 0 0  1  0
Benin 10  1 8 1 0 0  2  0
Cameroon 0  1 0 0 0 0  0  0
Congo 3  4 0 0 0 0  0  0
DR Congo 4  2 0 0 0 0  0  0
Ghana 2  2 0 0 0 0  0  0
Ivory Coast 1  4 0 1 0 0  0  0
Nigeria 5  13 2 4 2 8  1  2
Togo 0  2 0 4 0 0  6  9
Total G of Guinea 25 29 10 10 2 8 10 11
Selected South East Asian waters
Indonesia 41 73 3 0 0 0  2 8
Malacca St. 0 1 1 1 0 0  0 0
Malaysia 13 11 1 1 0 0  2 0
Singapore St. 9 6 1 0 0 0  1 0
World total 176 174 45 28 113 28  105 67

 
Sources: Compiled by author from [33, 34]. 

 
Table 4. Status of ships during successful attacks: 2011 and 2012 

Location                                      Berthed       Anchored     Steaming 
 2011 2012 2011 2012 2011 2012 
Somali attacks  
Gulf of Aden 0 0 0 0 5 4 
Oman 0 0 1 0 0 0 
Red Sea 0 0 0 0 4 0 
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Somalia 0 0 0 1 38 11 
Total Somali 0 0 1 1 47 15 
Gulf of Guinea  
Angola 0 0 0 0 1 0 
Benin 0 0 13 1 5 1 
Cameroon 0 1 0 0 0 0 
Congo 0 0 3 4 0 0 
DR Congo 0 0 4 2 0 0 
Ghana 0 0 2 2 0 0 
Ivory Coast 0 0 1 5 0 0 
Nigeria 0 0 2 4 5 13 
Togo 0 0 0 4 0 2 
Total G of Guinea 0 1 25 22 11 16 
Selected South East Asian  
Indonesia 2 6 36 59 6 8 
Malacca St, 0 0 0 0 1 8 
Malaysia 1 0 6 8 7 4 
Singapore St. 0 0 0 1 10 5 
World total 5 15 120 130 96 57 

 
Sources: Compiled by author from [33,34]. 

 
Table 5. Status of ships during unsuccessful attacks: 2011 and 2012 

Location Berthed Anchored Steaming 
 2011       2012 2011       2012 2011         2012
Somali piracy   
Gulf of Aden 0 0 0 0 32 9 
Red Sea 0 0 0 0 35 13 
Somalia 0 0 0 0 122 37 
Tanzania 0 0 0 0 0 1 
Total Somali 0 0 0 0 189 60 
G of Guinea   
Angola 0 0 0 0 1 0 
Benin 0 0 2 0 0 0 
Guinea 0 0 0 0 1 0 
Nigeria 0 0 1 0 2 10 
Togo 0 0 5 9 1 0 
Total G of Guinea 0 0 8 9 5 10 
Selected South East Asian waters
Indonesia 1 1 1 7 0 0 
Malaysia 0 0 0 0 2 0 
Singapore St. 0 0 0 0 1 0 
World 2 3 12 20 204 72 

 
Sources: Compiled by author from [33,34]. 

 
Table 6. Global success rates of attacks on ships: 2011-2012 

                                      Berthed           Anchored         Steaming 
 2011 2012 2011 2012 2011 2012 
Successful Attacks 5 15 120 130 96 57 
Total Attacks 7 18 132 150 300 129 
% Successful 71 83 81 87 32 44 

 
Sources: Compiled by author from [33,34]. 

 
Tables 7 and 8 provide information on the violence to crew members during 

pirate attacks. Over the 10 year period covered in Table 7, almost 6000 hostages 
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were taken. The annual number of hostages taken increases from 188 in 2006 to the 
peak of 1174 hostages taken in 2010. The number of hostages declined over the 
next two years to 802 in 2011 and to 585 in 2012. The hostage counts for 2011 and 
2012 were below the hostage count for 2008. The hostage count for 2013 was below 
that of 2008 and 2003 and 2005. In addition to the hostages taken, 356 people were 
kidnapped for ransom. Over the ten-year period, 116 crew were assaulted; another 
399 crew were injured, and 116 were killed. 

 
Table 7. Types of violence to crew: 2003-2013 

Hostage 03 04 05 06 07 08 09 10 11 12 13      Total
359 148 440 188 292 889 1050 1174 802 585 304    6231 

Threatened 65 34 14 17 6 9 14 18 27 13 10      227 
Assault 40 12 6 2 29 7 4 6 6 4 0        116 
Injured 88 59 24 15 35 32 69 47 42 28 21 420
Killed 21 32 0 15 5 11 10 8 8 6 1        117 
Kidnap/Ranso 0 86 13 77 63 42 12 27 10 26 36      392 
Missing 71 30 12 3 3 21 8 0 0 0 1        149 

 
Sources: Compiled by author from [32,33,34,35]. 

 
Table 8 shows the distribution of incidents of violence across pirate 

groups/areas for 2011 and 2012.The major form of violence inflicted upon crews is 
"hostage taking" with 802 hostages world-wide in 2011. Of these, 655 (82%) were 
taken by Somali pirates and those operating in  the Gulf of  Guinea combined. Somali 
pirates accounted for 470 (59%) of hostages taken globally. Benin waters had the 
second largest set of hostages with 140. There were eight crew members killed in 
2011, all of whom were killed by Somali pirates operating off Somalia (7) or in the 
Gulf of Aden (1). The number of hostages taken fell to 585 in 2012 as a result of the 
drop in successful attacks. Hostages taken by Somali pirates dropped by almost one 
half. Benin took only 19 hostages in 2012 compared with 140 in 2011. On the other 
hand, Nigeria took 16 more hostages in 2012 and Togo which had no hostages taken 
in 2011 took 79 in 2012. South East Asian pirates accounted for 120 and 121 
hostages in 2011 and 2012 respectively. 

Six crew members were killed in 2012. Nigeria accounted for four killings and 
Somali pirates accounted for the remaining two. 

Table 9 presents the number of incidents in which various weapons were 
used. The ICC/IMB Reports present three weapons categories: Guns (G), Knives (K) 
and Other Weapons (OW). A fourth category is essentially unknown since there was 
No Weapon Stated (NWS). Guns were used in almost half of total pirate attacks over 
the 2003-2013 time period and gun use in attacks was more than double the number 
of incidents featuring knives. Other weapons were used in only two percent of 
attacks. "No weapon" was stated in 28 percent of attacks. Gun usage in attacks 
declined significantly between 2003 and 2006 and then increased almost five-fold 
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from 2006 to 2009. From 2009 to 2011 gun usage was almost constant. In 2012, gun 
usage in attacks dropped by 54%. The trend in gun usage in attacks mirrors the trend 
in attacks by Somali pirates as seen in Table 1. Knife usage decreased steadily from 
2003 to 2007. After 2007, the number of knife-use attacks was basically flat 
fluctuating between 68 and 73 incidences except for a spike to 88 incidences in 
2010. Other Weapons use peaked at 34 in the first year of the interval and dropped 
to less than half the peak number for the rest of the time interval. Other Weapon use 
dropped into single digit use for 2008-2013. 

 
Table 8. Types of violence to crew by piracy group: 2011 and 2012 

Location          Hostage  Threatened   Assault     Injured       Killed        Kidnap 
 '11 '12 '11 '12 '11 '12 '11 '12 '11 '12 '11 '12 
Somali piracy      
Gulf of Aden 47 38 0 0 0 0 0 0 1 0 0 0 
Oman 21 0 0 0 0 0 0 0 0 0 0 0 
Somalia 402 212 0 0 0 0 3 1 7 2 10 0 
Total Somali 470 250 0 0 0 0 3 1 8 2 10 0 
piracy      
Gulf of Guinea      
Benin 140 19 16 0 0 0 2 0 0 0 0 0 
Cameroon 0 1 0 0 0 0 0 0 0 0 0 0 
DR Congo 0 0 0 0 0 0 0 1 0 0 0 0 
Ghana 0 0 0 2 0 0 0 1 0 0 0 0 
Ivory Coast 0 25 1 1 0 0 0 0 0 0 0 0 
Nigeria 45 61 0 0 0 1 32 7 0 4 0 26 
Togo 0 79 0 0 0 0 0 1 0 0 0 0 
Total Gulf of 185 185 17 3 0 1 34 10 0 4 0 26 
Guinea      
attacks      
Selected south east Asian waters
Indonesia 48 47 5 4 0 3 3 4 0 0 0 0 
Malacca Strait 19 6 0 0 0 0 0 0 0 0 0 0 
Malaysia 39 49 2 0 1 0 0 8 0 0 0 0 
Singapore St. 14 19 1 0 1 0 0 0 0 0 0 0 
World total 802 585 27 13 6 4 42 28 8 6 10 26 

 
Sources: Compiled by author from [33,34]. 

 
Table 9. Number of Piracy Incidents involving the Use of Specified 

Weapons: 2003·2013 
 

 03 04 05 06 07 08 09 10 11     12 13 TOTAL 
G 100 89 80 53 72 139 243 243 245    113 71 1126 
K 143 95 80 76 67 68 71 88 69      73 81 517 
OW 34 15 13 10 14 6 6 6 8        7 3 50 
NWS 168 130 103 100 110 80 90 108 117    104 109 718 
Total 445 329 276 239 263 293 410 445 439    297 264 2411 

 
Sources: Compiled by author from [32, 33, 34, 35] 
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Table 10 shows the preference for the use of guns by the Somalis-there was 
no knife use by Somalis in the two years shown. The Gulf attacks feature guns and to 
a lesser extent, knives. Indonesia used knives predominantly. 

 
Table 10. Weapon use by pirates groups in 2011 and 2012 
 

 2011 2012  
 G K OW NWS G K OW NWS 
Somali 201 0 0 36 56 0 0 19 
G of Guinea 29 7 0 11 37 11 0 10 
Indonesia 3 18 2 23 4 34 6 37 
Malacca St. 0 0 0 1 1 0 0 1 
Malaysia 3 7 0 6 5 3 0 4 
Singapore St. 2 1 0 8 1 1 0 4 

 
Sources: Compiled by author from [33, 34]. 

 
6. SUCCESS RATES OF PIRACY INCIDENTS IN VARIOUS AREAS 
 
The  number  of  attacks  by  Somali  pirates  increased in  each  year  from  

2006  to  2011 (Table 1). The upward trend reversed in 2012. Total attacks by Somali 
pirates in 2012 dropped to slightly less than one-third their 2011 level. 

Table 3 above allows an examination of success rates of attacks in the various 
regions. Table 11 shows the break-out of Successful (S) attacks, Unsuccessful (U) 
attacks, Total (T) attacks and the Success rates (S-Rate) in 2011 and in 2012 for 
selected regions. Somali pirates, collectively, have the lowest success rates among 
the other regions which are listed in Table 11, with roughly one-fifth of the attacks 
being successful. While attacks by Somali pirates  dropped significantly in  2012,  the  
success  rate  rose  by  one  percentage point. Collectively, the Gulf of Guinea 
pirates have higher success rates than the Somalis. Gulf attacks in 2012 increased 
but the success rate dropped. South East Asian pirates have very high success 
rates. Using a hunting analogy, the Somalis appear to prefer the use of a shotgun 
approach in which they launch a large number of attacks in the expectation that 
some will hit the target (i.e. be successful) and have a high payoff. Indonesia makes 
fewer attacks but they are highly successful- they prefer to use a well-aimed rifle shot 
rather than a shotgun approach. The success rates reflect the status of ships 
targeted: at berth, at anchor, or under steam (Table 6). 

 
Table 11. Successful (S) attacks, unsuccessful (U) attacks, total (T) 
attacks and respective success rates (S·R) in 2011 and 2012 

 
Region 2011 2012  
 S U T S·R % S U T S·R% 
Gulf of Aden 5 32 37 14 4 9 13 31 
Oman 1 0 1 100 0 0 0 0 
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Red Sea 4 35 39 10 0 13 13 0 
Somalia 38 122 160 24 12 37 49 24 
Total Somali attacks 48 189 237 20 16 59 75 21 
Gulf of Guinea   
Angola 0 1 1 0 0 0 0 0 
Benin 18 2 20 90 2 0 2 100 
Cameroon 0 0 0 0 1 0 1 100 
Congo 3 0 3 100 4 0 4 100 
DR Congo                                4      0          4      100       2       0       2    100   
Ghana 2 0 2 100 2 0 2 100 
Ivory Coast 1 0 1 100 5 0 5 100 
Nigeria 7 3 10 70 17 10 27 67 
Togo 0 6 6 0 6 9 15 40 
Total G of Guinea attacks 35 12 47 75 39 19 58 67 
Selected South East Asian   
Indonesia 44 2 46 96 73 8 81 90 
Malacca St 1 0 1 100 2 0 2 100 
Malaysia 14 2 16 88 12 0 12 100 
Singapore St. 10 1 11 91 6 0 6 100 
World total 221 218 439 50 202 95 297 68 

 
Sources: Compiled by author from [33, 34]. 

 
7. PIRATE OBJECTIVES AND STRATEGIES 
 
…the profit of the crime is the force which urges man to delinquency: the pain 

of the punishment is the force employed to restrain him from it. If the first of these 
forces be the greater, the crime will be committed; if the second, the crime will not be 
committed. 

Jeremy Bentham, 1788. (Cited in [36]) 
 
The (British) Royal Naval Museum defines pirates as "…sea robbers who prey 

upon other ships and rob them of their goods and sometimes capture the ship for 
their own purposes" [37].  The  main  objective  of  the  persons  resorting  to  piracy  
is  to  receive  the  highest (expected) financial gain for their efforts. Individuals will 
opt for illegal activities if these are perceived to provide the greatest financial gain 
amongst the set of alternative options in accordance with Jeremy Bentham's quote at 
the front of this section. A successful pirate attack yields a set of products which can 
lead to financial, or other personal, gain: the goods and other valuables carried by 
the ship or by persons onboard, the vessel itself and the persons on board. 

 
7.1 THE RISE AND DECLINE OF SOMALI PIRACY 
 
The Somali pirates focused most on capturing the vessel and then ransoming 

the crew and possibly the vessel with, or without, its cargo. The cargo itself does not 
appear to be a central objective of the attacks. Table 12 shows the vessels released 
and ransom status of vessels released, and an estimate of ransoms paid. Some 
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vessels seem to have disappeared from the inventory of ships held by the pirates. It 
is presumed that either these vessels have been used as mother ships to allow 
pirates to move further off-shore for their prey, or have been sunk or otherwise 
disappeared. Also a strong possibility is that the gap is due to reporting error [38]. 

 
Table 12. Number of ships released with or without ransom  

paid and the (Mid-point Estimate of) US $ value  
of ransoms paid 2005-2012 

 

 
 
 
The rise in Somali piracy in the 2000's is generally explained as a response by 

Somali fishermen to the consequences of foreigners over-fishing Somali waters and 
dumping toxic wastes in Somali waters. While these may have been initiating factors, 
piracy became very lucrative. Ironically, the ship companies' collective actions 
contributed to the rapid increase in attacks in the early phase of the piracy 
expansion.  In response to ships being hijacked and the crews being held for ransom, 
the companies' preferred response was to pay the ransom rather than to avoid bad 
publicity and the delays caused by time-consuming investigations that were likely to 
follow [30]. The ransoms would be covered by insurance. Thus the shipping 
companies shifted the financial burden to the insurance industry. As a result the ship 
owners' collective actions, unintentionally, created perverse incentives for the would-
be pirates. The owners signaled that they would not resist attack and would oblige 
the ransom demand. If they could board the ship and take control the pirates would 
be rewarded financially. In the early days, entry to piracy was relatively open 
especially for fishermen who had boats and a crew. They could attack ships that 
sailed relatively close to shore. The average successful attack in 2005 took place 109 
km from the Somali coast [24]. The success of the early attacks would lead to an 
increase in those choosing piracy for gain. 

It is estimated that Somali pirates received ransoms totaling between US$339 
million and US$413 million in the 2005 and December 2012 time period [38]. Another 
study estimated that Somali piracy alone cost the global economy about US $18 
billion annually [39]. 

Economic agents are not passive creatures. Instead they respond to external 
stimuli in ways that serve their self-interests. Not surprisingly, insurance companies 
began to adjust rates upwards. According to one source the rate jumped from $500 
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per ship, per voyage to $150,000 per ship, per voyage for travel through risky waters 
[40]. 

The shipping companies began using "Best Management Practices." One 
adjustment was to sail alternate routes keeping a distance away from the risky 
waters. This forced the pirates to have to search further from shore. In 2012, the 
average successful attack took place 746 km from the Somali coast [24]. This 
increase in the distance to be travelled increased the need for more sophistication in 
planning the attacks. The smaller craft used initially were not sufficient.  This  resulted  
in  the  use  of  "mother-ships" which  could  handle  the  greater distances and serve 
as a platform for launching the smaller, swifter and more versatile craft to attack the 
ships. The need for information regarding the ships placements or lanes became 
more important. The resulting process was more complex, and the attacks 
morecostly. This increase in cost lead to the need for financiers to fund attacks up-
front. The financiers now had a claim on the proceeds from any attack. This would 
lead to a shake-out in the piracy industry. Crews unable to find financial backing 
would either drop out of the industry or continue as before but seeking easy hits in 
areas not being covered by the larger operations. The World Bank provides an 
excellent analysis and discussion of  the illicit financial flows involved in Somali piracy 
[38]. 

The ships began to take measures to repel boarders. One particularly effective 
approach was the hiring of trained and armed-personnel to ward-off attempts to 
board the ship. Ship companies had resisted this approach fearing harm would come 
to the ship's crew. International naval forces patrolling the waters off the Horn had a 
substantial impact. These factors combined substantially increased the risk to the 
pirates attempting to board ships. 

The time taken for hostage negotiations also increased. Consequently, the 
costs of holding and caring for the hostages also rose, thereby reducing the net take 
of the ransom funds. 

Raids on coastal communities by military forces and the rise in prices caused 
by the inflow of pirate money caused a drop in community sympathy for the pirates. 

The expected net return for the pirates had declined and consequently, piracy 
off the Horn of Africa declined. 

 
7.2 CHANGES IN PIRACY IN THE GULF OF GUINEA 
 
The motivation and nature, of piracy in the Gulf of Guinea are quite different 

from that of the Somalis. According to UNODC [25], most of the piracy attacks in the 
past were "nothing more than maritime robbery" in which the robbers targeted 
equipment and personal valuables of the crew, and counted on the attacks going 
unreported [41]. The recent attacks have aimed at securing the ship's cargo, 
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particularly refined petroleum products "typically carried in fairly small craft known as 
'product tankers' or 'chemical tankers'" [25,41]. Between 2010 and late 2013, Gulf 
pirates stole an estimated 117,000 tons of petroleum products valued at $100 million 
according to Risk Intelligence [42].These petro-pirate attacks have spawned 
robberies in waters previously deemed safe [25]. The piracy can be seen to be an 
extension of the petroleum thefts on land in the Niger Delta to the sea. Katsouris and 
Sayne [43]  fault  the  "enabling environment" fostered by the  poor  governance of  
the  Nigerian government and the 'rampantly corrupt and fraudulent Nigerian oil 
industry'.  They also indicate that oil theft network in Nigeria is composed of 
"facilitators, operations and security people, local and foreign transport, buyers and 
sellers" and "corrupt members of security forces are involved" [43]. 

Hijacking ships for their cargo has implications for the crews. Unlike crews on 
ships hijacked by the Somali pirates, the crews on ships attacked by pirates in the 
Gulf are seen as an impediment. In 2011 and 2012 combined, attacks in Nigerian 
waters resulted in 39 crew members being injured and four killed. 

According to UNODC [25] all the hijackings in 2011 and 2012 involved tankers 
and these were confined to three countries Benin, Nigeria and Togo with all other 
attacks in the Gulf being "simple robberies." Their hijacking assessment conforms to 
the data in Table 3 with the exception of one hijacking off the Ivory Coast in 2012. 

In discussing the fore mentioned shift in attacks from Benin in 2011 to Togo in 
2012, UNODC [25] asserts that "Most of the pirate attacks to date have been close to 
shore, and none have involved ships actively underway ("steaming")." However, 
Table 4 shows successful attacks on six ships while steaming off Benin, two 
steaming off Togo and 18 steaming off Nigeria in 2011 and 2012 combined. There 
were also unsuccessful attacks on ships while steaming. 

Continued success of hijacking in the Gulf depends on pirate success in 
finding buyers for the petroleum products. According to UNODC [25]), the major 
concern regarding Gulf piracy is the damage to trade caused by the increase in 
insurance rates resulting from adjustors putting Benin's waters in the same risk 
category as Nigeria's. 

 
7.3  South  East  Asian  Piracy:  Small  Scale  Opportunistic  Hooligans  

and Sophisticated Transnational Organized Criminals 
 
Liss [44] discussed a set of factors which served to stimulate growth in piracy 

in South East Asia. Perhaps the major factor was a depletion in fish stocks. Modern 
advances in fishing technology resulted in more effective fishing. Another depletion 
factor was the dumping of waste products. The result of  this depletion was  
widespread poverty with  small-vessel fishermen and their families being the hardest 
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hit. These people were ripe for recruitment to piracy as an alternative source of 
income. 

Liss [44] and DeHart [1] observe that pirate attacks in S.E. Asia fall into two 
groups. One group  consists  of  small-scale  attacks  by  "opportunistic  sea  
robbers"  or "sea-faring hooligans." Attacks in this group are characterized as sloppy 
and conducted while ships are at anchor with crews sleeping. The second group 
consists of major attacks with the objective being to hijack the targeted vessel mainly 
for its cargo of MGO. The attack on the Zafirah above is an example of this type of 
attack. These attacks are seen as being more sophisticated and likely to involve 
organized crime syndicates. 

The ReCAAP ISC [28] assigns pirate attacks to one of the following four 
categories:  

 
Category 1.  Very Significant 
 
Category 2.  Moderately Significant 
 
Category 3. Less Significant 
 
Petty Theft. Minimal Significance 
 
The level of significance is determined by the severity of violence in the attack 

and the extent of the economic losses incurred in the attack. 
Table 13 provides the (successful) piracy attacks in Asia from 2008-2013 by 

their associated significance Category. Category 1 has the smallest number of 
attacks in each year. All but two years have only four Category 1 attacks. In 2011, 
there were eight Category 1 attacks and in 2013 there were only 2 such attacks. The 
Petty Theft category had the largest number of attacks in each year except for 2010 
when Category 2 attacks outnumbered Petty Theft ones by almost 50 percent. 
Category 2 has the second largest number of attacks. Category 1 accounted for only 
4 percent of attacks. Petty Theft accounted for 42 percent of the grand total; 
however, in 2013 it accounted for over 50 percent of attacks that year. 

 
Table 13. Piracy attacks in Asia by significance level 2008-2013 
 

Cat. 2008 2009 2010 2011 2012 2013 Total % of grand total 
1. 4 4 4 8 4 2 26 4
2. 23 31 59 40 40 30 223 32
3. 19 15 1 27 29 36 157 22
Petty theft 37 32 49 60 50 73 292 42
Totals 83 82 134 135 123 141 698 100 

 
Source: Developed by author from ReCAAP /SC [4,45] 
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8. CONCLUSIONS 
 
This paper has synthesized and analyzed information regarding maritime 

piracy from various sources to develop profiles of piracy in waters off Africa and in 
South East Asia. The data shows different time-trends as well as different tactics 
used by pirates in different regions in pursuit of a common objective - financial gain 
for the pirate groups. In particular, the Somali pirates' objective is to capture ships in 
order to ransom the crews and possibly the vessels and cargoes. Their strategy is to 
attack ships while steaming. The Somalis use guns to subdue crews. Their success 
rate is low compared to pirates in the other regions considered in this paper. 

Somali piracy resulted in a set of responses by affected groups which in turn 
resulted in counter responses by the pirates and so forth. The ultimate result was a 
decline in the lucrativeness of piracy and a drop in attacks. A "notorious and 
influential" Somali pirate leader nicknamed Afweyne (Big Mouth) announced he was 
quitting "this dirty business" and encouraged his colleagues to renounce piracy as 
well [46]. 

Some questions arise following the decline of Somali piracy. 
1. Where are the former pirates now? 
2. What are the former pirates doing to support themselves and their families? 
3. Will the piracy resume after naval forces withdraw from patrolling the 

waters? 
Former pirates merge back into their communities. Some leaders like Afweyne 

have amassed  sufficient  wealth to retire, or finance  other  activities. Some  engage  
in  other activities including serving counter-piracy services. It is possible that some 
former pirates have become dormant and are waiting for the international forces to 
withdraw and for shipping companies to become lax due to the decline in piracy. 
Authorities and shipping companies should remain vigilant. 

Shipping companies travelling in all heavy traffic sea lanes should continue to 
use, or to begin to employ, Best Management Practices [47]. 

The  piracy  in  the  Gulf  of  Guinea  consists  of  those  classified  as  simple  
opportunistic robberies and those seeking to capture ships for their cargos of refined 
petroleum products. Continued success by the petro- pirates of the Gulf of Guinea 
will depend upon the pirates enhancing their operations and securing outlets for the 
stolen petroleum products. UNODC [25] observed that "There are few places in the 
world where one can offload thousands of tons of stolen fuel." UNODC [25] further 
suggested that the pirates would need "a buyer with links to a formal distribution 
operation". If authorities can isolate and cut off, such buyers they also cut off the 
pirates' market. Without buyers the hijacked vessel may be easier to find. The 
increased difficulty also reduces the expected return to piracy. This also applies to 
piracy in other parts of the world. 
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Before the recent decline in Somali piracy many people commented that the 
Somali piracy problem would not be solved until governance in Somalia improved. 
Somalia has been termed a failed State or even a collapsed State. On the FFP's 
2013 Failed States Index [48] Somalia was at the top of the failed States list. The DR 
Congo was second and the Ivory Coast and Nigeria were numbers 12 and 16 
respectively. Corruption is perceive to be bad for countries in this paper as well. On 
the 2012 Corruption Perception Index (CPI) Somalia came in with a score of 8 out of 

100 on the CPI and it ranked 174th  out of 174 ranked countries. Of the Gulf of 
Guinea countries, no country scored 50 or above on the CPI's 100 point scale. 
Neither of Indonesia and Malaysia scored over 50. These results are consistent with 
the reports on piracy in the Gulf of Guinea and the South East Asian countries [43, 
44]. It will be difficult to stem piracy until corrupt individuals in government and 
military forces are eliminated from positions of authority. The key to ending piracy 
may be on land as much as on the seas. 
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1. INTRODUCTION 
 
The media environment has changed dramatically in recent years. Traditional 

advertising media such as TV, magazines and newspapers are losing their power on 
catching consumers. Instead, online advertising, such as web banner, social media 
marketing, mobile advertising are gaining power and growing rapidly. With the power 
of internet connections and ubiquitous mobile devices, advertisers are forced to 
rethink and create on-line approach practices to be going viral. Websites, on-line 
ads/videos, and blogs/bulletin boards are three on-line media often being used by 
marketers to communicate their brand message [1]. Humorous advertising is a good 
tool to use in internet and mobile environments for going viral. When advertisement 
makes audiences laugh, they are more likely to want to share it with others. Thus, 
humorous appeals are the means by which marketers attempt to inform, persuade 
and remind consumers - directly or indirectly - about the brands they market. 

Examination of broadcast and print advertising suggests that humor is a widely 
adopted form of commercial appea and general used in election debate [2,3]. 
Underlying this popularity is the belief that humor can increase the effectiveness of 
advertising. The use of humor in advertising has its origins in the early days of 
business. Studies have shown that audiences are more open to a humorous 
message, because humor lowers audience defenses, making them more receptive 
to the message [4]. Funny communication messages are more memorable and can 
also be shared more frequently than more serious messages [5]. 

Previous studies have indicated that adopting humor in advertising can 
enhance consumer concerns and interest them [6], increase the degree of favor 
toward advertisements or brands [7,8], and maintain longer lasting memories of 
advertisements [9]. In contrast, some studies speculate that humor in advertising 
may lower message comprehension and found humorous commercials to be no 
more effective than comparable serious messages [4,10]. Thus, serious questions 
can be raised about the generalizability of these results. Cantor and Venus [11] point 
out that previous studies failed to demonstrate the effective of humorous advertising, 
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because they didn't manipulate the type of humor and also not control the 
degree of how much humor is perceived by the respondent. Clearly, the literature 
needs distinguish among the conditions under which humor effects may vary. 
However, few studies have addressed the  difference of  various types  of  
humorous advertisements, but  they ignored the humorous message processing 
would influence audience's affect and cognition. Information processing theory 
assumes that consumer will follow the steps of acquisition, integration, and 
evaluation of information to make a decision [12]. In general, humorous advertising 
communications can serve as a stimulus-as-coded in the mind of the consumer, 
thereby achieving advertising effectiveness as relates to cognition. Helson's 
adaptation-level paradigm argues that stimuli will attract attention when perceived as 
different from previously established stimulus norms [13]. Thus, when messages are 
passed on to consumers by humorous ads, consumers will pay more attention to 
the information that triggers their interest. This study re-examines humor's 
influence by focusing on type of humor and the effectiveness of humor in 
accomplishing brand communications. 

Previous studies considered the impact of humor only on low-involvement 
products, but not on high-involvement products [14,15]. This study proposed that 
humorous advertising influences both high- and low-involvement products on 
audience, but only influential paths vary. The humorous ads for low-involvement 
products easily produce emotional transfer, whereas those for high-involvement 
products trigger consumer cognitive models to generate emotional transfer [16], 
because humorous advertising communications can serve as a stimulus-as-coded in 
the mind of the consumer. When humorous messages are passed on to consumers 
by ads, consumers pay attention to the brand. The main purpose of humorous ads is 
to communicate effectively, meaning that the information can be remembered, 
thereby changing consumer attitudes. Voss [17] even suggests that presenting 
negative consequences in a humorous way can be effective. 

High-risk, high-function, and  high-involvement products are  often  involved 
in  consumer complex buying behavior [18]. Consumers pass through a learning 
process characterized by first developing beliefs about the product, then attitudes, 
and then making a thoughtful purchase choice. Thus, marketers of high-involvement 
products should employ humorous advertising to relieve the individual emotional 
tension of consumers engaged in complex buying behavior, because humor lowers 
audience defenses, making them more receptive to the message. 

This study proposes that the relationship between attitude toward an 
advertising (Aad) and attitude  toward  a  brand  (Ab)  play  crucial  roles  for  high-
involvement product  on  brand communication, and an effectively humorous ad can 
enhance the Aad, as well as strengthen brand cognition. Humorous advertisements 
can attract more consumers and increase Aad, which is a crucial antecedent of 
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brand attitudes. This study focused on three types of humorous message content: 
cognitive, affective, and social orientation [7], and used an experimental  method  to   
understand  the   influence  of   humorous  advertisements  on advertising attitude 
and brand communication effects. 

This research has relevant implications for both academics and advertising 
practitioners. From a theoretical perspective, this study expands the domain of 
humorous ads affecting brand communication. From a managerial perspective, this 
research explored the rationale of why humorous appeal has an effect superior to 
that of conventional creative strategies, and why adopting an optimally humorous ad 
creates brand awareness and brand association. 

 
2. LITERATURE REVIEW AND HYPOTHESES 
 
2.1 Effects of Humorous Ad Types on Advertising Attitude 
 
Weinberger and Spotts [19] found that humorous advertising is more 

attractive than non- humorous advertising and increases the brand memory of 
consumers, making consumers feel  good  by  being  persuasive. In  addition,  
Speck  [7]  believed  that  different  types  of humorous ads lead to different 
psychological reactions and produce various advertising effects. This study used a 
method proposed by Li [20] to classify humorous ads into: affectively humorous ads, 
cognitively humorous ads, and socially humorous ads. The affectively-oriented  
humorous  ad  can  effectively  induces  audience's  strong  emotional reactions; 
the cognitively-oriented humorous ad can activate audience's mental process 
leading to the perception of a situation to be funny; the socially-oriented 
humorous ad shapes  the  audience  has  the  dominant  position  in  the  way  of  
attack,  satire,  ridicule, contempt, and mockery to increase the difference between 
social status of different groups. MacKenzie and Lutz [21] also found that attitude 
toward an ad affects consumer brand attitudes and purchase intentions. Spotts et 
al. [18], Catanescu and Tom [22] have also considered the type of humorous 
advertising to be one of the main factors that influence advertising effectiveness, 
and Aad  is one of the indicators used to measure the level of feelings in 
advertising effectiveness. That is, Speck [7] believed that humor can draw the 
audience's attention and increase their favor. Humor helps audiences strengthen 
positive attitudes and promote the ad purchase intention [20,23]. Therefore, 
humorous advertisings are more effective than non-humorous advertisings regarding 
advertising attitude. 

Affective message appeals  are  a  popular  method  of  drawing  attention to  
any type  of advertising [24], whereas cognitive message appeals are typically more 
useful for improving brand  recognition  [25].  This  study  suggested  that  
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cognitively  humorous  advertising generates humor by contending with and 
resolving contradictory or inconsistent messages. Therefore, the process for solving 
inconsistent messages requires further cognitive effort to engage in deliberative 
information processing activity, generating a persuasive effect [26]. By contrast, 
affectively humorous advertising generates humor by virtue of  the evoked 
emotion, which causes the viewer's emotions to run high and become soothed while 
watching ads. Furthermore, the viewer may focus more on the ads themselves and 
ignore information the advertising product conveys. Therefore, the affectively 
oriented humorous ad generates persuasive effects based on affective associations 
or simple inference ties to peripheral cues occurring in ads. However, the purpose of 
the socially humorous ad is to create a verbal attack, satire, laughter, spite, or 
deception, which might lead to higher levels of irritation that carelessly produce the 
discontent in some viewers and listeners; hence, this type of advertising attitude is 
the least favorable. Therefore, this study proposes that various types of humorous 
advertising have different effects on advertising attitude. The hypotheses are as 
follows: 

H1: The cognitively oriented humorous advertising invokes a more favorable 
advertising attitude than the socially oriented humorous advertising does. 

H2: The   affectively  oriented   humorous   advertising   generates   a   more   
favorable advertising attitude than the socially oriented humorous 
advertising does. 

 
2.2 Effects of Humorous Ad Types on Brand Communication 
 
Lutz et al. [16] studied Aad mediation effects and confirmed the relationship 

among Aad, Ab, and intention to purchase the brand (lb). This model suggests that 
Cad (ad cognition) directly affects Aad, and Aad influencing Cb (brand cognition) and 
Ab. Therefore, two obvious sources affect Ab. The first is the direct effect of Aad, and 
the second is the indirect impact of Cb [27]. 

MacKenzie and Lutz [21] revealed that advertising attitude influences Ab  and 
lb. Humor is frequently used in advertising because the audience harbors a positive 
attitude toward humorous ads. Humor presented in an ad enables consumers to own 
a positive attitude toward advertising [23, 28], thereby facilitating the transfer of a 
consumer's positive attitude toward Aad into a positive attitude toward Ab [29]. 

This study proposes that  the  distinct types  of  humorous ads have 
substantially varied influences on various dimensions of the brand communication 
effects of both brand recall and brand recognition. Brand recall is the ability of 
consumers to remember the brand's name, facilitating the classification of a group of 
products [30]. Brand recognition is the ability of consumers to verify a certain brand 
when a line of the brand claim is provided [26]. Humorous advertising may be a 
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valid strategy for attracting attention, similar to provocation advertising that can 
enhance brand awareness [31]. However, Vezina and Olivia [31] found that 
provocation appeal seems to lead to negative reaction to a brand. Based on relevant 
research, whether or not humorous advertising affects Ab negatively is uncertain. 

Speck [7] used the elaboration likelihood model (ELM) to explain the 
consumer information processing route toward a brand while watching a humorous 
advertisement. A consumer focusing on the main message of  a product or 
brand involves the central path of  the information processing route.  By contrast, 
if  the  main message is  associated with  the background of an ad, it involves the 
peripheral route. Therefore, the cognitive humorous ad has characteristics of 
cognitive thinking, causing the audience to pay more attention in-depth. The link 
between humorous ads and brand communication is represented by Aad Cb Ab. It 
is also relatively easy for customers to associate ads with brands and products. 
Furthermore, after   deliberate   thinking,   the   link   between   humorous   ads   and   
brands   increases understanding of the brand message. Therefore, the audiences' 
ability to recognize a brand is greater when given brand-related messages or 
clues. Therefore, cognitive humorous advertising can attract viewers to spend 
more time attending to the message of a product- and brand-related advertising, 
there by obtaining more brand recognition. 

The purpose of the affectively humorous ad is to generate the audiences' 
curiosity, thus placing the focus on information related to advertising. The affective 
reactions to advertising regarding brand attitude are attained by Aad Ab. Thus, we 
know that the association with the product-related message is low. Therefore, when 
given more than one ad message, the audiences frame perception, enhance 
experience, and organize memory [32, 33], thus giving them a greater ability to recall 
the brand. Finally, the socially humorous ad generates humor mainly via attack, 
satire, laughter, spite, or deception; therefore, the socially humorous ad might 
carelessly produce discontent in some audiences. Consequently, we can infer that 
audiences have a lower ability of brand recall and recognition. Therefore, this 
study infers the following hypothesis: 

H3: The humorous advertisement of affective orientation creates greater 
brand recall than other humorous advertisements do. 

H4: The  humorous  advertisement  of  cognitive  orientation  produces  
greater  brand recognition than other humorous advertisements do. 

 
3. METHODOLOGY 
 
This study suggested that humorous ads can affect the Ab of the public for 

high-involvement product. Therefore, we chose cars as research products. In 
addition, advertising involvement is one of the vital factors that influence consumers' 
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judgment of advertising information and measure of advertisement effectiveness 
[34]. Laczniak, Muehling and Grossbart [35] proposed that the advertisement 
message is the incentive that triggers the follow-up involvement process. This study 
used a 4 (four types of advertisement) x 2 (both low and high degree of advertising 
involvement) between-subjects factorial experimental design on the  humorous 
advertisement of  affective, cognitive, and  social orientations, using  non- 
humorous advertisements as control groups. 

As for brand selection, this study chose the medium-level-popularity brand, 
Hyundai Motors, as a measurement subject because consumers have a high level 
of brand awareness and positive advertising attitude toward high-level-popularity 
brands, resulting in a less obvious effect than those for medium-level-popularity 
brands after watching humorous ads [36]. 

 
3.1 Design of Advertisements 
 
Humorous ads are selected according to the definition of three types of 

humorous ads that previous studies [18, 20] have proposed to determine if the ad 
matches the classification of advertisement. In this regard, researcher has 
attempted to control degree of humor, using panels of Judges (researchers or 
advertising professionals) to select the three types of humorous commercials 
employed in this investigation. Manipulation checks are made to ensure that three 
humorous treatments are rated as funnier than the versions of the control group, and 
the three types of humorous commercials classification are based on Chen's [37] five 
questions. To reduce the study error, the subjects in our study were asked whether 
they had seen the chosen advertisements; most of the subjects had never seen them 
before. 

 
3.1.1 Affectively oriented humorous Ad 
 
The protagonists of this advertisement are a married couple, who trap each 

other in the house by  whatever means necessary to  drive the  car  parked 
outside the  house. The advertisement shows the secretive and hilarious 
expressions of the husband and wife who just woke up in the morning, as well as a 
series of funny pranks during their preparation for work, and the husband and wife 
do not forget to pop their heads to see the car they love outside below. The purpose 
of this advertisement is to evoke consumers' driving desire. Considerable human 
nature and emotion are projected in advertisement, which causes people to feel 
empathy toward the content of the advertisement after laughing with the funny 
couple and the exaggerated plot. 
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3.1.2 Cognitively oriented humorous Ad 
 
In this advertisement, the hero is a knight riding a motorcycle. When the traffic 

light turns red, he stops between two cars. Two beautiful women in a car to his left 
car seem to make eyes at him, which pleases the knight. When he turns to the car 
to his right, he realizes that the women are actually interested in the man in this car. 
At the same time, the man and women in the cars all look at the knight and laugh. 
The motorcyclist continues cycling with a lonely look in his eyes. He then realizes 
that many beauties pass-by all adore those men who are driving cars of the same 
brand on the street. Suddenly, the motorcyclist spots a large advertisement 
billboard of the same car standing erect alongside the road. He takes out a knife 
and later, the audience sees the motorcyclist driving a car, which he parks next to a 
car whose driver is beautiful. She ogles at him. When the camera angel turns, the 
audience finds out that the motorcyclist is still riding his motorcycle, but with a 
large advertisement billboard of that car's brand in his left hand. Ending with humor, 
the advertisement makes the audience understand that the original appeal is 
"standing upon one's dignityfor men". 

 
3.1.3 Socially oriented humorous Ad 
 
The actress in this ad is a beautiful woman, who is walking elegantly among 

a crowd. All passersby are following her with their eyes; all of the drivers in the cars 
on the road nearby are looking at her with adoring eyes. One of the drivers bumps 
into a car ahead and a tree on the side of the road. However, she is unmoved and 
continues walking forward elegantly. 

At this moment, a car is driven to the beautiful woman's direction, and at this 
time she keeps staring at the car, hitting a lamppost on the roadside. The image of 
the woman falling causes the people in the crowd to smile knowingly. 

 
3.1.4 Non-humorous Ad 
 
The advertisement of the control group is based on a non-humorous 

advertisement, which emphasizes the functions of the Hyundai Motor Company. 
The measurement of "degree of humor" in the ads adopts the six-point scale 

measurement of Zhang [38], including five items- not humorous I humorous, not 
interesting I interesting, not funny I funny, not laughable I laughable , boring I not 
boring; 1 point means strongly agreed; 6 points refers to strongly disagreed. As the 
chosen products, cars are expensive and high-involvement products; the selection of 
nominees was based mainly on people who possess a job and purchasing power. 
The mean of each advertisement is Maffective  = 5.01, Mcognitive  = 5.02, Msocial  = 4.96, 
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Mcontrol  = 2.59. The degrees of humor of three types of humorous ads are greater 
than those of the non-humorous advertisement of the control group. Therefore, all 
of the advertisements are humorous, except for the advertisement of the control 
group. 

The method of humorous advertisement classified by Chen [37] adopts six 
semantic points of advertisement association levels and five questions to measure 
the subjects' level of association and thought toward the advertisements they are 
viewing. If the level of association and the thought required additional effort, the ad 
close to the cognitively oriented humorous advertisement; otherwise, it close to the 
affectively oriented humorous advertisement.1 point means strong disagreement; 6 
points represents strong agreement. The average scores of thought and 
association level for each advertisement are Saffective  = 14.81, Scognitive  = 20.94, 
Ssocial  = 18.78, Scontrol  = 13.61. The average score of the cognitive group is 
significantly greater than the average score of the other three groups. Based on the 
score of affective advertisement, which is less than those of the cognitive and social 
groups, this ad can be judged to be an affective orientation. The total score of social 
advertisement is between those of affective orientation and cognitive orientation. 

 
3.2 The Selection and Arrangements of the Filled Ads 
 
The  subjects  may have  been  aware  of  the  purpose  of  this  study  while  

watching  the humorous advertisements, causing an error in the results; hence, the 
other filled ads were selected and display to subjects. In this way, the effect of 
different types of humorous ads can be examined. Therefore, the subjects in each 
group were given a different humorous advertisement to watch. The ads were 
arranged as follows: one filled advertisement, one humorous advertisement, and two 
filled advertisements. 

 
3.3 The Level of Advertising Involvement 
 
The various humor types and processes described by Speck's taxonomy are 

linked to consumer involvement and motivation [39]. Therefore, this study adopted 
the level of advertising involvement as  an  independent variable for  analysis. The  
primary scale of advertising involvement is PII [40]. The advertising involvement 
was divided into two groups with cluster analysis. When the number of cluster from 
the second to the first group, the agglomeration coefficient increased to 0.966; hence 
dividing the involvement degree into two groups was more appropriate. There was a 
significant difference between the high and low degree of advertising involvement 
(Mhigh = 4.02 sMlow = 2.68, P <0.05); therefore, this result was consistent with the 
needs of experimental design of this study. 
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3.4 Measuring the Dependent Variable 
 
3.4.1 Advertising attitude 
 
Brackett and Carr [41] presumed that the entertainment, information, irritation, 

and certainty of an advertisement influence a consumer's evaluation of advertising 
attitude; therefore, the forms  of  measurement were  revised  according  to  the  
measurement of  the  advertising attitude that Atkin and Block [42] performed. The 
forms of measurement can be seen below. 

 
3.4.2 Brand recall 
 
Following the  approach of  Malaviya, Kisielius, and  Sternthal [43],  this  

study examined whether subjects were able to recall the brand name of the carin 
the humorous ads after watching all of the ads, by listing all of the associations 
that they could remember in the targeted ads. A score of one was given for any 
subject who could correctly write "the brand name of the targeted car and correctly 
choose the association of the targeted advertisement". Furthermore, half point were 
awarded for subjects who have only one correct answer from the two items. 

 
3.4.3 Brand recognition 
 
These forms of measurement are based on the method proposed by 

Malaviya et al. [43], which asks the subjects, after watching all of the ads, whether 
they are able to distinguish the brand attributes of the targeted humorous ad  (three 
items) from the total ads(12 items). The rate of correct answers is the measurement 
of scores that determines whether the subjects are able to select the brand attributes 
of the targeted car in humorous ad. As for the list of brand attributes, advertisement 
practitioners were requested to view the targeted and filled  advertisements,  and  
then  separately  list  the  brand  attributes  that  the  targeted humorous ads 
mention (brand attributes), the attributes that the filled advertisements note (filled 
attributes), and the attributes that are not noticed in all of the advertisements (virtual 
attributes). 

 
3.5 The Design of the Questionnaire 
 
The questionnaire of this study was divided into seven parts: brand recall, 

brand recognition, the degree of humor in an advertisement, the level of association 
in the advertisement, the degree of advertising involvement, attitude toward the ad, 
and basic demographic information. In addition, the questionnaire had four versions 
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of questionnaires according to the four types of ads. In each questionnaire, only 
brand attributes of the ad, in the brand recognition part varied; but the other parts 
were the same. 

 
3.6 Participants and Experimental Procedures 
 
This research was conducted from May1 to May 25, 2012.Ads were arranged 

just like TV commercial and played on a computer. First, the subjects were asked to 
watch preparatory ad films; they were then asked to complete the questionnaires. 
The survey time in each group lasted from 25 to 30 minutes. The survey was 
administered mainly at the following locations in Taipei City: Chunghwa Telecom, 
Yuanta Bank, Kuang Chuan Dairy Co., Yes 123 Job Bank, and Insight Brand 
Consulting. All subjects had jobs with purchasing power. A total of 268 subjects were 
randomly and equally assigned to one of the four ads. Removing 28 copies of  
invalid questionnaires because of  incomplete answers, 240 copies of  the 
questionnaires were usable, resulting in a response rate of nearly 90%. 

 
4. RESULTS 
 
In this study, the effective sample size was 240, of which women accounted 

for 57.5% of subjects, while men make up to 42.5%; distribution of age 40 to 31 
accounted for 58.3% as the majority; as for the marital status, the married accounts 
for 61.1%; have accounting for 80.8% by the persons who own driver's licenses; 
speaking of the educational degree, the university (junior college) level accounts for 
80.4% as the majority; in the industry leaves, financial and  insurance industry take  
mostly up  to  51.3%, followed by services sector accounted for 25.4%; the 
general staff take the most part of the positions accounted for 67.9%; for the part 
of the monthly income, the payment from $ 50,000 to $ 30,001 accounted for 46.7% 
as the majority, followed by $ 50,001 - $ 80,000 accounted for 34.2%. 

The study used a number of important socio-demographic characteristics to 
conduct mean tests for the humorous degree of Ads' campaign. The results showed 
the difference between the mean of  married and  the mean of  single is  
significantly (Mmarried=4.81, Msingle=3.98, p=0.001).It also can see that bachelor's 
degree report higher mean than other groups (Mhigh- school=3.61, Mbachelor=4.54, 
Mmaster=4.50, p=0.054). However, no significant differences in the humorous  
degree  of  Ads'  campaign  were  found between  male  and  female.  There 
were significant  differences  among  the mean from  the  four  monthly  income  
brackets (M<NT$30000=3.37, MNT$30000-50000=4.46, MNT$50000-80000=4.79, M>NT$100000=5.20, 
p=0.001). The results have shown that demographic factors played substantial 
effects in the ads' campaign. 
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The  scale  of  this  study  demonstrates  a  high  level  of  internal  consis-
tency,  with  the Cronbach's a values being greater than 0.84 and the variance 
extracted being higher than 0.65 on its respective dimensions. The item-total 
correlations range from 0.5 to 0.93 and the factor loadings range from 0.62 to 0.96. 

 
4.1 Manipulation Test 
 
The  experimental  ad  is  divided  into  four  kinds:  three  different  types  

of  humorous advertisements, and a non-humorous advertisement; joined with the 
level of advertisement involvement, which totally reaches up to eight groups. The 
test indicates that the three different types of humorous advertisements have no 
significant difference (F = 1.945, P>0.05) on degree of humor; to compare with 
the control groups, the means of the degree of advertising humor of the three 
different types of humorous advertisements are significantly higher than the ones of 
the control groups (Maffective  = 5.07, Mcognitive  = 5.24, Msocial  = 5.05, Mcontrol = 2.62). 
Accordingly, on the extent of the degree of advertising humor in this study is 
successfully manipulated. 

The study aims is to see whether the level of thought and association have 
differences by judging the type of its types of humorous advertisements. The test 
results show that the level of thought and association of each advertisement has a 
significant difference (F = 4.595, P<0.05).  Furthermore, this  study find  out  that  
the  level  of  thought  and  association of cognitive orientation is greater than the 
affective orientation and the non-humorous advertisements of the control group 
(Maffective = 2.76, Mcognitive = 3.26, Msocial = 3.00, Mcontrol = 2.70). Consequently, on the 
extent of the types of humorous advertisements in this study is successfully 
manipulated. 

 
4.2 The Analysis of Variance on Advertising Attitude 
 
In Table 1, the study uses the advertising attitude as the dependent variable, 

along with the usage of the types of advertisements and advertising involvement as 
independent variables to do 2-way ANOVA. There is no 2-way interaction effect in 
this model. 

Table 1. Analysis of variance of advertising attitude 
Source Sum of squaredf Mean squareF test Significance 
Types of ads.(A) 15.27 3 5.09 11.20 0.000*** 
Advertising involvement 19.08 1 19.08 41.97 0.000*** 
(A) * (B) 1.89 3 0.63 1.39 0.25 

*** P <0.001 

 
Table 1 lists the types of advertisements that have a significantly main effect 

(F = 11.20, P <0.05) on advertising attitude, which also shows that different types of 
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humorous advertisements are statistically significant at the .05 level on advertising 
attitude. According to the post hoc paired comparison, the significance of the 
cognitively oriented humorous ad is higher than those of socially oriented (Mcognitive = 
4.21>Msocial= 3.82, P <0.05), which shows that the cognitively oriented humorous ad 
has a more favorable advertising attitude than that of the socially oriented humorous 
ad. Therefore, the hypothesisH1 is supported. Socially humorous ad and affectively 
humorous ad are below the significant differences in advertising attitude  (Msocial   =  
3.82,  Maffective   =  4.01,  P>0.05).  Therefore,  the  hypothesis  H2  is  not supported.  
Furthermore, three different types of humorous advertisements are significantly 
higher than the non-humorous advertisements in advertising attitude (Mcontrol = 3.52, 
P<0.05). 

 
4.3 The Analysis of Variance on Brand Recall 
 
In Table 2, the study lists the brand recall as the dependent variable, along 

with the usage of the types of ads and advertising involvement as independent 
variables to conduct a 2-way ANOVA. Table 2 lists the types of ads that have a 
significantly main effect on brand recall (F = 3.63, P <0.05), showing that different 
types of ads have a significant effect on brand recall. Additional information from the 
paired comparison indicates that the significance of the affectively oriented 
humorous ad is greater than that of the cognitively oriented humorous ad (Maffective  = 
0.73>Mcognitive  = 0.60, P <0.05), meaning that the affectively humorous ad has 
greater brand recall than the cognitively humorous ad. Furthermore, the significance 
of the affectively humorous ad is greater than the socially humorous ad in brand 
recall (Maffective = 0.73>Msocial  = 0.60, P <0.05), showing that the affectively 

humorous ad has greater brand recall than the socially humorousad. Therefore, 
hypothesis H3 in this study is supported. 

 
Table 2. Analysis of variance of brand recall 

 
Source Sum of square df Mean square F test Significance 
Types of ads. (A) 0.68                   3 0.23 3.63 0.014* 
Advertising involvement 0.32                   1 0.32 5.18 0.024* 
(A) * (B) 0.29                   3 0.10 1.56 0.201 
 *P <0.05    

 
4.4 The Analysis of Variance of Brand Recognition 
 
Table 3 lists the types of ads that have a significantly main effect on brand 

recognition (F = 13.76, P <0.05). We concluded that the different types of 
advertisements have a significant impact on brand recognition. 
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Table 3. The analysis of variance on brand recognition 
Source Sum of square df Mean squareF test Significance 
Types of ads. (A) 2.31 3 0.77 13.76 0.00*** 
Advertising involvement (B) 0.07 1 0.07 1.23 0.268 
(A) * (B) 0.23 3 0.08 0.35 0.26 

** P <0.01; *** p <0.001 

 
Using an additional paired comparison, this study found that the brand 

recognition of the cognitively humorous ad is statistically significant greater than that 
of the affectively humorous ad (Mcognitive = 0.86>Maffective = 0.75, P <0.05). 
Furthermore, the brand recognition of the humorous ad of cognitive orientation is 
statistically significant greater than that of the humorous ad of social orientation 
(Mcognitive = 0.86>Msocial = 0.70, P <0.05), showing that the cognitively humorous ad 
has higher brand recognition than that of the socially humorous ad. Therefore, 
hypothesis H4 is supported. 

Moreover, the three different types of humorous ads are significantly higher 
than those of the non-humorous advertisements in brand recognition (Mcognitive = 
0.86, Maffective = 0.75, Msocial = 0.70, Mcontrol = 0.58, P <0.05); that is, the humorous 
ads have higher brand recognition than those of the non-humorous ads. 

 
5. CONCLUSION AND IMPLICATIONS 
 
The three different types of humorous ads are significantly higher than the 

non-humorous ad in advertising attitude. Thus, the humorous ads have a high 
advertising attitude. Attitude towards the ad is a crucial antecedent to brand 
attitudes [21]. Hence, humorous advertising is  more attractive than  non-humorous 
advertising and  increases the brand memory of consumers, thus makings 
consumers feel good more easily persuaded. In another respect, the  results  also  
suggest that humorous advertising can translate into a valuable segmentation 
strategy, because younger people, among others, show more positive reaction 
towards humorous appeal. Therefore, humorous appeal has a  superior effect to  
those produced by conventional creative strategies. 

 
5.1 The Effect of Different Humorous Ads on Brand Communication 
 
Different types of humorous ads for brand communication effects have a 

significant impact, which agrees with Speck [7], and Weinberger and Gulas [2]. The 
humorous ad of cognitive orientation has more favorable brand recognition effects 
than those of the humorous ad of affective orientation and humorous ad of social 
orientation. Specifically, the ELM suggests that the likelihood of message 
elaboration occurs as a function of separable elements of a consumer's motivation 
and ability to process information. When a message receiver is both motivated to 
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process message content and has the ability to process the content, the central route 
to persuasion is hypothesized to occur. These conditions of motivation and ability 
can foster message-relevant thinking, activate cognitive responses, create changes 
in cognitive structure, and eventually lead to an enduring impact on a consumer's 
attitudes toward the communicated topic. The humorous ad of cognitive orientation 
draws more attention to thinking and the message component; hence, it achieves a 
greater level of brand recognition effect. 

Based on the results of this study, the different types of humorous ads have 
statistically significant differences on various dimensions of brand communication 
effects. The humorous advertisement of affective orientation has greater brand recall 
than those of the humorous advertisement of social orientation and cognitive 
orientation. Furthermore, presenting an advertisement with humorous elements can 
transfer the consumers' positive perceptions on the advertisement to the brand itself 
[29], thus achieving effective brand communication. 

 
5.2 Managerial Implications 
 
A favorable advertising effect helps people remember the brand as well as 

the ad. The key lies in the associations the advertisement arouses regarding the 
product or brand, so that the consumers feel impressive. Thus, humor is one of the 
elements that allowthe advertisements to  attract  people's  attention;  with  proper  
strategy,  humor  can  increase advertising effectiveness. Joshi and Hanssens [44] 
found that advertising spending has a positive, long-term impact on a firm's market 
capitalization and may have a negative impact on the valuation of a competitor of 
comparable size. This study also proposed that humorous ads influence high  
involvement products, but influential paths  vary on low involvement products. 
The humorous ads of low-involvement products easily produce emotional transfer, 
but those of high-involvement products must trigger the consumers' cognitive 
models to generate emotional transfer. The main purpose of humorous ads is to 
achieve a state of effective brand communication, meaning that the brand could be 
recalled and recognized, thus changing the attitude of consumers. 

According to the results, different categories of products associated with 
different humorous ads create various types of advertising communication. Aad  and 
Ab  of the humorous ad of cognitive orientation elicit responses from consumers and 
achieve the most favorable advertising results; the humorous ad of affective 
orientation causes the audience to recall the brand easily, creating a desire to 
purchase that product; the humorous ad of social orientation has a poor 
communication effect because it may cause discontent in some audiences. 
Therefore, we recommended that business owners should use advertising humor 
effectively, to generate resonance and positive association with the product and 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

550

brand image. Persuasion mechanisms induce the consumer to incorporate both 
cognitive and non- cognitive elements in his or her attitude toward a brand when 
using humorous elements. 

While designing a marketing strategy, the business owners could segment the 
targeted markets, as well as develop an appropriate strategy for the targeted 
customers and purpose of the advertisement. To raise brand awareness and brand 
associations, business owners could focus on the symbolic part of the brand and 
adopt the humorous ad of cognitive orientation; to awaken the positive recognition of 
a brand, the business owner could effectively use the humorous ad of affective 
orientation. 

 
5.3 Study limitations 
 
Because the brand and product in this research already existed on the 

market, the subjects may have established preconceptions of them. This study did 
not account for the previous brand attitude, and the subjects were likely affected by 
their experience with the brand. Future studies may benefit from conducting research 
on different product categories. 

Based on literature review, three critical factors influence advertising 
effectiveness: advertising-related, consumer-related, and situation-related factors. 
This study considers only advertising-related and consumer-related factors 
regarding types of ads and advertising involvement. Situational factors are the most 
difficult to identify because of the vast variety with which they exert influence on 
human information processing. Future study can examine the effect of brand 
communication on target brands when a particular ad with a good or poor brand 
image displayed before the ad of target brands. Future studies could attempt to 
combine various types of products with distinct media and make a comprehensive 
comparison of distinct types of brand communication. 
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1. INTRODUCTION 
 
The practice of marketing management is continually changing as it reflects 

the organizational, scientific and technological, economic, and social contexts in 
which it is embedded. As a constantly evolving discipline, academic marketing 
should keep up with these changes. Marketing educators must not only impart 
timeless marketing principles to students, they must prepare them for real world 
where this changes are taking place. Moreover, some academic research should 
address the current concerns of  marketing practitioners reflecting these changes 
[1]. The first section of the paper presents a marketing mix concept and 360° 
marketing concept like two important paradigms in marketing context. 

 
1.1 Marketing Mix and 360° Marketing Concept 
 
The marketing mix management paradigm has dominated marketing thought, 

research and practice since it was introduced almost40 years ago. Marketing, the 
way most textbooks treat it today, was introduced around 1960. The concept of the 
marketing mix and the Four Ps of marketing – product, price, place and 
promotion (Fig. 1) – entered the  marketing textbooks at  that  time.  Marketing 
Association, in  its  most recent  definition,  states that “marketing is the process of 
planning and executing the conception, pricing, promotion and distribution of ideas, 
goods and services to create exchange and satisfy  individual and organizational 
objectives. The marketing mix refers to the set of actions, or  tactics, that a 
company uses to promote its brand or product in the market. Eventually the four P 
of the marketing mix became an indisputable paradigm in academic research, the 
validity of which was taken for granted. For most marketing researchers in large 
parts of the academic world it seems to remain the marketing truth even today [2]. 
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The second important marketing concept is 360°Marketing (Fig. 2) is an “all 
around-view on all marketing activities. Concept 360° originates from management 
and is largely understood within the periphery of them an agement studies as 
feedback on the staff and the parties concerned. View 360° aims to streng then the 
success and competitiveness of an enterprise by means of an "all around-view". 
Marketing with 0° view has the same function: By means of an "all around-view" all 
marketing activities are coupled in a single perspective and are combined for a 
successful dealing. 

 

 
 

Fig. 1. Marketing mix – 4P 
 
 
This includes the traditional thought on marketing, the new challenge of 

marketing activities in the Web 2.0 or of customer relationship management and the 
fact that new marketing approaches are characterized by exceeding designing and 
inter active communication. 360° Marketing is the marketing, which integrates 
different marketing options for an effective marketing. 360° Marketing connects the 
marketing activities of  an enterpriises with the marketing options that emerge as 
a result of the markets, the customer sand through the new media. 360° Marketing 
helps the marketing experts to manage the balance in the use of different media. 
360° Marketing open the horizon to numerous media and leads the marketing expert 
in the marketing world of tomorrow through a new attitude and practical approach. 
Principle of all round-view 360°. Marketing motivates the marketing expert to have an  
integrated  view  of  new  possibilities  of  marketing  with  digital  media  based  on  
the traditional marketing activities [3]. 
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1.2 Marketing Knowledge 
 
Marketing knowledge is the foundation of marketing discipline, but a general 

definition of marketing knowledge is difficult to establish [4]. A detailed definition of 
marketing knowledge is very important for its further development. As early as 1988 
the American Marketing Association (AMA) stated in its report that there was a lack 
of effort aimed at the systematic development of  marketing knowledge and  so  it  
triggered a  debate  on  the  generation, transmission and use of marketing 
knowledge [5]. Rossiter [4] listed four types of marketing skills, namely: marketing 
concepts, structural frameworks, strategic and research guides. 

Later [6], on the initiative of his colleagues, added a fifth form, namely 
empirical generalizations. According to his opinion, marketing knowledge is 
developed and expanded by academics and consultants, companies and managers. 
He assumed that the marketing knowledge is declarative ("know- what"), which 
means that it is based on facts, it is a separate entity and thus independent from the 
individual's ability to apply this knowledge in practice. From his definition of  
marketing knowledge he also excluded tacit knowledge (values, beliefs, ideas, 
experience), data and individual s ability or general mental ability respectively. 

 

 
 

Fig. 2. 360° marketing concept 
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Following the publication of Rossiter s definition of marketing knowledge 
his writing was strongly criticized. He was blamed for Rossiter [4] limiting his 
definition too much, as certain forms of marketing knowledge such as empirical 
facts, generalizations, laws and theories (e.g. the theory of consumer behavior) [7] 
were excluded from the definition. He was also criticized for not considering the 
knowledge on the implementation of marketing [8] and organizational skills and for 
limiting his definition to the academic marketing knowledge only, which is a synonym 
for so-called marketing science [9] Wierenga [9] believed that “restricting the  
marketing knowledge to the academic  marketing  knowledge is  unnecessary  and 
counter-productive and that in practice more than just encoded knowledge derived 
from systematic academic researches is available to marketing decision makers. He 
believed that the  marketing  science  only  (academic  marketing  knowledge),  as  a  
relatively  young discipline, currently cannot provide a sufficient level of knowledge 
and guidance to marketing professionals for successful work in  practice. Wierenga  
[9] also defines  the  marketing knowledge as: "All the insights and beliefs  regarding 
marketing phenomenon used by marketing managers for the purposes of 
marketing decision-making." Marketing skills were then divided into the academic 
marketing knowledge and the skills used by marketing professionals in practice (Fig. 
3). 

 

 
 

Fig. 3. Diagram of academic marketing knowledge and marketing 
knowledge that marketing professionals use in practice 

Source: [9] 
 
 
Wierenga identified the academic marketing knowledge similarly as Rossiter, 

but he added empirical generalization and knowledge that used by marketing 
professionals in practice. Wierenga believed that the marketing professionals have a 
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lot of experience in practice, which deepens their expertise. In addition, mental 
models, although subjective, qualitative and incomplete, are available to them and 
nevertheless help them to identify and resolve problems. In practice, the marketing 
professionals solve problems in different ways and use a variety of skills, including 
the soft ones. Classification, developed by Wierenga [9], lists four ways of solving 
problems and decision-making, namely: 

– Optimization,  where  the  a  marketing  professional  looks  for  the  best  
possible solution; 

–   Ruling, where a marketing professional uses mental models; 
– Searching  for  analogies/similarities,  wherethe  marketing  professional  

tries  to remember a similar problem and the solutions from the past that helps him 
to solve a new problem; 

– Creativity,  where  a  marketing  professional  tries  to  find  new  ways  of  
solving problems. 

 
Each marketing professional decides on his  own  decision how he is  

going to solve a particular problem, as each individual has a different approach to 
the resulting problem. Often a combination of different ways is used. Optimization is 
definitely important, as well as similarity  searching. From our perspective  certainly  
all aspects areconnected. In an organization the marketing knowledge is 
associated with the gaining, transmission and storage of information about 
customers, their preferences, competitors' products. It is generally believed that the 
marketing knowledge is useful in practice. When remembering the upper section on 
dividing the marketing knowledge to the academic knowledge and knowledge used 
by the marketing professionals in practice (Fig.1), we are primarily interested in the 
extent to which the academic marketing knowledge may be useful in practice. If 
marketing is look at as a business function, then the marketing knowledge must be 
useful and must help companies in understanding its consumers and the 
business environment. Some authors see marketing as a science which originates 
from practice and therefore is, or should be, particularly useful function. 

 
1.3 Marketing Skills 
 
Skills can be divided  into  professional and supporting ones. Professional  

ones are developed by using the expertise (skills of marketing planning, market 
segmentation, and developing pricing strategies). Supporting skills can be used 
without expert knowledge. These skills can be used in different jobs. These skills 
include communication, interpersonal and decision-making [1O]. Often, supporting 
skills are called managerial skills, because they contribute to the efficiency and 
flexibility of each individual. In an organization each individual should  possess  skills  
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for  working  in  a  team  and  problem  solving  skills.   Marketing professionals 
working in marketing, they should have the following skills: 

– Communication skills [27] – we can talk about three types of 
communication skills, namely: 1. Speaking skills, ability to convince and active 
listening (public speaking, communication, ability to explain if any conflict arises for 
example.). 2. Writing skills and ability to understand (writing reports, analyses, 
marketing  plans,  emails for example). 3. Collecting and analyzing information - 
information  literacy (collecting data qualitatively and processing these data 
correctly, proper reading of information from tables and figures for example.). 

– Analytical skills - in reviewing the literature, it was found that individuals 
have under- developed analytical skills. Among the latter the ability to work with 
larger numbers, data, using various statistical tools, understanding data accuracy 
and reliability, ability of systematic thinking [3] are included. 

– Ability to use modern technology - particularly ability to impeccably use 
computer tools (Word, Excel, email, internet, social networks, R- commander, Power 
Point for example.). It is important to know how using these tools can make work 
easier and how they can help in marketing business. A person, who knows how to 
use all the modern technology and, besides this, has strong analytical abilities, has 
significant competitive advantage in the job market [23]. 

– Interpersonal  skills  -  are  essentially  needed  in  marketing,  since  a  
marketing professional operates in the internal as well as external environment of an 
organization. These skills are the following: understanding differences among 
individuals, working in a team and ability to solve problems. 

– Leadership  [5]  – including  predicting,  strategic  thinking,  ability  to   
motivate, delegating, leading various teams, ability to solve conflicts and crises. 

– Ability to plan and organize – both are strongly associated with 
preparing  and carrying out marketing plans. These skills include ability of 
systematical  thinking, predicting, ability of time management, having a vision for 
example. 

– Decision making skills - it is important to back up a particular fact when 
making a decision. In decision making it is important to have ability to assess risks 
in a given situation. 

– Creativity – it is essential for market functioning. It is used to identify a 
problem and in its practical solving. To successfully search creative solutions a 
reference frame and knowledge of problem solving is needed. All these must be 
supported by clear objectives. 

 
Many authors have previously stated what kind of knowledge and skills 

marketing professional should possess. If we want to highlight the most important 
abilities for marketing decision-making, a vision, creativity, leadership, 
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communication skills, motivation, prudence, organizational skills, intuition, 
adaptability, analytical thinking, persistence, dedication, knowledge and 
acquaintance should be emphasized. It is also important that nowadays a marketing 
professional looks for relevant information important for his work. A marketing 
professional needs to quickly identify business trends and to respond to it 
immediately. A good marketing professional builds a good relationship with a 
marketing team and among departments in the whole organization. He proposes 
new ideas for marketing to his colleagues. In practice, use of certain skills depends 
on various environmental factors (size of  an organization, activities for example). 
The essence of knowledge is knowledge of marketing communication, market 
research and analyzing as well as consumer behavior. A good marketing 
professional is more effective if he takes into account knowledge and skills he 
needs. 

In Table 1 [15] definitions of the required knowledge and skills are 
summarized. This list is one of the most comprehensive found in the literature 
reviewed. From the perspective of our environment and for the purpose of this article 
precisely this survey is the most interesting one, as it clearly defines and widely 
enough explains marketing expertise and skills. In comparison to other studies 
(usually carried out in the U.S.) the advantage has also been made in New Zealand, 
a small open economy with strong European, Pacific and Asian links and is therefore 
somewhat more relevant to our situation. 

 
Table 1. The definition of the necessary knowledge and skills for 

marketing professionals 
Knowledge  Skills

Strategic marketing                                             A willingness to learn 
International and export marketing                      Teamwork skills 
Business to business marketing                          Oral communications skills 
Consumer behavior                                             Written communications skills 
Product and brand management                         The skills to plan their own work 
Pricing                                                                 Problem solving ability 
Market research and analysis                             Self-confidence Personal 
selling and sales management                  Independent judgment 
Societal and Ethical issues in marketing             The ability to be creative 
Innovation and new product development           The skills to implement change  
Services Marketing                                               A multy-disciplinary perspective  
Marketing logistics/distribution logistics               Analytical skills 
Marketing communications                                 Flexibility and adaptability  
Retail marketing and management                     An awareness of ethical issues 
Direct marketing                                                  Strong interpersonal skills 
Internet marketing 

 
Source: [15] 

 

Table 1 shows knowledge and skills that a marketing professional should 
possess according to Gray et al. [15]. A good marketing professional is more 
effective when taking into account knowledge and skills needed for his work. Of 
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course, it is important to having already developed certain skills. Some skills are 
gained over a certain period of  time when a marketing professional is in business 
for a long time. 

In the next section, relevant previous researches that have been focused on 
managers, educators and/or students are reviewed. Then the research methodology 
is discussed and our findings are presented, together with their implications. 

 
1.4 Relevant Previous Researches and Hypotheses 
 
Over the  past  two  decades,  a  number  of  studies  have  identified  

differences  between managers   and  academics   views  about  what  should  be  
taught  in  business  schools [16,17,18].  Educational  gaps  have  been  found  to  
exist  across  a  range  of  business disciplines, including international business [16], 
accountancy [19], marketing research [20], and MBA programs [21]. These studies 
highlight a general concern that marketing and other business graduates should 
have good oral and written communication skills. Analytical and problem-solving 
skills were also mentioned in several studies [22,23,24,25,19]. One recent study 
suggests that  communication and  problem-solving skills,  and  the  ability to  think 
logically and  work  in  teams, are more important for marketing assistants than 
specific discipline-related or other technical knowledge and skills [26]. Technical and 
product knowledge may become more important later in their careers [27]. This 
implies that the ability to learn is an important attribute for all marketing 
professionals, not just marketing graduates. On the other hand, some employers 
may perceive marketing and business education to be too theoretical and not 
practical enough [16,18,28], meaning that discussion of concepts, models and 
debates in the academic literature is perceived to take precedence over the 
development of softer or transferable skills, over more job-related knowledge and 
skills, or indeed over both types of skill. However, this dilemma is not easily resolved 
in a university context where emphasis is often placed on developing inquiring and 
critical minds rather than transferable skills. Exceptions may include accounting and 
market research courses, where technical knowledge and practical skills can also be 
important components. The study now reported builds on the extant literature, but 
takes a more holistic approach than many previous studies by assessing a broader 
array of “softer  and “harder  knowledge and skills. The aim is to identify those that it 
are essential for marketing graduates to possess, if they are to be appointed as 
marketing assistants in the shorter term and to become effective marketing 
managers in the longer term. Only a few of the previous studies have concurrently 
assessed the views of managers (as prospective employers), academics and 
students – a shortcoming that the current study also addresses [15]. 
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1.4.1 Research hypotheses 
 
Based on the secondary data collected in the literature, the following 

hypotheses have been formed: 
 
– H1: The most important skills among the overall skills areas in the work of 

marketing professionals are ‘Strong interpersonal communication 
skills, ‘A Willingness to learn'', ''Problem solving ability, ‘Written 
communications skills , ‘Ability of creative thinking  and ‘Ability to 
teamwork. 

– H2:  Key  characteristics of a good manager s skills  are  good  leadership 
skills, organizational skills, ability to think strategically, wide 
awareness and understanding a business and a customer service 
focus. 

–  H3: The  most  important  knowledge  areas  for  a  successful work  of  a  
modern marketing professional are marketing communication, product 
and brand management, consumer behavior and strategic marketing. 

–  H4: More than 80% of managers and more than 70% of academics state 
that in the process of formal education marketing professionals have 
to obtain the necessary skills and training to work quality and to solve 
the situation in the market 

 
2. METHODOLOGY AND SAMPLE 
 
It was decided that a questionnaire-based survey would be the most 

appropriate way to gather primary data, as it would allow a comparison of the 
opinions of samples of marketing managers, academics and students. The 
questionnaire for business respondents was distributed by e-mail to a single 
respondent in each firm, generically described as the “marketing manager. 
Usable questionnaires were received from 125 businesses. Third and fourth year 
marketing students at the different faculty in Slovenia received a shorter version of  
the questionnaire, excluding the section relating to managers  knowledge and 
skills. Usable questionnaires were received from 225 marketing students. The 
questionnaire for students  respondents was also distributed by e-mail. Additionally, 
faculty members were asked to distribute a version of the questionnaire throughout 
their departments. Completed returns were received  from 25 marketing  academics.  
The  questionnaire for  marketing academics respondents was also distributed by e-
mail- Total sample size was 375. All data were analyzed using SPSS version 12.0. 
Results are presented as simple means and percentages, so as to aid comparison 
between groups of different sample sizes. One-way analysis of variance (ANOVA) 
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tests were conducted to assess whether any differences between the mean ratings 
(as opposed to rankings) of skills and knowledge areas by each group were 
statistically significant at the 95 per cent confidence level. Additionally, the Scheffe 
and Tukey post hoc tests were applied to the results, to verify conclusions. 

The profile of respondents shows that 55% of the managers who responded 
had spent up to five years in their current positions, almost half of them having the 
title marketing manager. More than 66% held university qualifications, 23% per cent 
at bachelor s degree level and 11% per cent post-graduate. The largest proportion 
worked in communications, followed in fast moving consumer goods, retail, food 
products, finance and banking and professional services, The student sampling 
frame comprised the third year of the bachelor s degree, fourth and final year of 
the honours degree and first year of the master s and second year of the doctoral s 
degree, all at the different faculties in Slovenia. 55% of the faculty members who 
responded had been teaching marketing for up to eight years. The most common 
teaching areas were general marketing, consumer behavior and brand management 
accounting for around a half of the total each. 

 
3. RESULTS 
 
3.1 The Importance Skills for Successful Work of Marketing 
Professionals 
 
Marketing managers, students and academics were all asked to rate how 

essential a wide variety of skills were for successful work of marketing 
professionals on a scale from 5 = ‘ essential   to 1= ‘ not essential. The results 
are presented in Table 2. Academics and managers agree that strong 
interpersonal communication skills and willingness to learn are the most important 
skills that marketing professionals should possess. They ranked teamwork and 
written communication skills as third and fourth most important skills. 

 
Table 2. The importance of skills areas for successful work of marketing 

professionals 
Skills for marketing  
graduates 
 

Mean responses 
Marketing 
managers 

Students Academics Post hot test results 
Differences* 

Strong interpersonal 4.76 (0.58) 4.62 (0.76) 4.69 (0.59) None 
communication skills     
A willingness to learn 4.66 (0.66) 4.54(0.73) 4.65 (0.70) M>S* 
Written communication skills 4.54 (0.69) 3.85 (0.80) 4.56 (0.70) M. A> S* 
Problem solving ability 4.26 (0.63) 4.50 (0.72) 4.22 (0.73) None 
Flexibility and adaptability 4.23 (0.71) 4.25 (0.71) 4.10 (0.89) None 
The ability of creative thinking 4.28 (0.81) 4.48 (0.77) 4.15 (0.73) S>M, A* 
Ability to teamwork 4.56 (0.76) 4.65 (0.62) 4.57 (0.83) S>M, A* 
Strategic to think and plan 4.25 (0.56) 3.82 (0.66) 4.12 (0.65) M>S* 
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Accountability and responsibility 4.19 (0.78) 3.79 (0.54) 3.99 (0.65) None 
The ability to motivate and 4.21 (0.67) 3.81 (0.90) 4.0 (0.45) None 
inspire others     
Skills to plan their own work 4.16 (0.71) 3.76 (0.75) 3.97 (0.86) None 
Multi-disciplinary perspective 4.11 (0.82) 4.15 (0.80) 3.95 (0.96) S>M, A* 
An awareness of ethical issues 3.90 (0.90) 3.72 (0.78) 3.33 (0.99) S>M, A* 
Ability to use modern 3.82 (0.92) 3.87 (0.65) 3.85 (0.76) S>M, A* 
technology     
Analytical skills 3.76 (0.88) 3.76 (0.77) 3.79 (0.92) None 
Self-confidence 3.70 (0.67) 3.70 (0.89) 3.65 (0.78) S>M, A* 

 
Note: * Significant at 95 per cent confidence level; M – marketing managers; S – students; A – 

academics; figures which are given in parentheses are standard deviations 
 
 
These rankings are in line with many of the previous studies of graduates  

marketing and business skills cited in Gray et al. [15]. Students also rated strong 
interpersonal communication skills and willingness to learn relatively highly, but 
thought teamwork was the most important skill. 

Problem solving and ability of creative thinking were rated on fourth and 
fifth. Comparing their rankings with those of employers and academics suggests that 
more emphasis should be placed on the development of written communication 
skills, in particular. 

Based on the presented results in Table 2 the hypothesis 1 was confirmed. It 
is clear that there are significant differences in the views of the three groups as 
to how essential a number of  skills  are.  Marketing managers consider  a  
willingness to  learn  to  be  more important than students do, while both managers 
and academics rate written communication skills significantly higher. For their part, 
students place significantly greater emphasis than academics and managers on 
teamwork, self-confidence, and ability of creative thinking, multi-disciplinary 
perspective, awareness of ethical issues, and the ability to use modern technology. 
Similar views were held by all three groups about the strong interpersonal 
communication skills, flexibility and adaptability, accountability and responsibility, 
problem solving, analytical skills, the ability to motivate and inspire others and the 
ability to plan their own work. It is worth noting that there appear to be few 
differences in the perceptions of marketing  managers  and  marketing  academics.  
This  suggests  that  academics  and managers share beliefs about the importance 
of the softer and harder skills that graduates require. One could assume, then, that 
academics would build the development of these skills into their undergraduate 
courses. 

 
Table 3. The importance skills for marketing managers 

Manager's skills Rating mean
Leadership skills 4.72
The ability to think strategically 4.66
Organizational skills 4.46
Wide awareness and understanding of business 4.45
Written communication skills 4.41
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Customer service focus 4.40
Planning skills 4.27
Problem solving ability 4.19
Negotiation skills 4.16
Sales management skills 4.12
Oral communication skills 3.99
Flexibility and adaptability 3.96
Able to work under pressure 3.89
A multy-disciplinary perspective 3.86
The ability to be creative 3.77
Analytical skills 3.71
The skills to implement change 3.66

 
In the next step, Marketing managers, only, were asked to indicate on a 

scale, from 5 = ‘ essential  to 1 = ‘ not essential , how important it was for 
managers to possess a selection of skills, and to nominate the three most important. 
Table 3 shows some disparity in answers to the two questions. Asked to rank 
importance, the skills that marketing managers mention most frequently are 
leadership skills, the ability to think strategically, organizational skills, wide 
awareness and understanding of business, and a customer service focus. It may 
be that although marketing managers need a wide variety of skills to carry out the 
various marketing functions, those that they rate most highly relate more to their 
roles as leaders and managers of marketing teams or departments. Based on the 
presented results in Table 3 the hypothesis 2 was confirmed. 

We find that here as in the rest of the world valued slightly higher than the 
overall ability of specific marketing skills and knowledge. This fact is a bit of 
concern, as it is for some authors found [29], that there is a lack of recognition 
capability, which would be specific for marketing. Higher than normal in the (foreign) 
research falling overall socio-ethical views, such as reliability, responsibility, ethics 
indicating an awareness that marketing professionals have in their work and in 
contact with consumers. Among the least important were ranked as more specific 
knowledge and skills in the field of marketing. Compared with foreign research are 
primarily low grade knowledge on customers (to provide consumer behavior, using a 
database of customers), which represents a potential weakness Slovenian 
marketing professionals. We find,  therefore, that  marketing professionals are  
seen as  particularly important general skills are less important analytical skills. In 
the future, when the market has become more analytical and measurable results, 
you may experience difficulties in adapting to these changes. It can also be a 
problem ignorance of consumers and evaluating knowledge and skills in the field of 
knowledge of consumers as unimportant. Focusing on the customer is becoming 
increasingly important, and his lack of knowledge can lead to poor performance of 
the company. 

 
3.2 The Importance of Knowledge Areas for Successful Work  
of Marketing Professionals 
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Respondents were asked to rank the top three knowledge areas. Managers 

and academics rated marketing communications most highly, followed by product 
and brand management and consumer behavior. Students ranked strategic 
marketing first, followed by marketing communications, consumer behavior, product 
and brand management and innovation and new product development. The 
variation in rankings across the groups seen in Table 4 suggest that marketing 
managers place strong emphasis on marketing communications, product and brand 
management, consumer behavior, international and export marketing, business-to-
business marketing, strategic marketing and public relations marketing. Academics, 
on the other hand, emphasize marketing communications, product and brand 
management, consumer behavior, international and export marketing, business-to-
business marketing and personal selling and sales management. Students place 
strong emphasis on strategic marketing, and consumer behavior. Based on the 
presented results in Table 4 the hypothesis 3 was confirmed. 

 
Table 4. The importance of knowledge areas for successful work of 

marketing professionals 
 

                                                   
Knowledge areas 

Mean responses 

Marketing 
managers 

Students Academics Post hoc test results 
Differences* 

Marketing communications 4.46 (0.96) 4.47 (0.77) 4. 44 (0.88) None 
Product and brand management 4.38 (0.87) 4.40 (0.78) 4.39 (0.79) S > M* 
Consumer behavior 4.16 (0.77) 4.46 (0.56) 4. 36 (0.76) S > M* 
Strategic marketing 3.86 (0.94) 4.58 (0.71) 3.99 (0.99) S > M, A* 
International and export marketing 3.99 (1.04) 4.16 (0.96) 4.11 (0.97) S > A > M* 
Business to business marketing 3.96 (0.78) 4.11 (0.76) 3.92 (0.79) None 
Public relations 3.90 (0.67) 3.99 (0.35) 3.79 (0.69) None 
Pricing 3.40 (1.07) 3.87 (0.79) 3.41 (0.98) S > M, A* 
Market research and analysis 3.38 (0.79) 3.95 (1.78) 3.36 (0.84) None 
Personal selling and sales 3.34 (1.20) 3.85 (0.80) 3.79 (0.97) S. A > M* 
management   
Societal and Ethical issues in 3.30 (1.05) 3.79 (0.75) 3.21 (1.19) S > A* 
marketing   
Innovation and new product 3.29 (0.99) 4.36 (0.76) 3.18 (0.78) S > M, A * 
development   
Services Marketing 3.28 (1.12) 3.69 (0.75) 3.56 (0.92) None 
Marketing logistics/distribution 3.22 (0.97) 3.68 (0.77) 3.46 (0.86) S > M, A * 
logistics   
Retail marketing and 3.21 (0.99) 3.76 (0.78) 3.39 (0.69) S > A > M* 
management   
Direct marketing 3.19 (0.87) 3.45 (0.89) 3.16 (0.77) None 
Internet marketing 3.16 (1.06) 3.35 (1.15) 3.101 (1.19) None 

 
Note: * Significant at 95 per cent confidence level; M – marketing managers; S – Students; A – 

Academics; figures which are given in parentheses are standard deviations
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Taken in tandem, the results presented in Tables 3 and 4 suggest that 
academics should place slightly more emphasis on the key knowledge areas that 
employers value, and which appear to reflect current market conditions. However, a 
necessary caveat is that academics who teach undergraduate students must also be 
aware that they are training future managers and not just future marketing 
assistants. Thus, it is also important to take note of the essential knowledge and 
skills that managers require [15]. 

In the next step Managers were also asked to rate the importance of various 
kinds of knowledge on the same scale from 5 = ‘ essential  to 1= not essential , 
and again to rank the three most important categories. Table 5 shows that the 
knowledge areas considered to be most important by marketing managers are 
marketing communications, product and brand management, consumer behavior, 
and, closely followed by strategic marketing, and international and export marketing. 
The rankings seem to reinforce the ratings. 

 
Table 5. The importance skills for marketing managers 

 
Knowledge areas Rating mean
Marketing communications 4.67
Product and brand management 4.54
Consumer behavior 4.47
Strategic marketing 4.23
International and export marketing 4.19
Business to business marketing 3.99
Public relations 3.88
Innovation and new product development 3.65
Pricing 3.46
Market research and analysis 3.39
Personal selling and sales management 3.33
Societal and Ethical issues in marketing 3.29
Marketing logistics/distribution 3.26
Retail marketing and management 3.23
Direct marketing 3.16
Internet marketing 3.14
Services Marketing 3.12

 
 
Using the following questionnaire the following was determined: Do, in a 

process of formal education, marketing professionals obtain the necessary skills and 
training to work quality and solve the situation in the market? Students did not 
answer this question. To sum up opinions of the respondents they stated that 89% 
of managers and 75% of academics think that only a formal knowledge is not 
enough and a multi-year practice in the field is required, where a marketing 
professional is faced with falling, rising, with denials and competition. Respondents 
believe that the formal knowledge is not enough, because it usually turns out that a 
prospective marketing professional, who reaches excellent reviews in the formal 
education, tends to "freeze", when it comes to achieving excellent results in the field. 
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This happens, because he is not used to rejecting and because he takes rejection 
too personally. The  market  is  constantly  changing,  so  a  marketing  professional  
should  respond  to  it properly. Based on the literature review and the research 
carried out it can be concluded that the  academic  marketing  knowledge  only  is  
not  enough  for  a  successful  work  in  the marketing department. It is necessary to 
gain more skills to successfully transfer knowledge into practice. Individuals in the 
workplace depend on characteristics of an organization, which may prevent/ 
promote their development and use of his skills and abilities. In addition to  
knowledge  and  skills,  in  today's  unstable  and  unpredictable  environment it  is  
also important to understand the systems around us broader and to understand the 
complexity of the relationships that are created within these systems. Based on the 
presented results the hypothesis 4 was rejected. 

The results of our study are very similar to the results of the market research, 
conducted under the auspices of the Institute of Marketing, Faculty of Economics 
[30] and the market research carried out in New Zeland by Gray et al. [15]. The 
comparison of the results of both of the researches carried out, it can be said that in 
marketing area in Slovenia the current state of marketing knowledge and skills has 
not significantly changed in the last few years. 

 
4. CONCLUSION AND IMPLICATION 
 
This study is one of the most comprehensive empirical investigations to date 

of the capabilities that marketing professionals require being successful in the 
twenty-first century. Overall, there appears to be reasonably broad agreement 
between Slovenian marketing managers and marketing academics about the skills 
and knowledge that marketing graduates must have if they are to be employed as 
marketing assistants. There are significant differences in the perceptions of 
marketing managers, students and academics about some skill and knowledge 
areas. This suggests that the refinement of current curricula may be in order. For the 
most part, managers and academics are in agreement over the critical skills and 
knowledge areas. Based on the literature review and the research carried out we 
can conclude that only academic marketing knowledge is not enough for successful 
work in the marketing department. It is necessary to win more skills to be successful 
transfer of knowledge into practice. Individuals in the workplace depend on the 
characteristics of the organization that may prevent/promote its development and 
use his skills and abilities. In addition to knowledge and skills in today's unstable 
and unpredictable environment is also important to the broader understanding of the 
systems around us and understanding of the complexity of the relationships that are 
created within these systems. Our study could easily be replicated in other countries 
and other institutions, to assess the generalizability of the results.  Efforts  should  
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be  made  to  increase  sample  sizes  of  managers, students  and academics. 
More research is  also  required to  investigate whether experience alone  is 
sufficient for well-trained junior marketing professionals to acquire the extra 
knowledge and skills they require to  become effective marketing managers, or if 
marketing academics should be helping them to fast-track their careers by the 
provision of targeted courses. 
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Assessing the Effects of Integrated Soil Fertility 
Management on Biological Efficiency and Economic 
Advantages of Intercropped Maize (Zea Mays L.) and 

Soybean (Glycine Max L.) in DR Congo 
 
 
 
1. INTRODUCTION 
 
Cereal-legume intercropping plays an important role in food production 

worldwide. Crop intercropping is commonly practiced [1] because of various 
advantages such as greater yield stability, greater land-use efficiency, increased 
competitive ability toward weeds, improvement of soil fertility due to the addition of N 
by fixation, and some favorable exudates from legume species [1-5]. Lithourgidis et 
al., [6], demonstrated that yield production under intercropping is higher than in sole 
cropping systems. This is because resources such as water, light and nutrients can 
be utilized more efficiently than in the respective sole cropping systems  [7].  Almost  
all  reported  intercropping  combinations  with  a  significant  yield advantage 
involved non legume/legume combinations [8-9]. 

Maize and soybean are among the main staple foods for several communities 
in the DR- Congo. Maize based cropping systems are very popular in the tropics. In 
general, small farmers in the DR-Congo practice maize/legumes association 
(especially maize-soybean intercropping) without using any fertilizer [10,11,12,13]. In 
intercropping system, the cereal species  are  usually taller;  they grow  faster  than  
the  legume  species. They also  have extensive root system with large mass of fine 
roots (Lehmann et al., 1998), and they are competitive for soil inorganic N [14-15]. 

Interactions among species play an important role in determining the 
structure and the dynamics of plant communities in agriculture [16-17]. According to 
Ghosh et al. [9], imbalanced nutrient application coupled with low N  and P 
content represent the major constraints that limit crop productivity in intercropping 
systems in many soils. The continuous use of inorganic fertilizers has been 
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associated with an increased of soil acidity, nutrient imbalances and soil 
degradations [10]. This shortcoming of inorganic (mineral) fertilizer use has 
motivated agronomists to explore an ecological approach for soil amendments [10]. 
Application of organic manure alone to sustain cropping has been reported to be 
inadequate due to their relatively low nutrient contents and their inability to provide a 
sufficient amount of nutrients [18]. Integrated nutrient management approaches 
(Integrated Soil Fertility Management or ISFM), in which both organic manure and 
inorganic fertilizers are used, have been suggested as an efficient approach for 
crop production [18]. In ISFM nutrients from  the  organic  manures  are  
supplemented  with  inorganic  nutrients  that  are  readily available to plants [10]. 

Positive effects of the application of inorganic fertilizers on crop yields and 
yield improvements had been documented [19]. Senaratne et al. [20] reported 
improvement in the competitive  ability  of  leguminous  plants  in  legumes/grass  
mixture  with  K  application. Nutrients are released more slowly from organic 
manure and they are stored for a longer time in the soil, thereby ensuring a long 
residual effect [21-22]. It  is hypothesized that nutrient application of both organic 
and inorganic fertilizer, alone or in mixture, could offer some economic and biological 
advantages for farmers. 

The main objectives of the present study are (i) to assess and compare 
different competition indices and their relationships with yield components under 
varying sets of nutrient applications and (ii) to identify nutrient management regimes 
options that lead to a high yield and income. 

 
 
2. MATERIALS AND METHODS 
 
2.1 Site Characterization 
 
The study was carried out at two sites in Gandajika (Eastern Kasai) in the DR. 

Congo. Site 1 was locate at INERA research station (23° 57'E, 06° 48'S and 754 m 
altitude) and site 2 in Mpiana (23° 56'E, 06° 36'S and 685 m altitude). The  region 
falls within the Aw4 climate type according to Koppen classification characterized 
with 4 months of dry season (from mid-may to august) coupled with 8 months of 
rainy season, sometimes interrupted by a short dry season in January/February. 
Daily temperature averages 25°C and annual rainfall is close to 

1500 mm. Gandajika soils consist of a collection of sandy on clay 
sediment more often based on a shallow lateritic old slab. The adsorption 
complex is fairly well saturated and there are still some weatherable minerals. The 

total potassium contents varied from 368 to 1050 mg kg-1 for site 1 (INERA) and 

from 7, 920 to 10,000 mg kg-1 for site 2 (Mpiana).  For phosphorus, the values 
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ranged from 97 to 113 mg kg-1 for site 1 (INERA) and from 456 to 508 mg kg-1 for 
site 2 (Mpiana). The amount of nitrogen was below detectable limits at site 1 

(INERA) and varied between 47 to 115 mg kg
-1 at site 2 (Mpiana). Details of soil 

chemistry for the targeted sites are described in Muyayabantu et al. [11,12,13]. 
 
2.2 Experimental Design and Field Trials 
 
The study was undertaken during the long rain season in 2010-2011. At each 

site, a trial was conducted with  three  components. The  first  component consisted  
of  maize  alone,  the second of soybean alone and the third was an association of 
maize and soybean. The experimental design for each was the randomized 
complete block (RCB) with six treatments and four replications. Each plot measured 
3x4 m. The treatments included a control (traditional method) or Without Fertilizer 
(WF); Conventional method or Mineral (inorganic) Fertilizer (MF) at 115-63-0; 
Biological method consisting of the application of Entada abyssinica biomasses 

(EAB) alone at 8 t ha-1; Tithonia diversifolia biomasses (TDB) alone at 8 t ha-1 and 
integrated soil fertility management (ISFM) method consisting of the application of 

MF at 57.5-31.5-0 combined with E. abyssinica at 4 t ha-1 ? (MF+EAB) and MF at 

57.5-31.5-0 combined with T. diversifolia at 4 t ha-1  ? (MF+TDB). A short fallow 
period of four months was left between each cropping cycle. During the long 
growing rainy season, fresh T. diversifolia and E. Entada leaves were incorporated 
into the soil to 15 cm depth, three-days before planting. MF (DAP) was incorporated 
into the soil 15 days after sowing. This MF treatment was combined with urea 
application. Maize seeds (Mus 1 variety) were sown at 0.75 m x 0.50 m and 1 m x 
0,5 m in monocrop and intercrop, respectively. Three seeds were sown per hole. 
Maize in association plots were intercropped with soybean at a spacing of 0.25 m 
in row. In monoculture, Soybean seeds were sown at 0.5 m x 0.25 m. Two weeks 
after sowing (WAS), maize and soybean seedlings were thinned to two plants per 
stand. For each treatment, the parameters assessed include grain yield and yield 
components, different competition indices such as land equivalence ratio (LER), 
area x time equivalency ratio (ATER),  land  equivalent  coefficient  (LEG),  
competitive  ratio  (GR),  relative  crowding coefficient  of  both  components  (K),  
aggressivity  (AGG);  intercropping  and  monetary advantage index and Net 
benefits. 

. 
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2.3 Estimation of Agrobiological Parameters 
 
2.3.1 Yield components 
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treatments at both sites. The highest AYLt was observed under MF+TDB (0.455) at 
site 1 (INERA),  but  this  value  was  not  significantly  different  from  the  control  
(0.433).  SEY increased with the application of combined inorganic and organic 

fertilizers at both sites. MF+TDB resulted in the highest SEY value (1.372 t ha-1) 

followed by MF+EAB (1.039 t ha-1) at site 1 (INERA). At site 2 (Mpiana site), 

MF+EAB ranked first (1.114 t ha-1) followed by MF+TDB (1.082 t ha-1). WF 

decreased significantly the SEY with the lowest value of 0.279 t ha-1 and 0.355 t  

ha-1 at site 1 (INERA) and site 2 (Mpiana), respectively. 
Positive differences between SSY and RISY were observed under all the 

treatments at both sites (Table 4). In fact, the highest agronomic intercropping 
advantage (AIA) was observed when inorganic-organic fertilizers were applied with 

values of +0.9732 t ha-1 and +0.6492 t ha-1 for MF+TDB at INERA and at 

Mpiana, respectively. These values were +0.6523 t ha-1 for INERA and +0.7037 t 

ha-1  for Mpiana under MF+EAB treatment. The lowest AIA was observed under 

the control (WF) with +0.6050 t ha-1 at INERA and +0.1773 t ha-1 at Mpiana site. 
Integrated soil fertility management (MF+TDB and MF+EAB) resulted in a significant 
increase of SSY and RISY values at all sites. 

Tables 5 and 6 describe the results of land equivalence ratio (LER), area-
time equivalency ratio (ATER), land equivalent coefficient (LEG), competitive ratio of 
maize (GR ma), competitive ratio  of  soybean (GRsb), relative crowding 
coefficient of  both  components, aggressivity of maize (AGG. ma) and the 
aggressivity of soybean component (AGG. sb) at INERA and Mpiana sites 
respectively. 

All the treatments resulted in LER values higher than 1.00. MF+TDB 
treatment resulted in the highest LER value (1.23), but not significantly different 
from control (WF = 1.22) (Table 5). Soybean intercropped with maize resulted in 
ATER values higher than 1.00 for all the treatments. MF+TDB resulted in the 
highest ATER (1.27) value, followed by MF+EAB with an ATER value of 1.21. LEG 
values ranged from 0.50 (MF+EAB) to 0.79 (WF). The highest LEG values were 
observed with the WF (0.79) and MF+TDB (0.74) treatments. The lowest LEG (0.50) 
was observed with the MF+EAB treatments. Maize intercropped with soybean 
showed a positive K value that was higher than 1.0 for all the treatments. The 
highest K was observed under MF+TDB (3.36) followed by MF+EAB (2.48) and TDB 
(2.13). In general, competitive ratio values for maize (GRma) were higher than 
competitive ratio values for soybean (GRsb), except for the control treatment. 
Aggressivity of maize (AGG.ma) was generally positive, except for WF, while that of 
the soybean (AGG.sb) was negative (Table 5). 
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(MF+TDB and MF+EAB) treatment in intercrop and sole maize and soybean 

resulting in a higher total income. Grop under MF+TDB ranked first, with gross 

income values of GDF 1960000 ha-1  and GDF1080000 ha-1  for maize-soybean 

intercropping and sole soybean crop, respectively. In sole maize crop, MF+EAB 

and MF+TDB generated the highest gross incomes. The cost of production was 

higher when MF was used to produce maize and soybean in monoculture and in 

intercropping system. The ISFM  was second while the control treatment costed 

the least to produce maize and soybean (GDF 291000 ha-1, GDF 259000 ha-1   

and  GDF  323000 ha-1   for  maize-soybean intercrop, sole  maize, and  sole 

soybean, respectively). Soybean plots treated with MF resulted in a negative net 

income (GDF-383413 ha-1) indicating a decline of soybean production. The highest 

net income were observed under MF+TDB (GDF 1130000 ha-1) for maize-soybean 

intercropping and under MF+EAB and MF+TDB for sole maize, with a net income 

of GDF 1400000 ha-1 and GDF 1380000 ha-1, respectively (Table 8). The costs 

benefit ratio decreased when the net benefit increase. A negative cost benefit 

ratio indicates that the cost of production is higher than the corresponding gross 

income. The same trend observed for cost-benefit analysis at site 1 (INERA) 

(Table 8) was noted for maize/soybean in sole and intercropping system at site 2 

(Mpiana) (Table 9). 

A greater net income was obtained from TDB, EAB alone and MF+EAB in 

intercrop with values of GDF 1040000 ha-1, GDF 1020000 ha-1 and GDF 1010000 

ha-1, respectively. These values were not statistically different from the values for 

the MF+TDB treatment. In sole maize crop, ISFM (MF+EAB and MF+TDB) 

treatments resulted in the highest net income compared with the control. In general 

the cost of production was higher at site 1 (INERA) compared to site 2 (Mpiana). 
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4. DISCUSSION 
 
The intercropping obtained maize yield under each treatment was higher than 

the corresponding intercropping expected maize yield. Such transgression has been 
reported by Huxley and Maingu, [30]. There was an over-performance for the maize-
soybean intercrops compared to other treatments. This is consistent with data 
described by Willey [23] and Willey and Rao [30]. The decline in soybean yield 
recorded was then offset by the surplus of maize yield that was recorded. 

De  Ridder and  Van  Kaulem  [32]  reported that  the  use  of  both  inorganic 
and  organic fertilizers often results in synergism and improvement of nutrient and 
water use efficiency. This might be the case for some fertilizers regimes such as 
ISFM [ (MF +EAB) and (MF +TDB)] that resulted in the highest soybean expected 
(IESY) and obtained (IOSY) compared to other treatments. In fact, Ghosh et al. [9] 
reported an increase in seed yield of soybean intercrop with sorghum under 
integrated use  of  organic and  inorganic fertilizers and a decrease of intercrop 
soybean yield under inorganic fertilizer (N-P-K) application. As reported in many 
studies, the integration of organic and inorganic nutrient inputs increases fertilizer 
use efficiency and provides a more balanced supply of nutrients to the crop [33]. 
The results of this study are consistent with the findings of Mafongoya and Na?r 
([34] who reported significant maize yield increases following application of green 
manure. 

In the present study, expected and obtained yield for soybean and maize 
under MF, TDN and EAB application were similar. Based on previous reports, the 
inorganic fertilizer may have provided a large part of the nutrients and the organic 
fertilizer may have increased soil organic matter status, structure, and buffering 
capacity in the fertilized sites [12, 35]. In general, the organic matter also improves 
phosphorus (P) availability through reduction of the P sorption capacities of soil and 
supply of the P release during their decomposition [36-37]. High rates of inorganic P 
fertilizer have been suggested as one of the strategies for managing high P-fixing 
oils [38]. 

It was also revealed that ISFM (EF+EAB and MF+TDB) increased intercrop 
soybean yield at site 1 (INERA). The increase of soybean yield could be attributed to 
positive interaction effects of organic and inorganic mixture (ISFM).  However, the 
positive AYL for maize- soybean recorded for all the treatments at both sites 
indicate an intercropping advantage over corresponding pure stands. Soybean 
could compensate the yield loss of maize for MF and MF+EAB treatments at site 1 
(INERA) and for MF, MF+EAB, and MF+TDB at site 2 (Mpiana) (AYLma negative). 
These results corroborate the data reported by Dhima et al. [3] on competition 
indices of common vetch and cereal intercrops in two seeding ratios. AYL index can 
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provide more accurate information than the other indices on inter- and intra- specific 
competition of the component crops and the behavior of each species involved in 
the intercropping systems. 

The superiority of SEY, ISFM [ (MF +EAB) and (MF +TDB)] applications for 
crop yields for both maize and soybean could be explained by the synergism of 
organic and inorganic fertilizers and its ability to improve the availability of nutrient 
into the soil and water use efficiency. The results are consistent with Ayoola and 
Makinde [10] who reported a better maize growth with enriched cow dung compared 
to the sole inorganic fertilizer application. This suggests that organic manure from 
EAB and TDB can be enriched with inorganic nutrients to generate an initial and 
fast release of nutrients to plants. Comparable yields were reported with N-
enriched cow dung [10]. Ayoola and Agboola ([39] reported that maize performed 
better in  terms of  growth,  yield  and  yield components with  fortified organic 
manure than either sole organic or sole inorganic fertilizers. Similar responses have 
been also observed on maize, rice and sorghum [40-42]. Murwira and Kirchmann 
[43] observed that the nutrient use efficiency of a crop is increased through a 
combined application of organic manure and inorganic fertilizer. 

The agronomic intercropping advantage (AIA) results are consistent with these 
findings. This could be due to a higher RISY obtained under these fertilizer regimes 
compared to the respective sole soybean yield (SSY). But, in general, all treatments 
resulted in a higher RISY than their respective SSY at both sites. Yield advantages 
have been recorded in many nonlegume/legume intercropping  systems  compared  
to  corresponding  sole  crops.  This includes  maize  (Zea  mays  L.)  /  soybean  
[44],  sorghum/soybean [45],  wheat  (Triticum aestivum L.) / mungbean [Vigna 
radiata (L.) R. Wilczek] [46], barley (Hordeum vulgare L.) / medic (Medicago spp.) 
[47], canola (Brassica spp.) I soybean [48], groundnut (Arachis hypogaea L.) / pearl 
millet [Pennisetum glaucum (L.) R. Br.] [49], maize/faba bean (Vicia faba L.) [50], 
pearlmillet/cluster bean [Cyamopsis tetragonoloba (L.) Taub. [51], groundnut/cereal 
fodders [29], barley/pea (Pisum sativum L.) [52], and faba bean / barley [53]. 

The LER provides an accurate assessment of the biological efficiency of the 
intercropping situation. The trade-off between increasing the yield of suppressing 
species and decreasing that of the suppressed species has three possible 
outcomes for intercropping systems, i.e., yield advantage (LER > 1), yield 
disadvantage (LER < 1), and the intermediate result (LER = 1) [54]. The results of 
the present study revealed crop complementarities in maize/soybean intercropping 
and yield advantage, as LER and K values were greater than unity. This 
corroborated with the data described by Ghosh et al. [9]. 

The results reported herein also indicate that between 5% and 23% more land 
would be required under sole  systems to  get  the  same amount  of  grain  yield  
compared to  the intercropping at site 1 (INERA) and 4% - 53% more land would be 
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required at site 2 (Mpiana site). Specifically, at site 1 (INERA), the land required in 
monocrop were 22 % for WF, 23 % for MF+TDB, 15 % for TDB and 10 % for 
MF+EAB and MF. Therefore, a surface excess of only 5 % is required for EAB. At 
site 2 (Mpiana), the required lands were 53 % (WF), 27 % (TDB), 20 % (EAB), 13 % 
(MF+EAB), 10 % (MF) and 4 % for MF+TDB. However, these results show that, the 
required land decreases when soil is fertilized compared to the control without any 
fertilization. 

In general, the non legume crop is considered a suppressing crop in 
legume/non legume associations like sorghum/pigeon pea [55], groundnut/cereal 
fodders [29], and soybean/sorghum [9]. This was true in maize/soybean 
intercropping in the present study as indicated by the aggressivity analysis. Maize 
is a dominant species (positive aggressivity) and soybean a dominated species 
(negative aggressivity) except under WF (control) where the reverse was observed. 
This could be attributed to the poor initial fertility level responsible of  slow  growth  of  
maize,  favoring  soybean  component  which  has  the  ability  to  fix atmospheric 
nitrogen. 

According to Willey and Rao [31], CR gives a better measure of competitive 
ability of the crops and can be a better index compared to K and aggressivity. The 
CR of maize for most treatment was > 1, and the CR value of soybean for most 
treatments was < 1. This indicates an  advantage in  yield  compared  with  sole  
crops  under  these  treatments. This  further suggests that maize in the 
intercropping system is less competitive than the associated soybean. 

Land equivalent coefficient (LEG) was greater than 0.25 under all treatments 
at both sites. According to Adetiloye et al. [24], for a two-crop mixture, the minimum 
expected productivity coefficient (PG) is 25%. This indicates that soybean can grow 
in mixture with maize under all treatments without major adverse effects. In fact, in 
the present study, intercropping yield advantage was observed under all the 
treatments in both sites, indicating an absolute yield advantage of soybean when 
intercropped with maize. Yilmaz et al. [56] had reported similar findings in maize- 
legume intercropping systems in the East Mediterranean region. 

ATER values produced under all the treatments were higher than 1.0, 
confirming further advantage of intercropping of soybean with maize at both sites. 
The ATER values obtained in this study implied that between 17% to 27% more 
hectare days would be required under sole cropping than when the soybean was 
intercropped with maize at site 1 (INERA). At site 2 (Mpiana), 20% to 33% more 
hectare-days would be required under sole cropping than when soybean was 
intercropped with maize. 

A definite yield advantage was observed under all the treatments with a 
positive MAI value. But among all treatments, integrated nutrient management 
(MF+TDB and MF+EAB) resulted in a higher MAI value for maize/soybean mixture 
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at both sites (INERA and Mpiana). The results of the present study corroborate with 
the findings of Ghosh et al. [57]. They reported that under integrated use of organic- 
and inorganic-fertilizers, the soybean equivalent yield and monetary advantage 
index were higher than for the control and the inorganic-fertilizer treatments. The IA 
which is also an indicator of the economic feasibility of intercropping systems, also  
confirmed that  the  most advantageous treatments in  the  maize/soybean 
mixtures were integrated nutrient management followed by MF, TDB and EAB 
application. The fact that MAI and IA values were positive suggests that these 
fertilizer applications had the highest economic advantage in the intercropping 
systems [3] whereas all the others, which had negative values, showed an economic 
disadvantage. 

Intercropped  maize/soybean generated higher values of  GI  and net 
benefits than their respective sole systems under integrated nutrient management. 
This is probably because of the additional yield and values of the two components. 
Egbe [58] had made similar observations in pigeon pea/sorghum and pigeon pea-
/maize intercropping studies. Njoroge et al. [59] estimated the net benefit of 
intercropping coffee with food crops by subtracting the total variable costs from the 
gross profits. Similarly, Egbe [58] had estimated the total profit and the marginal 
benefit; cost ratio from investments on different farm inputs used in pigeon 
pea/sorghum intercropping systems by computing returns per naira invested (RI). 
The use of TDB and EAB alone can be justified as fertilizer to generate greater net 
benefits than the application of inorganic fertilizers in maize/soybean intercropping 
and sole crops. This could be due to the fact that, mineral fertilizer cost more than 
organic fertilizer. The large profit generated in maize/soybean intercropping 
compared to respective sol crop might probably be the result of the high yield and 
price of soybean compared to maize. MF+TDB and MF+EAB were indeed more 
profitable treatments than the other treatments. Based on the data from the present 
study, organic fertilizer application can be recommended because of its reasonable 
cost compared to the inorganic fertilizer. The results are consistent with previous soil 
chemical analyses that revealed that site 2 (Mpiana) is more fertile than site 1 
(INERA) [12-13]. This explained the relative increase in the GI observed at this site 2. 

 
5. CONCLUSION 
 
Integrated nutrient management (MF+TDB and MF+EAB) resulted in a 

significantly higher grain yield than the control. There was a significant variability in 
competitive index among the various treatments. Land equivalent ratio (LER), area-
time equivalency ratio (ATER), decreased with fertilizer application at both sites. 
Land equivalent coefficient (LEC) was higher than 0.25 for all the treatments, an 
indication of yield advantages over the control. Relative crowding coefficient (K) was 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

590 

higher under integrated soil fertility management than under other treatments. In 
general, aggressivity was negative for soybean and positive for maize indicating that 
maize is a dominant crop and soybean a dominated crop at both sites. Soybean 
intercropped with maize resulted in a high yield components, high gross income 
and net benefits under MF+TDB and MF+EAB. Application of MF resulted in the 
lowest and negative net benefit for sole soybean crop indicating the disadvantage of 
this application. These results suggest that maize/soybean intercropping system is 
biologically and economically  efficient  and  more  profitable  under  ISOM  with  
MF+EAB  and  MF+TDB. However, application of Entada and Tithonia alone could 
be sufficient to produce a moderate production, compared to inorganic fertilizer, in 
this intercropping system when farmers lack possibility to purchase inorganic 
fertilizer. 
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1. INTRODUCTION 
 
Cocoa (Theobroma cacao Linn.) is an important export crop for Ghana. The 

crop accounted for 35.1% of agricultural exports and 4.3% of Gross Domestic 
Product(GDP) in 2007 [29], contributed to about 63% of the foreign exchanges 
earnings from the agricultural sector and employed about 3.2 million workers 
including smallholder farm families, farm owners and service providers in Ghana 
[33]. Despite the enormous contribution of the cocoa sector to the Ghanaian 
economy, the sector has been smitten by a myriad of challenges over the years. For 
instance, the production level of 560,000 metric tonnes recorded in the 1965 
declined to the lowest ever recorded of 154,000 metric tonnes in the 1980s [8].The 
premier position as number one producer and exporter of cocoa beans in the world 
has been lost to Cote d Ivoire; whose annual average production as at 2009 was 
approximately 147,2000 metric tonnes [18].The average estimated productivity per 
hectare of 300-400kg in Ghana is very low as compared to countries like Cote d 
lvoire, Malaysia and Indonesia with estimated 800kg, 1800kg and 1000kg 
productivity per hectare respectively [6,7,39]. Moreover, it was estimated that over 
25% of the cocoa-tree stocks were over 30 years old. In addition, the old cocoa 
farmers, whose average age is approximately 50 years, were unwilling to take risk 
by investing in yield improvement strategies due to perceived low returns [7]. 

Various reasons cited for the low productivity include low producer price, lack 
of access to credit or loan facilities, rapid deterioration of the forest environment, 
poor socioeconomic condition of rural farm communities and most importantly, the 
general poor maintenance culture especially the control pest and disease of cocoa 
[7,8,16,17,49]. Nevertheless, initial farm trials conducted by Ghana Cocoa Board 
indicated that Ghana has potential to achieve an average productivity of over 
1500kg/ha if appropriate technologies and agronomic practices are adopted [5]. 
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The Government of  Ghana initiated two  important cocoa technology-
based intervention programmes, the Cocoa Pest and Disease Control and Cocoa 
High Technology (CODAPEC and Cocoa High-Tech) in 2001 to address some 
production challenges of the cocoa sector. The programmes also have both social 
and economic objectives that seek to improve upon the income and living standards 
of farm families, maximise foreign exchange contribution to the economy of Ghana, 
reduce poverty amongst cocoa farmers and to encourage the youth to go into cocoa 
farming [62]. The cocoa technologies (CODAPEC and Cocoa High-Tech technology) 
consist of discrete units of 25 attributes (Table 2) which mainly targeted the 
reduction or elimination of the two major cocoa pests namely, capsids and black pod 
disease in Ghana. COCOBOD has reported an unprecedented historical cocoa 
production level of 1,004,194 metric tonnes in 2011 partly due to the introduction 
of CODAPEC and Cocoa High-Tech technologies [25]. However, very little 
information was provided to understand the socioeconomic drivers influencing the 
adoption of CODAPEC and Cocoa High-Tech technologies  by  farmers.  The  
extent  of  adoption,  adjustment  or  rejection  depends  on farmer s behaviour [60]. 
The decision to use a technology is dependent on how the farmer perceives the 
technology [61]. Farmers in general may be aware of several constraints to 
farming which may be at variance with what the researchers perceive [40]. 
Smallholder farmers possess a body of indigenous knowledge about the 
socioeconomic and biophysical environment which are hardly incorporated into 
development and design of appropriate technologies [48]. Various reasons have 
been assigned to the low technology adoption among small holder famers. High 
adoption rates of proven technology among farmers have been associated with 
proper and effective diagnosis of problems of farmers, involvement in the 
programme design and encouragement to innovate [22,47]. 

The  understanding  of   socioeconomic  and  biophysical  dynamics  or  
interaction  that contributes to variation in adoption of technologies by smallholder 
farmers will unravel the key factors that influence their decisions making process 
[34]. Cruz [13] cited many factors that influence extent of adoption of on farm 
technologies. Notably among them are the attributes of a technology, the agent of 
change and the socio-economic, biological and physical  environment. Many  
socioeconomic studies  traditionally focused  on  technology adoption process at 
both individual farmers and aggregate levels [20,34]. However, this study 
examined the socioeconomic factors that influence adoption of Cocoa Technologies 
of smallholder cocoa farmers in Ghana. 

 
2. MATERIALS AND METHODS 
 
2.1 Data and the Study Area 
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A cross-sectional survey design was adopted for the study. On-farm level 

data collection was conducted from December 2009 to February, 2010 to collect 
data for the 2009 crop season from five selected cocoa Districts in Central Region of 
Ghana. 

A multi-stage random sampling technique was employed to locate the 
districts, farming communities and farm household [51]. At the first stage, five out of 
the eight cocoa districts were selected randomly. These were; Cape Coast, Twifo 
Praso, Twifo Nyinase, Assin Foso and Assin Breku (Fig. 1). At the second stage, 
five communities were randomly selected from each of the selected cocoa districts. 
A total of 250 small holder farm households from the selected 25 communities (ten 
from each community) were selected randomly at the final stage of sampling to be 
involved in the study. The data were gathered through administering of 
questionnaires [31]. The questionnaires are design to capture both demographic 
and socioeconomic data. 

 
2.2 Theoretical and Conceptual Framework 
 
The decision of farmers to adopt any novel technology has been suggested to 

be based on utility maximization [54]. The concept of utility maximization has 
therefore been used as theoretical or conceptual framework for adoption of many 
innovations or improved farm technologies [2,3,9]. The decision of farmers to adopt 
a technology is seen as single unit of package that is whether to adopt or not to 
adopt. The dichotomous nature of such decisions usually implies that the empirical 
model be specified as binary dependent variable model [3,23,52,59]. 

 
 
 
 
 
 
 
 
 
 
Key: Study area 
 
 

Fig. 1. A map showing the five selected districts for the study in the Central Region of 
Ghana: • source (http://www.ghanadistricts, com/centralregion, 2009) 
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In the case of CODAPEC and Cocoa High-Tech technologies, the package 
consists of discrete units of 25 attributes, which most farmers adopt some and leave 
out others. As a result, the adoption level is expressed as a ratio of number of 
attributes adopted to the total attributes of the package. The dependent variable is 
therefore censored and continuous with  lower limit designated as zero and the upper 
limit as one. Additionally, the intensity of  adoption demanded that the model be 
specified as Tobit since binary dependent choice models often throw away some of 
the useful information concerning dependent variable [57]. The household of cocoa 
farmers maximize utility over the set of attributes of CODAPEC and Cocoa High-Tech 
technology package. Following Mazvimavi and Twomlow [36] analytical framework or 
procedure, the adoption of CODAPEC and Cocoa High-Tech technologies is 
specified as Tobit model. The stochastic model of adoption within Tobit modelling 
framework is presented as follows [27,37]: 

 
Yt

*=DXt +μt                    (t= 1, 2,.............................., N)                         (1) 
 
Where Yt

* represents the latent unobserved component of the adoption of 
CODAPEC and  Cocoa High-Tech technologies, D is a (k x 1) vector of unknown 
parameters, N is the number of observations which represents individual cocoa 
farmers who participated in the enumeration, Xt is a vector of the type (k x 1) 
denoting independent variables which capture socioeconomic  characteristics  of  the  
cocoa  farmers  and  μt    is  independent  normally distributed  error  term  with mean  
zero  and  constant  variance  D2   [37].  The  observed  component of dependent 
variable could therefore be denoted as Yt this captures the aggregate levels of the 
total attributes of CODAPEC and Cocoa High-Tech technologies adopted by the 
cocoa farmers.  

The conditional terms or probability of adoption are defined as follows [27]: 
  

D0    if Y* D 0 
D 

 Yt =  DY*    if 0 D Y* D 1   (t= 1..........., N)                    (2) 
D1            

  D if Y* D 1 
 
Adoption occurs when Yt falls within 0<Y*<1 and Y*D 0; and non-adoption 

occurs when Y*D 0. 
The highest threshold or upper limit of Yt is 1 and the lowest limit in this case is 0. 
Thus, the final operational multivariate Tobit analysis of socioeconomic factors 

affecting  adoption of CODAPEC and Cocoa High-Tech technology is specified as: 

 Yt = D0  D D1D1 D D2 D2 .............Dn Dn                                               (3)  
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Where the X(s) are the independent socioeconomic variables and D(s) denote 
parameter estimates. 

 
2.3 The Empirical Model 
 
The  empirical  model  of  adoption  CODAPEC  and  Cocoa  High-Tech  

technology  to  be estimated may be specified as: 
 

Adoption D D0  D D1 Experience D D D2 AgeHH D D 3 Gender D D4 HouseHoldS ize D (4) 

D5 FarmSize D D6 Ageofthefa rm D D7 SocialCapi tal D D8Training D D 
 
The detail information about the characteristics of dependent variables is 

provided in Table 1 and descriptive statistics for all the explanatory variable use in 
the model are presented in Table  2.  Quantitative  dependent  variable  (Yt),  which  
describes  adoption  decision  of individual farmer, consists of 25 metrics of attributes 
(Table 2). Each attribute of the farmers adoption was allotted a value of 1 and the 
total was expressed as the ratio of the overall attributes. For instance, a farmer who 
adopts 6 attributes of the technology was awarded 6, and Yt (adoption) at this 
instance is 0.24. 

Experience is measured as the number of years the individual household 
head has been engaged in cocoa cultivation. Experience enhances skills and 
facilitates the capacity to address technical or practical problems related to 
agronomic principles on the field. With increasing experience, farmer may be able to 
make critical decision concerning adoption of new technology. Hence, experience is 
expected to be positively related to adoption [41]. 

Training gives insight to functioning of new technology and technical 
ramifications as well as the challenges expected to be encountered from the 
application of the said technology. Training and education are intimately connected. 
Training increases the level of competency of farmer which invariable will aid 
adoption. Training is therefore expected to be positively related to adoption. 

AgeHH measures the age of the de facto household head in the model. Age 
has been used extensively as explanatory variable in many adoption studies but its 
influence on adoption is indeterminate and depends on many factors. Older farmers 
are more experience and have accumulated more capital as results they are more 
likely to invest in innovation [44]. Old age increases with conservativeness and 
negatively impact on adoption while young farmers tend to be more innovative and 
risk adverse [1,27,64]. Thus, the age of household head is negatively related to 
adoption [42,50]. Nevertheless, in this study we hypothesized that the age of 
household head was positively related to adoption. This is because older farmers are 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

601 

perceived to be more experienced and have witnessed the benefits of various 
government interventions in the cocoa subsector over the years in Ghana. 

Gender is a dummy variable for sex measured as 1 for male and 0 for female. 
It is used to in the model to capture social role rather than sex of individual farmer. 
Male cocoa farmers are often more resource endowed than females. In tropical 
Africa and for that matter Ghana, social roles play significant impact on resource 
endowment and distribution within the family especially in the rural farming 
communities. Females are usually resources constraints be it land or other assets by 
virtue of the inheritance system. Moreover, in most agrarian societies of Africa, 
women are generally marginalised in terms of access to information, external 
inputs as well as income [15,32,34,51].This state of affairs is more pronounced in 
male dominated cocoa sector in Ghana. In addition, a gender role affects labour 
allocation and job description. Gender could be negatively or positively related to 
adoption depending on the nature or the characteristics of the technology in 
question [45]. However, it is hypothesized that gender is positively related to 
adoption. The House Hold Size is the household size, which measures the number 
of individual in the family who eat from the same cooking pot. This  variable  is  
normally  used  in  adoption  studies  to  capture  labour  availability  or endowment 
to a farm household. The fact that CODAPEC and Cocoa High-Tech technology is 
labour intensive or demanding, it is expected that farm households with large family 
sizes are likely to  supply more labour and readily adopt this technology package [43]. 

Farm Size is the farm size which measures the total land area under cocoa 
cultivation. Cocoa farmers with large farm sizes are usually wealthy and there is 
more likelihood that they would readily adopt any high inputs innovation such as 
CODAPEC and Cocoa High-Tech technology. Secondly, large farm size would 
facilitate easy realization of the benefits due economy of scale. Thus, farm size is 
hypothesized to be positively related to adoption [64]. 

Age of the farm is a variable which captures the age of the cocoa farm. The 
age of the cocoa farm is negatively related to adoption of CODAPEC and Cocoa 
High-Tech technology. This is because most farmers often feel reluctant to spend 
money on inputs for old cocoa farms due to perceived low returns [7]. 

Social Capital is  a  measure of  membership to  social  organisation such  
as  cooperative society, unions and church. Social capital increases the capacity of 
an individual to access information about current innovation and its benefit from 
other members. It also increases individual farmer s awareness and as a result 
increases the likelihood for adoption of new technology [10,11,12,21]. All the 
parameters of the model (4) were estimated in Eviews-7 for windows [28] with Tobit 
link function using QML (Quasi-Maximum Likelihood) (Huber/White) robust standard 
errors and Newton-Raphson optimization algorithm. 
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3. RESULTS AND DISCUSSION 
 
Virtually all the 250 cocoa farmers interviewed used solar energy to dry the 

cocoa beans and 238 adhered strictly to 5-7 days recommended duration for 
fermentation of the cocoa beans (Table 2). Cultural maintenance component of the 
technology package registered high level of adopters with exception of use drainage 
system and general sanitation practised such as the use of deep pit to bury dead 
husks and pods. However, the use of “Assasewura fertilizer brand seems to be more 
popular amongst the cocoa farmers. Out of 250 household heads interviewed 246 
reported using “Assasewura fertilizer  and 208 employed broadcast method for the 
application of the fertilizer. The application of fertiliser at the onset of the rain season 
featured more prominent among the cocoa farmers. 

Cursory look  at  the results of  cocoa health and protection management 
component of CODAPEC and Cocoa High-Tech technology, 213 farmers adopted 
the use of insecticide “Akate  master    as  against  201  in  “Confidor .  However,  
these  two  aforementioned insecticides registered the  highest number of  
adopters as  compared to  “Actara   which recoded 135 adopters. The top two  
most popular fungicides amongst 250 cocoa farm household interviewed were 
“Ridomil  and “Nordox , which registered 161and 149 adopters respectively. Table 3 
summarizes the results of the parameter estimates of Tobit regression analysis. On 
the whole, most socioeconomics variables considered as factors influencing 
adoption of CODAPEC and Cocoa High-Tech technology in the analysis were 
observed to be  highly significant, with  the  exception of  farm  size  which  was  
considered not  to  be significant (Table 3). 

In this study, it was hypothesized that experience is positively associated with 
adoption of CODAPEC and Cocoa High-Tech technology. As expected, the adoption 
of CODAPEC and Cocoa  High-Tech technology was  positively and  significantly 
(P<0.001) correlated  with experience. The finding is in line with previous studies on 
different technology packages [3,36,46]. The average number of years a farmer has 
been engaged in the cultivation of cocoa in the communities investigated in the 
Central Region of Ghana was approximately 21.7 years. 

This suggests that farmers have a rich experience of cocoa growing activities 
under various policy  initiatives  of  past  Government  in  Ghana.  As  a  result,  it  is  
not  surprising  that experience exerted strong influence on adoption of CODAPEC 
and Cocoa High-Tech technology. Experienced farmers are less risk averse and 
willing to adopt an innovative technology that is perceived to come with high 
financial rewards and improve their lot. In addition, experience equipped the farmers 
with sound agronomic competencies and skills that enhance adoption of new 
technology [41,53,56]. 
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Training was hypothesized to be positively associated with adoption of 
CODAPEC and Cocoa High-Tech technology. Nevertheless, education level of the 
household head and training on on-farm application CODAPEC and Cocoa High-
Tech technology were found to be significant (P<0.0001) and positively correlated 
with adoption. These results are consistent with other adoption studies on different 
technologies and crops [1,14,41,47]. Training facilitates good performance and 
sharpened the skills of the farmers which invariable  enhance  adoption  of  new  
innovative  technology  [38].  Education  expands individual  scope  of  inference  
and  paradigm,  whereas  training  re-enforces  individual s experience and up-
grade the skills for effective implementation of any novel technology. Education   
enhances   individual  farmer s   ability   to   access   and   process   agricultural 
information, and the application of  information in  improving on-farm activities 
[25]. The training on how to use a new technology is directly embodied or 
dependent on efficient and effective extension education [2]. In fact, there was 
mass training of  cocoa farmers to facilitate the implementation CODAPEC and 
Cocoa High-Tech technology through extension division of Ghana Cocoa Marketing 
Board and with additional campaign through the print and electronic media in the 
country. 

Age of the house heads either male, de facto or de jury had strong influence 
on the adoption of innovative and proven technologies in agriculture. Age as a factor 
of influencing adoption depends on other latent characteristics of the individual 
farmers. Young farmers tend to be more innovative and more apt to adopt new 
technology due to their longer planning and lower risk aversion characteristics [1]. 

 
Table 3. Results of parameter estimates of Tobit model of factors 

influencing farmers’ decision to adopt CODAPEC and Cocoa High· Tech 
technology in Ghana 

 
Variable Coefficient Standard z·Statistic  Prob. 
                                            estimate             error                
Experience 0.014421  0.000707  20.38702***  0.0001 
Training 0.005397  0.013783  9.391570***  0.0001 
Age of the house head 0.003070 0.000453 6.776071***  0.0001 
Gender 0.047662 0.013346 3.571221***  0.0004 
Household size 0.002584 0.001255 2.058103**  0.0396 
Farm size 0.001194  0.001214  0.983045

NS
  0.3256 

Age of the farm -0.001630  0.000286  -5.696863***  0.0001 
Social capital 0.031957  0.013783  2.318547**  0.0204 

 
Log likelihood function = 241.5998; Average log likelihood =0.966399, LR chi2 (8) =316.54***; 

Pseudo R2= 0.7656  Note: ***, ** and * indicate statistical significance at the 1%, 5%, and 10% levels, 
respectively. NS: not significant. 
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Age of the household head can be negatively related to adoption (1,31,64] or 
positively be associated with adoption [3,41,63]. Gender was represented or 
captured as social role in the study was observed to be positively and significantly 
(P=0.0004) related to adoption of CODAPEC and Cocoa High-Tech technology. 
This is obvious cocoa industry in Ghana is male dominated sector of the economy. 
In this work, the result indicated that the age of the household head significantly 
(P<0.001) and positively influenced adoption of CODAPEC and Cocoa High-Tech 
technology. This result corroborates with findings of other studies [3,63]. 

The household size of the farming community is important socioeconomic 
variable which measures labour endowment in traditional agricultural production. 
One of the major constraints in cocoa production in Ghana is labour availability to 
perform certain on-farm task. Cocoa farmers relied on the household members to 
perform certain labour intensive tasks. This has serious negative impact on adoption 
of any novel technology which requires intensive-labour technique. For instance in 
this study under cultural practices (Table 2) out of 

250 household interviewed only 69 adopted construction of drainage on their 
farm because of  labour intensive nature of  this work. Furthermore, most farmers 
prefer broadcasting application of fertilizer to ring method of application because of 
high labour requirement of the later (Table 2). Results presented in Table 3 shows a 
significant (P=0.0396) positive association between household size and adoption of. 
Farmers with large household size are most likely to adopt the technology. The 
positive association between household size and adoption  of  new  technology  is  
not  uncommon.  Similar  finding  has  been  reported  by Namwata et al. [41] and 
Rajasekharan and Veeraputhran [55]. 

Farm size was observed to be positively related to adoption of CODAPEC and 
Cocoa High- Tech technology. However, this relationship was not statistically 
significant (P= 0.3256). In this work, the average age of the cocoa farms in the 
study area is approximately 18 years (Table 1). The age of the cocoa farm was 
negatively and significantly (P<0.001) related to adoption  of  this  technology.  This  
is  an  indication  that  farmers  prefer  to  employ  this technology on young cocoa 
farms that have high financial returns or benefits. The productivity of cocoa farms 
decline with passing of age. The age of the cocoa farm is one of the factors the 
cocoa farmers consider in adopting any capital intensive technology. In general, 
farmers are reluctant to spend money on old farms because of low yields which 
normally does not commensurate with capital expenditure. The CODAPEC and 
Cocoa High- Tech technology are high inputs driven technology with corresponding 
high cost of expenditure. 

The study assumed that there is high probability for a cocoa farmer belonging 
to societies such  as  clubs;  produce buying  cooperative organization and  
religious  society to  adopt CODAPEC and Cocoa High-Tech technology. Social 
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capital was therefore hypothesized to be positively associated with adoption. 
However, as expected social capital was significantly (P<0.05) and positively related 
to adoption. This finding confirms the results of Kassie et al. [30] and Adesina et al. 
[1]. Farmers who aggregate in groups through cooperatives societies as a way of 
selling cocoa beans in Ghana tend to have access to information. High social capital  
and  membership of  farmers  organisations or  societies  enhance accessibility to 
information [11]. Social links increase the likelihood of the farmer becoming aware of 
the importance of CODAPEC and Cocoa High-Tech technology and subsequently 
adopting it. In Ghana, most focal point for disseminating information on agronomic 
practices and distributions of cocoa farm inputs is through Cocoa Produce Buying 
Organisations or Cooperative Societies. 

 
4. CONCLUSIONS AND RECOMMENDATIONS 
 
The paper reported on the socioeconomic factors that influence adoption 

CODAPEC and Cocoa High-Tech technology, a social intervention which seek to 
boost the productivity of cocoa  in  Ghana.  The  empirical  analyses  showed  that  
with  exception  of  farm  size, experience, age, household size, gender, age of the 
farm, social capital and training are variables that strongly and significantly influence 
adoption of CODAPEC and Cocoa High- Tech technology. 

Institutional extension support to reduce the risk faced by farmers in adopting 
aspects of the technological package is important since it will reduces the need 
for detailed information prior to adoption. That is, to overcome non-adoption 
because of onerous information demands  the  CODAPEC  and  Cocoa  High-Tech  
technology,  state  support  is  useful. Currently, the policy direction is the 
incorporation of pluralism in cocoa extension where there is public-private 
partnership in extension delivery. The authors recommend strengthening of 
extension outfit of COCOBOD to lead in the training of farmers on latest agronomic 
practises since the farmers are not in position to pay for extension services. 

Experienced, aged and successful farmers should be retrained to act as 
resource persons since experience and age positively affect adoption of CODAPEC 
and Cocoa High-Tech technology. The success stories of such farmers can entice 
the youth to go into cocoa farming. This will go a long to enhance cocoa production 
levels per unit area comparable to those in Asia and other parts of Africa. 

One of the findings of the study is that farmers with very old cocoa farms feel 
very reluctant to adopt the CODAPEC and Cocoa High-Tech technology. There is 
the need to focus education of farmers on capability of the technologies in improving 
the productivity of old cocoa farms. Abandoned old cocoa farms are sources of 
pest and disease for new farms and have implications for overall success of the 
programmes. Consequently, the initial policy directive of CODAPEC to offer free 
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mass spray to all cocoa farmers in all the cocoa growing districts in Ghana should be 
pursued. It will be reasonable for the government to expand the technology package 
to cover the entire cocoa growing districts in the country to boost production. 

The role of produce buying companies, cooperative organisation, and clubs 
etc in disseminating information on  this  novel technology cannot be  
overemphasized. This  is measured or captured in this paper as social capital. The 
involvement of social capital in the training of farmers and as conduit for 
disseminating information or implementing government policy objectives on 
CODEPEC and Cocoa High-Tech technology will facilitate or enhance the adoption 
of  this technology. 

The incorporation of these socioeconomic variables in policy formulation will 
increase adoption level and productivity of cocoa farms in Ghana. However, it will be 
appropriate to conduct further studies to find out the rationale behind this observed 
behaviour. 

 
ACKNOWLEDGEMENTS 
 
The authors are grateful to School of Forest Sciences, University of Eastern 

Finland for making literature resources and statistical software available for this 
paper. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing interests exist. 
 

REFERENCES 
 
1. Adesina  AA,  Mbila  D,  Nkamleu  GB,  Endamana  D.  Econometric  

analysis  of  the determinants of adoption of alley farming by farmers in the forest 
zone of Southwest Cameroon. Agr. Ecosyst. Environ. 2000;80:255-265. 

2. Adesina AA, Zinnah MM. Technology characteristics, farmer perception 
and adoption decisions: a Tobit model application in Sierra Leone. Agr. Econ. 1993; 
9:297-311. 

3. Adesina AA, Baidu-Forson J. Farmers  perceptions and adoption of new 
agricultural technology: evidence from analysis in Burkina Faso and Guinea, West 
Africa. Agr. Econ. 1995; 13:1-9. 

4. Agbamu  JU.  Analysis  of  farmers  characteristics associated  with  
adoption  of  soil management innovations in Ikorodu Local Government area of 
Lagos state Nigeria. J. Rural Ext. Dev. 1993; 1(2):51-67. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

609 

5. Ampofo ST. Adoption of recommended practices, farmer-extension 
linkage: The First Farming System Workshop. 1990;14-16. 

6. Anon J. Causes of recent decline in cocoa production in Ghana and 
measures to revamp the industry. Report submitted to the office of the President, 
Accra. 1995;103. 

7. Anim-Kwapong GJ, Frimpong EB. Vulnerability of agriculture to climate 
change-impact of  climate change on  cocoa production. Vulnerability and  
adaptation assessment under The Netherlands climate change studies assistance 
programme phase 2 (NCCSAP2).Cocoa Research Institute, Tafo, Ghana; 2005. 

8. Appiah MR. Impact of cocoa research innovations on poverty alleviation 
in Ghana. Ghana Academy of Arts and Sciences. Publications. 2004;32. 

9. Baidu-Forson J. Factors influencing adoption of  land-enhancing 
technology in  the Sahel: lessons from a case study in Niger. Agr. Econ. 
1999;20:231-239. 

10. Bandiera O, Rasul I. Complementarities, social network and technology 
adoption in Mozambique. 2003. Assessed on 7 June, 2012. Available: 
http:/econ.lse.ac.uk./staff/bandiera/adoption.pdf. 

11. Caviglia JL, Khan JR. Diffusion of sustainable agriculture in the Brazilian 
rain forest: A discrete choice analysis. Econ. Dev. Cult. Change. 2001;49:311-333. 

12. Conley TG, Udry CR. Learning about a new technology: Pineapple in 
Ghana. Amer. Econ. Rev. 2010;100(1):35-69. 

13. Cruz FA.  Adoption  and  diffusion of  agricultural extension.    In  an  
introduction to extension delivery system by Valera JB, Martinez VA and Plopino RF 
(Editors). Island Publishing House, Manila. 1978;97-127. 

14. Daramola  B.  The  study  of  socio-economic  factor  influencing  
fertilizer  adoption decisions in Nigeria .a survey of Oyo State farmers. Fert, Res. 
1989; 20:143-151. 

15. Dey J. Gambian women: unequal partners in rice development projects. J. 
Dev. Stud. 1981;17(3):109-122. 

16. Dormon ENA, van Huis A, Leeuwis C, Obeng-Ofori D, Sakyi-Dawson O. 
Causes of low productivity of cocoa in Ghana: Farmers perspectives and insights 
from research and the socio-political establishment. NJAS-Wageningen J.   Life 
Sci. 2004;52:237-259. 

17. Dormon ENA, van Huis A, Leeuwis C. Effectiveness and profitability of 
integrated pest management for improving yield on smallholder cocoa farms in 
Ghana.  Int. J. Trop. Insect Sci. 2007;27(1):27-39. 

18. FAO. Food and Agriculture Organization (FAO) Statistical Year book 2010. 
FAOSTAT, Statistical Division, FAO; 2010. 

19. Feder G, Just RE, Zilberman D. Adoption of Agricultural innovation in 
developing countries. A survey. Econ. Dev. Cult. Change. 1985;33(2):255-298. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

610 

20. Feder G, Just RE, Zilberman D. Adoption of Agricultural Innovation in 
Developing Countries: A Survey. World Bank Staff Working Paper No.542. The 
World Bank, Washington D.C; 1982. 

21. Foster A, Rosenzweig M. Learning by doing and learning from other: 
Human capital and farm household change in agriculture. J. Polit. Econ. 
1995;103(6):1176-1209. 

22. Franzel S, Coe R, Cooper P, Place F, Cherr S. Assessing the adoption 
potential of Agroforestry practices in Sub-Saharan Africa. Agric, Syst. 2001;69:37-62. 

23. Herath PHMU, Takeya H. Factor determine intercropping by rubber 
smallholders in Sri Lanka: a logit analysis .Agr. Econ. 2003;29:159-168. 

24. Hussain M, Zia  S,  Abdul S.  The adoption of  integrated pest 
management (IPM) technologies by cotton growers in Punjab. Soil Environ. 
2011;30(1):74-77. 

25. Huffman WE. Human capital: Education and agriculture, in: G.L 
Gardner and G.C. Rausser,  eds  Handbook  of  Agricultural  Economics,  Vol.  
1B,  Amsterdam,  The Netherland: Elsevier Science; 2001. 

26. Ghana Cocoa Board. Cocobod Hits One Million Tonnes Target. 

Accessed on 15
th September, 2011. Available: http://www. cocobod.gh 

/news_details2.php. 
27. Gould BW, Saupe WE, Klemme RM. Conservation tillage: The role of  

farm and operator characteristics and the perception of soil erosion. Land Econ., 
65(2): 167-182ICRAF (1997) Annual Report. Int. Center Res. Agrofor., Kenya, 
Nairobi; 1989. 

28. IHS Eviews. IHS Incorporated, 521 Campus Drive, Irvine, CA, USA; 2011. 
29. Institute of  Statistical, Social and  Economic Research (ISSER). The  

state of  the Ghanaian economy in 2007. ISSER, University of Ghana, Ghana; 2008. 
30. Kassie M, Zikhali P, Manjur K, Edwards S. Adoption farming techniques 

evidence from a semi-arid  region  of  Ethiopia.  Environmental for  Development 
Discussion  Paper Series, EfD DP 09-01; 2009. 

31. Kumekpor TKB. Research methods and techniques of social research. 
University of Cape Coast, Cape Coast. Ghana. Sections 1-3. Son-Life press, Accra. 
2002; 305.  

32.    Lebbie SHB. Goats under household conditions. Small Ruminant Res. 
2004; 51:131-136 

33. Lundstedt H, Parssinen S. Cocoa is Ghana, Ghana is cocoa: Evaluating 
reforms of the Ghanaian cocoa sector. Department of Economics, University of Lund, 
Sweden. Minor Field Study Series No. 198;2009. 

34. Matata PZ, Ajay OC, Oduol PA, Agumya A.  Socio-economic factors 
influencing adoption  of  improved  fallow  practices  among  smallholder  farmers  in  
western Tanzania. Afr. J. Agr. Res. 2010;5 (8):818-823. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

611 

35. Matungul PM, Lyne MC, Ortmann GF. Transaction costs and crop 
marketing in the communal areas of Impendle and Swayimana, KwaZulu-Natal. 
Dev. South Afr., 2001; 18:347-363. 

36. Mazvimavi  K,  Twomlow  S.  Socioeconomic  and  institutional  factors  
influencing adoption of conservation farming by vulnerable household in 
Zimbabwe. Agr. Syst. 2009;101:20-29. 

37. McDonald  JF,  Moffitt  RB.  The  uses  of  Tobit  analysis.    Rev.  Econ.  
Stat.  1980 62(2):318-321 

38. Meenambigai  J,  Seetharaman  RN.  Training  needs  of  extension  
personnel  in communication and transfer of technology. Agricultural Research and 
Extension Network Newsletter. 2003;482:19. 

39. MoF  [Ministry  of  Finance,  Accra,  Ghana].Internal  Memo.  
Unpublished  Internal Government document. 2002;6. 

40. Mutsaers  HJW,  Weber  GK,  Walker  P,  Fischer  NM.  A  field  guide  
for on-farm experimentation. International Institute of Tropical agricultural/ 
CTA/ISNAR. 1997;235. 

41. Namwata   BML,   Lwelamira   J,   Mzirai   OB.   Adoption   of   improved   
agricultural technologies for Irish potatoes (Solanum tuberosum) among farmers in 
Mbeya Rural district, Tanzania: A case of IIungu ward. J. Anim. Plant Sci. 
2010;8(1):927-935. 

42. Nkamleu GB,  Adesina AA.  Determinants of  chemical input  in  peri-
urban lowland systems: bivariate probit analysis in Cameroon. Agr. Syst. 
2000;63:111-121. 

43. Nkamleu GB. Modeling farmers  decisions on integrated soil nutrient 
management in sub-saharan Africa. A multinomial logit analysis in Cameroun. 
Advances in Integrated Soil Fertility Management in Sub-Saharan Africa: Challenges 
and Opportunities. 2007; 891-904. DIO: 10.1007/978-1-4020-5760-185. 

44. Nkamleu GB, Coulibaly O, Tamo M, Ngeve JM. Adoption of storage 
pest control technologies by Cowpeas  Taders in Western Cameroun: Probit 
Model Application. Monograph. International institute of Tropical Agriculture; 1998. 

45. Ntege-Nanyeenya W, Mugisa-Muteikka M, Mwangi W, Verkuijl H. An 
assessment of factors affecting adoption of maize production technologies in Iganga 
District, Uganda. Addis  Ababa,  Ethiopia:  National  Agricultural  Research  
Organization (NARO)  and international Maize and Wheat Improvement Center 
(CIMMYT); 1997. 

46. Okoedo-Okojie DU, Onemolease EA. Factors affecting the adoption of 
yam storage technologies in the Northern Ecological zone of Edo State, Nigeria. J. 
Human Ecol. 2009;27(2):155-160. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

612 

47. Onweremadu  EU,   Matthews-Njoku  EC.   Adoption   levels   and   
sources   of   soil management practices in low - input agriculture. Nature and 
Science. 2007;5(1):39-45. 

48. Onweremadu EU, Asiabaka CC, Adesope AM, Oguzor NS. Application of 
indigenous knowledge on land use activities among farmers in Central Southeastern 
Nigeria. Online J. Earth Sci. 2007;1:47-50. 

49. Padi B, Owusu, GK. Towards Integrated pest management for 

sustainable cocoa production in Ghana. p. 42 In Proceedings of the 1st sustainable 
Cocoa Workshop, 20 March to 3 April 1998, Panama. Smithsonian National 
Zoological Park; 1998. 

50. Polson R, Spencer DSC. The technology adoption process in subsistence 
agriculture: the case of cassava in south western Nigeria. Agri. Syst. 1991;36:65-77. 

51. Quissumbing AR, Brown LR, Feldstein HS, Haddad L, Pena C. Women: 
The key to food security, Food Policy Report. International Food Policy Research 
Institute, Washington D.C; 1995. 

52. Rahman. S.  Environmental impacts of  Morden agricultural technology 
diffusion in Bangladesh: an analysis of farmers perceptions and their determinants. 
J. Environ. Manage. 2003; 68:183-191. 

53. Rahman S. Determinants of crop choice by Bangladeshi farmers. A 
bivariate probit analysis. Asian. J. Agric. Dev. 2008;5(1):29-42. 

54. Rahm MR, Huffman WE. The adoption of reduced tillage: The role of 
human capital and other variables. Am. J. Agr. Econ. 1984;66(4):405-413. 

55. Rajasekharan P, Veeraputhran S. Adoption of intercropping in rubber 
smallholdings in Kerala, India a Tobit analysis. Agroforest Syst. 2002;56:1-11. 

56. Tiamiyu SA, Akintola JO, Rahji MAY. Technology adoption and 
productivity difference among growers of new rice for Africa in savanna zone of 
Nigeria. Tropicultura. 2009; 27(4):193-197. 

57. Tobin J. Estimation of  relationship for limited dependent variables. 
Econometrica, 1958;26(1):24-36. 

58. Uaiene RN, Arndt C, Masters WA.  Determinants of agricultural technology 
adoption in Mozambique. National Directorate of Studies and Policy Analysis 
Ministry of Planning and Development, Republic of Mozambique, Discussion papers 
No. 67E; 2009. 

59. Udoh AJ, Idio A, Umoh E, Robson U. Socioeconomic factors influencing 
adoption of Yam Monist Technology in South eastern Nigeria: A probit analysis. 
India Res. J. Ext. Edu. 2008;8(2-3):1-5. 

60. Valera JB, Plopino RF. Philosophy and principle of extension. In an 
introduction to extension delivery system by Valera JB, Martinez VA and Plopino RF 
(Editor). Island Publishing House, Manila. 1987;51-61. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

613 

61. Van de Ban, AW, Hawkins HS. Agricultural extension. John Wiley and 
Sons, New York, United States. 1988:61-127. 

62. Vigneri  M.  Trade  liberalisation  and  agricultural  performance:  Micro  
and  macro evidence on cash crop production in Sub-Sahara Africa. Unpublished D. 
Phil. Thesis. Oxford University; 2005. 

63. Wu H, Ding S, Pandey S, Tao D. Assessing the impact of Agricultural 
technology adoption on  farmers  well-being using  propensity-score matching 
analysis  in  rural china. Asian Econ. J. 2010;24(2):141-160. 

64. Zhang W, Li F, Xiong Y, Xia Q. Econometric analysis of the determinant of 
adoption of raising sheep in folds by farmers in the semiarid Loess Plateau. Ecol. 
Econ. 2012; 74:145-152. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

614 

Barlybaev Adigam Agzyamovich,  
Zauralsky branch Bashkir State Agrarian University, deputy director  

of educational work, Professor, Doctor of Economic sciences, 
Sitnova Inna Alekseevna,  

Zauralsky branch Bashkir State Agrarian University, Head of the Department 
of Economics and Management, Doctor of Economic sciences, 

Ishnazarov Diyaz Uralovich,  
Zauralsky branch Bashkir State Agrarian University, Assistant of the 

Department of Economics and Management, 
Salikhova Zulfiya Mirzovna,  

Institute for Regional researchs of the Republic of Bashkortostan,  
Research Associate, Candidate of Economic Sciences 

 
 

Institutes of formation of intellectual capital:  
problems and prospects 

 
 

  ,  
     

,    
 -  ,  

,   , 
  ,  

     
,     ,  

  , 
  ,  

     
,     , 

  ,  
    , 

  ,    
 
 

   
:    

 
 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

615 

       
      

         
      . -

  -     
      

       [1]. 
        

 ,       – 
   . 

 – ,    ,      
.   ,     

   XX    .  
          

,      .    
   .      

     0,3%,     ,  
      ,    [2, 3].  

        
     , -

       , -
     , -
  ,    ( . 1) [1].   -

     : 
      

        
  ,     

 ,         
  ;    – 

        
     

.       
        

         
  .     

      , 
   -  

  (  -  , -
 ,   -  , 

    . .). 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

616
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
. 1.      

 
 

     
:  -  ,     

 ,  ,   -  . 
 

     
:   ,      ; 

     (   , 
   .) 

   
  

  
   

  :  
–      , ,   

;  -     
      ;  

     ,   ,  
    ,    ;  

 -  , ,     
  , , ;      

 (    ) 

 

  
:  -

 ,   
  « - -

- », 
   

  
:    

    
  ,  

    
« - - » 

  
:   

,   
,     

« - - » 

  
:      

 ,    
  

  
:    

  ,   
    



Th e 4th International Academic Congress “Science and Education in the Modern World” 

617 

      
        

 -      -
 ,        

   ,     
 ,       . .  

       
     , : 1) 

     , , -
  ; 2)   -

-       -
   ; 3)   -

    ; 4)      
   ,    

; 5)    ,     
   ; 6)      

 (    ).  
         ,  

    –    
  .   –   

-  ,    
 ,      

  .       
    ,    

 ,    . ,   
,       -
 ,       -

  ,   - .   
        

  : 
1.        

 ,   , -
    ,  

   .      
     (  

), ,       2010-2019 ., 
       

,         , 
       , 

,    .   



Th e 4th International Academic Congress “Science and Education in the Modern World” 

618 

  –    -  , 
 ,      -

 .      
   ,      

-  (        
 ). 

2.       ,  
   ,    

.        
    .  ,  
    :  

    ,    
,  ,    ; 

  ;  ; 
         

      .  -
,   ,   ,   , 

    ,    
 -     

 .      
        : 1)  

 ,  ,    
      

  ; 2)  ,  
     .  

3.      -
   ,   

      -
  –   ,  

,     . 
      , 
       

,      -  (    
  «  – »  ). 

4.          
     

    ,    
    .     

        
       



Th e 4th International Academic Congress “Science and Education in the Modern World” 

619 

.      
       

         
   .  

     
    ,  ,  

  ,   -
        

.       
,    ,     

   ,     
   ,   

  ,    
 . 

 
  

 
1.  . .     

 ,   .    
   .  08.00.01 – 

 .http://niitss.ru/analytics/disser/Salihova%2029_08_13.pdf. 
2.  . .,  . .,  . .,  . .  

      ,   
   / . . , . . , . . 

, . .  – :   , 2014. – 332 .  
3.  .      //  

. – 2007. - 5. - .31. 
4.  :    / 

 . . . – .: - , 2006. – .254. 
5. , . . « »     [ ] / . . 

 //  . – 2004. –  6. – C. 17–24. 
6.  . .,  . .,  . .    

    :  
    //   . 

– 2014. - 3. – .83-89. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

620 

Satkeeva Amin  Bestaevna,  
Agrarian State University of Northern Zauralye, docent of technology 

production and processing of animal products 
 
 

Influence organic form of selenium on digestibility and 
mineral metabolism in the body sows 

 
 

  ,  
    ,  

       
  

 
 

     
      

  
 
 

   ,  , 
   ,     

 ,  ,  ,   
    [1,2].   

  ,      
   ,     

     [3].    
, ,      

,     ,   
,     [4]. 

  –       
      .   

    -      
    9-   (  3-     

).         ,  
   ,   1-      

   0,01% ,  2-   – 0,015% 
   .  



Th e 4th International Academic Congress “Science and Education in the Modern World” 

621 

 ,      
     ,   

      .    
  0,01%    ,   

       3,87%,   -  
5,39%,   -  4,86%,      2,31%, 

  -  1,13%,    -  3,87%  
 .      0,015%   

 ,       8,98% 
(P<0,01),   -  4,15% (P<0,05),   -  
7,92% (P<0,01),   -  4,56% (P<0,05),   -  13,31% 
(P<0,001),  -  2,03%    .  

     
   .       

        
        

   . ,    0,01% 
   ,      

   0,64%,   -  0,24%,   -  
0,11%,    –  1,02%,   

     0,47%,   -  0,12%     
 .      0,015% 

   ,     
  0,76%,   -  0,24%,   -  0,61%, 

   -  0,20%,    
  -  0,22%,   -  0,15%    

 .  
        

, ,  , ,   
  [5,6].          

      ,  
     ,    

 [7,8].  
 

 1 –      , ( xSX ) 
  

 1  2  
  

  ,  24,63±0,29 28,04±0,59** 28,21±0,14*** 
  ,  10,62±0,09 11,41±0,39 11,08±0,31 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

622 

  ,  1,57±0,10 1,63±0,08 1,73±0,10 
  ,  12,44±0,30 14,99±0,87* 15,41±0,27** 

  %  
 

50,52±0,64 53,43±2,06 54,62±1,23* 

  
  ,  20,33±0,24 19,48±0,41 21,08±0,10* 

  ,  8,07±0,19 7,70±0,26 8,12±0,16 
  ,  1,41±0,02 1,37±0,03 1,43±0,04 
  ,  10,85±0,04 10,41±0,17* 11,53±0,11*** 

  %  
 

53,37±0,45 53,46±0,52 54,70±0,73 

* P<0,05; ** P<0,01; *** P<0,001 

 
   ( .1),      

       13,84 ( <0,01)  14,53% 
( <0,001)     .   

    ,  0,015%   
 ,     23,87% ( <0,01)    

.   0,01%    , 
        20,50% 

( <0,05)    .     
         2,91  4,10% ( <0,05)  
   .  

        
,  0,015%    ,   

  3,69% ( <0,05)    . ,   
  0,01%    ,    
   4,36%    .    

 0,015%    ,   
     6,27% ( <0,001)    . 

 ,  0,01%    ,  
     4,23%    .   

          0,09  
1,33%    . 

 ,      
    ,       

        
 ,      . 

 
 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

623 

 
 

1.  . .,  . .,  . .    
. .: , 1979. – 471 . 

2.  . .   . .:  
« ». 1999. –  646 . 

3.  . .    -
. .: . 1982. - .38-55. 

4.  .,  .     //  , 
2007. 1. – .3-4. 

5.  . .     . .: 
. 1985. - 340 . 

6.  . .,  . .,  . .     
.  1.   . .: . 2009. – 565 . 

7.  . .,  . .,  . .,  . . -
   :   .   

. . . . . « ».  2008. – 208 . 
8.  .       

  . .  , 2009. -  226 . 
 
 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

624 

Vasiliev Anatoly Vasilyevich,  
Russian Presidential Academy of National Economy and 

Public Administration, Professor, Doctor of Juridical Science, 
M.M. Speransky Department of Law 

 
 

Paper money as a tool of strain of economical laws  
of value and these strains adjustment 

 
 
Abstract: The present article is devoted to the strain by means of economical 

laws of value of labor power, goods – products of labor and to the adjustment of the 
strains. 

Keywords: value of labor power, good – products of labor, paper money. 
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1. INTRODUCTION 
The shift to a post-industrial, knowledge-based economy is progressively 

altering the role of the traditional factors of production. Symbolic resources are 
replacing physical ones, mental exertion is replacing physical exertion, and 
knowledge capital is beginning to challenge money and all forms of capital [1]. A 
structural change in economy, from traditional scale- based manufacturing, which 
mainly relies on tangible assets, to new innovation-oriented activities based on 
intellectual assets seem to be a global tendency. It allows to assert that knowledge 
and innovation became a key source of economic growth. 

Many economies, including EU-27 countries, that aspire to be in the group of 
the most competitive in the world, realized that the ability to create new products and 
processes using the latest knowledge and technologies appears when a country 
possesses highly qualified human capital which is supported by structural capital. 
The existing subject literature points out that the necessary condition of knowledge-
based economy development are particularly investments in education, R&D and 
ICTs. It cannot also be forgotten that a successful transfer of knowledge into 
competitive advantage depends critically on the effective economic policy which is 
able to create an institutional environment supporting the process of knowledge 
creation. However, the author does not focus on the mechanism of knowledge 
creation and its national specificity but rather concentrates on the differences in the 
level of knowledge capital accumulation which can be measured by the amount of 
investment in human and structural capital. 

The paper presents the issue of knowledge capital creation in Poland in recent 
years against the background of the EU-27 countries. The aim of the undertaken 
analysis is not only to assess the progress in knowledge capital creation in Poland, 
but also to identify the basic strengths and weaknesses related to this process. 
Moreover, the conducted analysis should allow to answer the question whether 
knowledge creation always contributes to the increase in national competitiveness. 
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2. THE VALUE OF KNOWLEDGE IN A CONTEMPORARY ECONOMY 
Knowledge has always been a very important factor determining the 

civilization progress. As David Hume wrote in XVIII century, the level of economic 
growth depends, first of all, on the psychological factors (motives of work, diligence). 
However, the process of economic growth is also determined by the level of 
intellectual and cultural development of a given society. Work, “knowledge” and 
humankind are inseparably related altogether, being a feature of more cultural and 
richer centuries. It is worth noticing that in ancient time wealth and power were mainly 
associated with the ownership of physical resources, to which the traditional factors 
of production, such as: labour, land and capital belong. The need for knowledge, as 
well as the access to it, has been limited then, and under the control of those who 
own the means of production. Undoubtedly, physical labour, tangible and money 
capital largely facilitated the Industrial Revolution two and a half centuries ago. Since 
that time, the process of transformation from a world largely dominated by physical 
resources to a world dominated by knowledge has also started [2,3]. According to 
Drucker and Weggeman, at least three phases which lead toward the intangible 
economy can be distinguished. The first one could be ascribed to the Industrial 
Revolution (1750-1880), during which companies used knowledge to produce tools 
and products. The second phase was the Production Revolution (1880-1945) during 
which companies were using mainly knowledge to improve labour processes. The 
third and last phase, is finally called the Management Revolution (1945- the present), 
during which organizations use knowledge to improve knowledge [4]. Employee 
know-how, innovative capabilities, skills or, as Thomas Stewart puts it, the brain-
power of the organization, seems to play a predominant role in defining the 
productive power of the contemporary corporation [5]. That is why, many researchers 
assert that this process has created a society in which knowledge is perceived as a 
primary resource. The world has entered the era in which the new wealth of nation is 
tied directly to the creation, transformation, and capitalization of knowledge. It means 
that in such a society, value is created not by the accumulation of capital or labour 
but rather by knowledge and innovation [6]. 

From the perspective of economic theory, knowledge has been recognized 
and incorporated thanks to the models of endogenous growth [7,8], where the central 
attention has been drawn to human capital and innovation capacity. Endogenous 
growth theories proposed the introduction of new accumulation factors such as 
knowledge and innovation which are responsible for self-maintained economic 
growth. The concept of “knowledge-based economy” - is related to economies which 
are directly based on the production, distribution and use of knowledge and 
information. The growing importance of intangible resources can be perceived as a 
result of service sector expansion, globalization, deregulation, and the emergence of 
new information technologies. Today, firms often spend much more on intellectual 
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assets as on tangible ones. It is estimated that now intangible assets account for 
nearly 90% of their market value. In 1982 year 60% from every 100 dollars invested 
in companies which belong to the industrial sector was spent on tangibles, whereas 
at the beginning of the 20th century only 16%. Other examinations also show that in 
1999 tangible assets constituted only a 16% of the market value of American 
companies on average. The observed tendency takes place at present and it 
confirms the growing importance of intangible assets [9]. 

 
 

Fig. 1. Intangibles as share of GDP (%) in the selected EU-27 countries 
 

Date concerning intangibles investment comes from year 2005. 
Source: [10] 

 
 
As shown in Fig. 1 the growth of intangible investment is also observed at the 

macro level in most modern post-industrial economies. The amount of spending on 
intangibles can be additionally seen as an indicator of the degree of transition 
towards the knowledge based economy. 

It is worth noticing that the share of new intangibles in GDP varies 
considerably ranging from 2% to 9% GDP. Countries such as Sweden, Finland and 
Germany with traditionally high rates of R&D rank above average in terms of their 
investment in intangibles. However, the UK, Belgium, the Czech Republic, the 
Netherlands and Hungary also rank highly, in spite of relatively low R&D intensity. 
This phenomenon can be easily explained by different types of innovation model 
adopted in these countries. It turns out that many of them are simply intensive in 
other types of intangibles which capture training, architectural design, new financial 
product, date bases and software. Generally speaking, Scandinavian, Anglosax and 
Continental regions demonstrated particularly high level of intangible capital 
investment, but the Eastern European economies are also trying to catch up with the 
skill-intensive countries. In Poland the amount of investment in intangibles as a share 
of GDP was at the level of 4, 8%, while in the top leading countries such as the UK 
and Sweden exceeded 9%. It is worth adding that the most dynamic economies are 
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Slovakia, the Czech Republic, Austria, Belgium and Finland, whereas Greece and 
Romania are the laggards [11]. 

It is commonly known that intangibles are an important source of future 
growth. That is why, the USA, Japan, Sweden and Finland invest heavily in 
knowledge creation and utilization, measured by the sum of R&D expenditures, 
software purchases, and public and private spending on higher education. In the 
context of the growing importance of intangibles in contemporary economy, there is 
also an urgent necessity to increase the knowledge capital potential in Poland in 
order to maintain fast economic growth in the future. 

Taking into consideration the differences between EU-27 in the amount of 
education and R&D expenditure expressed as a % of GDP which can be treated as 
knowledge capital expenditure, it is worth analyzing them with reference to the Global 
Competitiveness Index. It embraces 12 pillars, such as: institutions, infrastructure, 
macroeconomic environment, health and primary education, higher education and 
training, goods market efficiency, financial market development, technological 
readiness, market size, business sophistication and innovation. In order to explore 
the relationship between the incurred inputs on the knowledge capital creation and 
the effectiveness of using them which found its expression in national 
competitiveness, the statistical data were taken from sources such as Eurostat and 
Global Economic Forum [12,13]. 

 

 
 
The conducted analysis showed the strong, positive correlation between 

investment in knowledge capital and competitiveness of the EU-27 countries (above 
Fig. 2). It can be confirmed by the value of the correlation coefficient 0.67 at a 
significance level of 5%. What is interesting, if we take into account only 17 Member 
States of the EU in 2004, then the correlation coefficient 0, 76 takes much higher 
value than previously. It turns out that the EU- 15 countries not only spend more on 
education and R&D, but also more effectively what is possible to achieve in the 

Fig. 2. The relationship between investment in 
knowledge capital and national competitiveness 

Source: Own calculations 
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conditions of the stable institutional environment which supports the knowledge 
creation. As a result countries belonging to this group such as Finland, Sweden or 
Germany are usually leaders of global competitiveness rankings. 

 
3. THE CREATION OF HUMAN CAPITAL IN POLISH ECONOMY AGAINST 

THE BACKGROUND OF THE EU-27 COUNTRIES 
 
There is a common consensus among economists that human capital is an 

important determinant of productivity, both at the individual and aggregate level, and 
that its role is particularly crucial in today’s knowledge-driven economy. It is assumed 
that workers with greater problem-solving and communication abilities should perform 
better than their less skilled counterparts at any task that requires more than the 
routine application of physical labour and will also learn faster. The growing demand 
for knowledge workers is also a consequence of the rapid improvement and spread 
of information and communication technologies (ICT) in recent years. Due to the fast 
technological progress and competition pressure which take part in contemporary 
economy, it seems to be obvious that in order to stay ahead in the technological race 
and have the access to the potential benefits of new technologies, national 
economies should pay greater attention to the quality of human resources. 

Taking into consideration the potential of human capital which Polish economy 
possesses, it has to be clearly stressed that we have experienced the real 
quantitative academic boom in recent years the effect of which is an increasing 
amount of students (from 394 thousands in years 1990/1991 to more than 2 million). 
It is a relatively good result, especially if the statistics show that only four Member 
States reported more than 2 million tertiary students in Among them are such 
countries as Germany, the United Kingdom, France, Poland [14]. Highly skilled 
people are crucial for the generation, diffusion and use of knowledge. In the EU-27 
countries 34, 6% of the population aged 30-34 obtained a university degree in 
Unfortunately, it is still much lower compared to other advanced economies, 
especially South Korea and Japan. What is more, these results considerably vary 
across European countries. The top leaders in this field (with indicator above 40%) 
are Ireland, Denmark, Luxemburg, Cyprus, Finland, Sweden, France, Belgium, the 
UK. In contrast, less than 30 % of the population in this age range had a tertiary 
education in Slovakia, the Czech Republic, Italy, Portugal, Malta and Romania. In 
case of Poland it was 36, 9% [15]. 

Higher education plays a central role in the development of human beings and 
modern societies, enhancing social, cultural and economic development, as well as 
active citizenship and ethical values. The educational boom in Poland which has 
been observed since 90s is undoubtedly a positive tendency. However, the quality of 
Polish education system leaves much to be desired. Especially worries the fact that 
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in Poland we have got insufficient number of graduates in science and technology 
compared to the other EU countries. The statistics additionally prove that the 
educational structure of Polish society remains inappropriate because of the lower 
number of graduates per one thousand inhabitants in such kind of fields as science, 
mathematics and computing, engineering, manufacturing and construction. On the 
other hand, there is too many graduates in social sciences and humanities & arts. In 
2010 year it was still above 50% graduates, whereas the EU average was at the level 
of 47, 2% [16]. 

It is commonly accepted that one of the measure of a country’s potential 
research capability can be the number of PhD students. Data shows that there were 
525 810 PhD students in the EU-27 in 2010, compared with 479 420 in the United 
States and 73 730 in Japan. In relative terms, the broad subject group of science, 
mathematics, computing, engineering, manufacturing and construction-related 
studies accounted for more than one third (36.4 %) of the PhD students in the EU-27, 
a proportion that was somewhat higher than in Japan but a little bit lower than in the 
United States [17]. It affirms that in human resources of the EU- 27 countries a great 
creative potential is found which can be decisive for their future development. 
Unfortunately, in spite of the rapid increase in new doctoral graduates observed in 
the European Union, the share of graduates in such disciplines as natural sciences 
and engineering remains in Poland at relatively low level of 20% [18]. 

The number of scientists and engineers in population can be seen as another 
basic indicators which characterizes the quality of human capital. One objective for 
European universities is to attract and maintain highly-qualified staff and students in 
order to support their research capabilities. The statistics show that within the EU-27 
there were 12,5 graduates from science and technology per thousand persons aged 
20 to 29 years in 2010, with particularly high ratios in Finland, France and Ireland (all 
above 20). It has to be simultaneously pointed out that Poland obtained in this field a 
relatively good result (15, 8%) - above the European average [19]. 

The next, equally important indicator, is the number of human resources 
employed in science and technology-related occupations. HRST accounted for more 
than 40 % of the workforce in such countries as Luxembourg (51, 6%), Sweden (41, 
8%) or Denmark (41,4%) in 2011. In the analyzed period the relatively high shares 
were also recorded in the Netherlands, Germany, and Finland, whereas the lowest in 
Portugal, Romania, Bulgaria and Greece. In case of Polish economy it was exactly 
28, 4% [20]. When in turn the proportion of persons working in high- and medium-
high technology manufacturing and knowledgeintensive services sectors in Poland is 
taken into account, the results do not look as well as previously, due to the relatively 
low share of these sectors in Polish economy. Generally speaking, employment in 
these sectors in Poland amounted to 5, 5%, while the average EU was 6, 7% [16]. It 
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allows to state at the same time that Polish economy is not as advanced as other EU 
countries in the process of knowledge based economy building. 

One of the key weaknesses of Polish human resources seems to be the 
relatively low share of the population aged 25 to 64 participating in education and 
training. It was only 4, 5 % in 2012 and significantly less compared to the average of 
EU-27 at the level of 9 % [21]. Regarding this tendency, the large differences in 
participation rates are also observed among EU-27 countries. According to the EU 
benchmark, the Scandinavian countries and Denmark belong to the best performers, 
reaching rates of 20-30%. The data put United Kingdom, Luxemburg, Netherlands or 
Slovenia in the next group, with participation rates around 13-16%, while the 
Lithuania or Poland are at 5% participation rate. On the other hand, it is worth 
noticing that the poorest results obtained such countries as Bulgaria, Greece and 
Romania which have recorded little or no progress since 2000. 

 
4. THE CREATION OF STRUCTURAL CAPITAL IN POLISH ECONOMY 

AGAINST THE BACKGROUND OF THE EU-27 COUNTRIES 
 
Structural capital usually refers to the non-human storehouses of knowledge, 

which are embedded in its technological, information and communications systems 
as represented by its hardware, software, databases, laboratories and organizational 
structures. At the macro level, it can also be identified with organizational, 
technological and structural infrastructure supporting human capital efficiency. The 
creation of structural capital is determined by the amount of private and public 
spending on R&D and ICT. It is worth stressing that research and development 
activity lies at the heart of the EU’s strategy. Unfortunately, research intensity in the 
EU has increased only marginally, in contrast with remarkable growth in the major 
research-intensive Asian countries. It turns out that R&D intensity in the EU-27 
countries (understood as R&D expenditures which are expressed in a percentage of 
GDP) has stagnated at around 2% of GDP since 2010 [22]. Among the Member 
States, the highest R&D intensity above the Lisbon target was only recorded in 
Sweden, Denmark and Finland. In contrast, there were at least ten economies that 
reported R&D expenditure accounting for less than 1% of their GDP in 2010. 
Unfortunately, Poland with gross domestic expenditure on R&D at the level of 0, 
74%, was among them. 

Information and communication technologies (ICT) are equally important in the 
process of knowledge creation in a contemporary economy. They are considered to 
be critical for improving the competitiveness of European industry and, more 
generally, to meet the demands of its society and economy. Compared with Japan or 
the United States, the EU has a relatively low share of ICT expenditure, expressed 
as a share of GDP. Expenditure on information technology in the EU-27 represented 
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2.8 % of GDP in 2010, compared with 3.5 % in Japan and 3.3 % in the United States 
[23]. In case of Poland the amount of spending on ICT in 2010 exactly obtained the 
EU average level. What is more, broadband access to Internet, taking into account 
the number of lines per 100 inhabitants in Poland (at the level of 18, 8%), is still 
below the average EU-27 which in 2013 reached 28, 8%. At the EU level there were 
at least two countries such as the Netherlands (40, 2%) and Denmark (39, 8%) that 
can be called as the top performers, with the United Kingdom, Germany, France, 
Finland or Sweden exceeding the 30%. Poland, unfortunately, together with Bulgaria 
and Romania belongs to the group of countries lagging behind [24]. 

The growth of structural capital investment is one of the necessary conditions 
to improve the efficiency of innovation processes. Many statistics indicate that the 
innovativeness of Poland is relatively low, as compared internationally. According to 
the European Innovation Scoreboard 2013 Report, Polish economy ranked 24 
among the EU countries [25]. One of the main causes is the low propensity to 
innovate in Polish enterprises. The data from 20082010 years shows that almost 53 
% of EU-27 enterprises were considered as innovative. During the analyzed period 
the highest propensity to innovate was recorded in Germany (79%), Luxemburg 
(68%) and Belgium (61%). At the other end of the range, the lowest propensity to 
innovate was registered by enterprises in Bulgaria (27%) and Poland (28%) [26]. It 
worries, especially if the innovativeness of Polish enterprises has not significantly 
improved since 2010. However, it is worth stressing additionally that innovation 
development requires not only more investment in structural capital but also the 
ability to cooperate. That is why the observed reluctance and the lack of mutual trust 
between science and economy in Poland are perceived as one of the main barriers 
which hamper the process of building a knowledge economy. 

It should be emphasized clearly that underinvestment in the field of structural 
capital determines the results obtained in innovation activity negatively. Taking into 
account the inventiveness of Polish economy, which is reflected by the number of 
patents, licenses and trademarks, it is worth underlying that Poland has obtained one 
of the lowest results among the EU-27 countries so far. Regarding only the number 
of patent applications to EPO per million inhabitants in 2010, it was 8, whereas the 
EU average exceeded 108, 6. Among the Member States, the highest number of 
patent applications to the EPO was recorded in Sweden, Germany, Denmark and 
Finland [27]. 

The number of patents, licenses and trademarks measures a country’s 
inventive activity and also shows its capacity to exploit and translate knowledge into 
potential economic goals. Because innovation activity usually requires a lot of 
investments which are naturally more risky and highly uncertain, Polish enterprises 
are rather willing to get innovative solutions ready-made abroad instead of engaging 
in such kind of activities. It means that Polish economy is based mainly on 
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knowledge which is produced abroad, while the share of domestic intellectual capital 
plays a marginal role in this process. 

 
5. THE MAIN BARRIERS OF KNOWLEDGE CREATION IN POLAND 
 
On the basis of undertaken analysis it can be said that intellectual capital 

development in Poland against the background of the EU-27 countries is still 
relatively low. The permanent underinvestment in the field of education and 
innovation seems to be a serious hindrance in the process of building the knowledge-
based economy. What is more, the knowledge creation and diffusion require not only 
additional support by structural capital but also the increase in interpersonal trust. In 
the context of a growing interest in how various sociocultural factors affect growth 
[28,29,30], it is worth underlying that trusting economies are expected to have 
stronger incentives to innovate, to accumulate physical capital and to exhibit richer 
human resources. That is why, many researchers often indicate the shortages in 
social capital in Poland as one of the key reasons for poor results obtained in 
intellectual capital development. However, it should be not be forgotten that creating 
a society of skilled, flexible and creative people requires the existence of institutions 
which encourage the widespread and efficient use of local and global knowledge, 
including building a dynamic information infrastructure and an efficient innovation 
system comprising firms, science and research centers or universities, which 
provides environment that nurtures R&D. Institutions, undoubtedly, are a significant 
determinant of economic growth. In countries where institutions related to property 
rights are in place, there is not only greater efficiency in the use of resources but also 
greater technological progress and innovation leading to economic growth and 
poverty reduction. It allows to presume that a successful transfer of knowledge into 
competitive advantage depends on the quality of institutional environment. 

In picture 1 the role of formal and informal institutions in the knowledge 
creation is emphasized. The institutional framework that defines the deliberate 
incentive structure of a firm plays a critical role in creation and protection of 
knowledge [31,32]. According to North allocative efficiency is a static concept with a 
given set of institutions; while the key to continuing good economic performance is a 
flexible institutional matrix that will adjust in the context of evolving technological and 
demographic changes. The author distinguished informal constraints (sanctions, 
customs, traditions, codes of conduct) and formal rules (constitutions, laws, property 
rights). Institutions have been devised to create order and reduce uncertainty but the 
process of knowledge creation is particularly associated with innovation. It means 
that both institutional quality and flexibility seem to be of great importance in the 
process of building knowledge economy. In order to understand what determinants 
are responsible for the effective knowledge creation which is a key to improve 
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Formal institutions: Informal institutions: 

national competitiveness it is worth not only indicating the amount of investment 
made for the intellectual capital development, but above all institutional surroundings. 

 
Picture 1. Institutional determinants of knowledge creation 

 
Applying the institutional approach to the case of Polish economy allows to 

identify institutional barriers which hamper the process of knowledge creation. In the 
context of the necessity of building the knowledge economy in Poland, it seems to be 
obvious that government should particularly support the institutions functioning in the 
areas of education, training and research through set of policies (mainly monetary 
and fiscal). Because of many weaknesses of innovation system, there is also an 
urgent need to create an environment of competitive firms willing to invest in human 
and structural capital, with links to outside knowledge sources. It seems to be 
possible only thanks to the effective institutional solutions which government provides 
in order to encourage economic entities to undertake innovation activity. Among 
many instruments the most desired are public financial support for firms and 
institutions engaged in innovation and development or tax incentives which are 
aimed at domestic and foreign investors. What is more, the government’s role is to 
build educational and workforce-development systems that are constantly reviewed 
and able to adopt and meet market requirements. Unfortunately, the low efficiency of 
tertiary education and research institutions in Poland is caused by the permanent 
underinvestment, the inappropriate structure of education and the poor intersectoral 
cooperation between science and economy. Due to the outdated system of education 
unadjusted to the knowledge-driven economy requirements, the human capital 
resources are not used as effectively as they should and lots of creative potential 
which the Polish societies possess is simply wasted. 

 
Rules of the games Customs, habits, norms and 
values 
Laws, Economic Policy, Monetary Policy, 
Fiscal Policy, Education Policy, 
Innovation Policy, Intellectual Property Rights 

Knowledge creation  -------------  National competitiveness 

1 
Resources 

  

 1
Human capital: Structural capital: Social capital: 
education, skills, ICTs infrastructure, general trust, civil 
qualifications, motivation, processes and cooperation 
propensity to risk, entrepreneurship; 
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The knowledge creation is not only an issue of formal but also informal 
institutions efficiency. The concept of informal institutions includes elements such as 
learning, trust, habits and customs, norms and values. Softer institutions are usually 
built up on the basis of face-to- face interactions and are difficult to change. In 
connection with that, it has to be underlined that a serious barrier of knowledge 
creation in Poland is cultural heritage originating from the previous central-planned 
economy which definitely does not support entrepreneurship and innovativeness. 
Moreover, it has to be taken into consideration that every country has its own 
distinctively historical, religious and cultural background, so that a blueprint of 
institutional development fitting all countries does not exist. Rodrik [33] argues that 
institutional changes cannot simply be copied from the West, instead they have to be 
adjusted to the local environment. Undoubtedly, the necessary condition of building 
the knowledge economy in Poland seems to be social and cultural environment that 
promotes values such as diligence, thriftiness, creativeness and lifelong learning. In 
conclusion, in spite of the fact that the government should create and maintain 
supportive, predictable, innovation friendly environment, there is also a need to 
change the values and attitudes of Polish society without which the process of 
knowledge creation will be hampered. 

 
6. CONCLUSION 
 
Knowledge and innovation are an important source of future growth across the 

European countries. The observed increase in intangibles should be perceived as the 
expression of transition towards knowledge economy. In this process the most 
advanced economies are Nordic countries, the UK, the Netherlands, Belgium or 
France. The increase in expenditure on education and R&D in these countries has a 
positive effect on their competitiveness. It is possible then when a friendly institutional 
environment exists. Unfortunately, the expenditure on intangibles and what is more 
the effectiveness of using them in new Member States is far lower. Poland with the 
amount of investment in intangibles at the level of 4, 8% GDP is still in the group of 
ten countries which spend less than half compared to the leaders. 

On the basis of the carried out analysis it can be said that Polish economy is 
not as advanced in the process of knowledge creation as the countries which 
particularly demonstrated high levels of intangible capital investment. The key 
weakness in the field of human capital is the poor quality of education and training. In 
order to generate and absorb new knowledge and boost innovation the 
improvements in the structure of higher education, skills and competences of Polish 
society are necessary. The education changes should be accompanied not only by 
the increasing public and private investment in human but also structural capital. In 
case of R&D intensity Polish economy ranks low against the background of the EU-
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27 with gross domestic expenditure on R&D at the level of 0,74% GDP. The amount 
of investment on ICT in Poland is also lower compared to the average EU. One of the 
serious consequences of permanent underinvestment in the field of structural capital 
are poor results obtained in innovation activity in the form of patents, licenses, 
trademarks, etc. There have been a number of studies that show institutions as a 
deep determinant of economic growth. The institutional approach is also helpful in 
explaining the limitations in the process of knowledge creation in Polish economy. It 
concerns not only fiscal, monetary, innovation and education policies but also values 
and norms typical for Polish society, including the lack of trust and common 
unwillingness to mutual cooperation which impedes knowledge creation. 

To sum up, it turns out that the quality of institutions, including high standards 
of governance, has not only a key importance in the process of knowledge creation, 
but also determines the most effective use of expenditures and the achieved results 
with respect to knowledge capital which enable the economy to improve its 
competitiveness. The conducted analysis confirmed the strong, positive correlation 
between investment in knowledge capital and competitiveness of the UE-27 
countries. What is more, the even stronger correlation was noticed in case of old 
member states the EU and it can be explained by the existence of high quality 
institutions which effectively support the process of knowledge creation in these 
countries, contributing to the increase in their global competitiveness. 
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ABSTRACT 
 
In this article, we will shed light on the importance that occupies the 

derivatives for the best functioning of the financial spot market. These products 
facilitate the intervention of the informed traders and constitute the privileged choices 
of these non informed ones that generate a concentration of activities in the 
derivative market. We will also show the appearance of the volatility in the French 
financial market. The latter generates a stimulus to the coverage against the risk 
through the intensive use of the derivatives and consequently to an increase of 
transactions volumes in the future markets and in the options. These mechanisms 
invented in  the  French financial market, encourage the informed investors, and 
especially these less informed ones to stick to these products in order to be covered 
against the risks of variability of the CAC40 index. 

 
Keywords:  Current crisis; derivatives; options; future contract; causality and 

dependence relationship; uninformed traders; granger causality test;  Sims  
causality test; geweke meese and dent test. 

 
1. INTRODUCTION 
 
The  appearance of  the  volatility in  the  financial  markets  intensifies  the  

activity  in  the derivative markets. However, the periods of high instability are 
accompanied by a transfer of activities from the spot market to the derivative market, 
and consequently a concentration of trading volumes in these markets. In this work, 
we try to confirm the existence of a positive relationship between the volatility in the 
spot market and the activities in the derivative markets while assuming that these 
products contribute to the instability periods. The privileged choices of the 
uninformed traders that look for a coverage against the effects can influence the 
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stability of financial markets. These investors prove that preferences for these 
products are considered as being perfect revealer mechanisms. 

According to  the  Bank  of  International Settlements (BIS),  trading  volume  
of  derivative contracts witnessed a particular increase in 2005. Trading volumes 
declined in the second half of 2008 because of the financial crisis but picked up 
again in early 2009 in commodity exchanges. However, the transactions on OTC 
market  has continued to fall, which is likely to be related to a risk reduction of 
investors following the dramatic increase in the previous three years (The City UK 
2011). 

So, in our study we relied on these data to demonstrate that variability during 
the French financial market is mainly due to the consequences of the current global 
crisis which has been accompanied by a significant increase in transaction volumes 
product derived mainly options (Offer greater flexibility and security) and proved as 
perfect hedges against the consequences of this crisis. 

 
2. REVIEW OF LITERATURE 
 
A good number of studies discussed the importance that occupies the 

derivatives for the best functioning of financial markets. In our study [1] we 
demonstrated that derivatives have a crucial influence on the absorption of the 
volatility of the index capitalization of the Paris stock market.  [2] and others, have 
led that to the use of derivatives leads to a reduction of risk, and this cannot be 
destructive but rather creative value. In addition to their revealing role, these 
products offer several advantages to their users. [3]supposes that the network as 
well as the competition between exchanges and trading platforms offer the market 
participants a range of execution options and have become an important source of 
profits for their users. [4] Suppose that future markets are widely accepted as an 
indicator for overall supply and demand conditions across spot markets which are 
used as benchmarks for spot transactions. These products constitute the privileged 
choices for their users (the uninformed investors as well as these informed). The use 
of these products offered benefits to the users and for those who permit to offer the 
advantages in management risk materials, the low trading courses, the importance 
leverage effect, a better liquidity, a most efficient process of discovering prices and 
others. [5] supposes that the high returns are available in the derivate markets and 
particularly in the options that induce the agent to perform transactions in the Calls 
and Puts rather than in the underlying markets. [6] supposes that the investors 
follow more active trading strategies and take (long and short) positions on the 
derivative market, seeking to take advantage of arbitrage and speculation 
opportunities which enable them to earn positive returns in rising and declining 
markets. [5,7,8] supposed that the lowest trading courses and the highest financial 
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returns are expected in the Calls and Puts. For this reason, the well-informed agents 
prefer to negotiate in these markets. [5,9] showed the role of the derivatives that 
transport the well- informed investors transactions that emerged as an important 
economic function of  these  products, noted that  it  is  logical that  those  who 
possess the information or believe holding it, will move to the market the highest 
output. The informed traders can have interest in interfering in firm and optional 
terms owing to the existence of a leverage effect guaranteeing the investors a 
maximum profit .They are equally motivated by the desire to minimize their trading 
courses, as they look for accomplishing the most  liquid  assets.  [10]  supposes that  
the  introduction of  the  derivatives attracts  new contributors among them: the 
speculators that hold or believe holding new information. Fall and Hiller(2005) 
assume that the informed traders will be the most active ones in the puts and  calls  
with  a  simultaneous  migration  in  the  underlying  markets  being  given  the 
information which    is  likely  to  be  more  regular  with  the  existence  of  
operations. The hypothesis of liquidity induces that the informed agents motivated 
by the desire to minimize the cost and to hide their transaction. The latter tends to 
move towards the most liquid markets. The asymmetry models of information in the 
microstructure of the financial markets suppose that the migration of the informed 
agents towards derivate markets causes decreases in the proportion of the informed 
agents in the underlying markets. Consequently, the prices range will be reduced 
because of the weakness of costs of opposite selection during the transactions with 
the informed agents. We assume that if the investors have private information, and 
with the height levels of the information asymmetry, the potential gain of their 
private information will be higher during the transactions in the market of 
options. The informed agents are always interested in migrating to the Puts and 
Calls that will be the privileged destination for the investors with privileged 
information. This is due to the weakness of the trading courses and the important 
effect of leverage investments of these markets. This is mainly due to the Puts and 
Calls that offer to the informed investors the  possibility to  engage  in  the  important 
leverage  that  the  informed agents  prefer to negotiate the Calls and Puts taking 
into account the other constant bills. [6] supposes that these products may be 
calibrated to price signals from commodity markets alone or include signals from 
other asset markets. We refer to the work of [11] which dealt with informational role 
of options in the taiwanian markets. These authors proved that it is beneficial to do 
transaction in the high return ratios delta options because they permit the informed 
agents to offer a high leverage. The informed agents are not indifferent to 
returns of options, to degrees of asymmetry of information and the relative liquidity 
of the Puts and Calls. Many steps are discussed with details in the works of [12] 
involving more transparency and public data  in  the derivative market for  the 
trading strategies of  the uninformed traders. The hypothesis of liquidity induces 
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that the informed agents who are motivated by their desire to minimize the costs and 
to hide their transactions prefer to move to the most liquid markets. As a matter of 
fact, the Puts and Calls are considered more liquid than the assets markets. The 
assumption that the return increases, that the informed agents who are motivated by 
the desire to amplify the potential gains of their private information prefer the 
markets that offer then highest returns. It is equally noted that if the volatility is a 
factor that influences the exchanges of the informers, the Puts and Calls will have to 
contribute to the discovery of prices. If the leverage is a choice factor for the 
informers, the Puts and Calls have to invite the latter. Finally, this study aims at 
showing that the constraints of short sales and the variations  of  prices  changed  
rapidly  the  informed  investor s  transactions  place  during different phases of 
markets cycles. So, Puts and Calls attract in advantage the informed investors 
during the low tendencies in period of political unrest. By the way, we reveal the 
informational role of the Puts, Calls and the conduct of the informed agents. We 
suppose that the derivatives markets are closely related to spot markets. There is 
also a strong link of causality and dependence between these two markets. These 
derivate markets facilitate the intervention of the informed agents permitting to offer 
advantages to risk management, an important leverage effect a low trading courses, 
a process of discovery of the most efficient prices and others. These products 
constitute the privileged choices of uninformed investors that look for coverage 
against the instability of the financial markets. This latter tends to concentrate their 
activities in the derivate markets. In our work, We show and verify the assumption 
that assumes the derivatives constitute true instruments of coverage against the risks 
and the increase of the volatility of assets generate an incentive to the 
coverage against the risks by the derivatives and consequently to a growth of 
volumes of transactions in the future contract markets as well as in these options. 

 
3. METHODOLOGY OF THE STUDY-SAMPLE 
 
The measure of importance of the derivatives use and its effects in the 

volatility of financial markets necessitates to handle the interactions between the two 
markets and to study the relations of causality and dependence between these 
components. More precisely, to show how the variability of cash markets generate 
an increase of activities in the derivate products markets. Consequently, this 
phenomenon facilitates the process of the discovery of prices and ameliorates the 
efficiency of the cash markets. In this stage, we refer to the article of [13]  that  
proved  in  monthly  data,  that  the  elevated  volatility  of  the  financial  markets 
generates an increase of transactions in the derivative markets. The works of 
[14,15] who tested the double potential causality between the volume of transactions 
in the options and the volatility of these indexes, taking into account the options as 
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being the only products that permit to be in the volatility of the underlying products 
prices. Our study focuses on 3 categories of financial instruments; a category 
negotiated in the spot market, such as the CAC40 index, and two others categories 
negotiated in the derivative market, such as future contract and Call and Put options. 
Here, (where we retained the options of short maturity). The measure of the 
importance of the derivatives and their impact in the volatility of financial markets 
necessitate in this version to take into consideration the following criteria, the 
volume  of  activity on  spot  markets  and  the  volatility of  the  underlying asset. 
We  are interested in  handling the dynamic and the bidirectional relations between 
the volatility of underlying assets represented by (the variability of adjusted courses 
of the CAC40 index), the volumes of transactions on spot market and   the 
derivate products presented by (the number of batches). Consequently, we deduce 
that these products constitute the privileged choice of uninformed investors. When 
the markets are unsteady and found  agitated by frequent discontinuities of 
courses, there is concentration of activities in the markets. The chosen period to 
validate our study is the year 2008, in the measure where this period characterized 
by a considerable vulnerability of courses which are essentially due to 
consequences of the world actual crisis that was seriously hit the stability of the 
French financial markets. It was when the CAC40 knew a decrease of less than 
40% of its value. We use the technique of dynamic causalities in the sense of 
[16,17,18] in order to detect the existence of the causal relations between the 
different components of future contract, and Call and Put. Consequently, we use the 
ordinary least square technique (OLS) in order to indentify the existence of long term 
relation between the activities in the two markets. 

 
3.1 The Causality According to Granger [16] 
 
The test of causality of [16] is important in our work since it permits us to 

judge the delay values of different components of the index, and of the future, and of 
the options, present relations  of  causality. In  this  case  where  this  assumption is  
not  checked, there is  no interaction between the different variables that admit to 
reinforce and to complete the test of sensitivity done by [16] by introducing a 
dynamic dimension for the variables of our theoretical model. To validate 
empirically this assumption, we do a  Call to  the test of Sims [17]. 

 
3.2 The Causality According to Sims [17] 
 
According to [17] the causality permits us to verify if the variables of future 

contract and  the Call and Put options lead to the CAC40 index according to Sims. 
In this case where these variables don t cause the advanced values of every 
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variable, we say that there isn t any dynamic causality according to Sims.  
However, these two tests of causality have a problem of residual correlation. To 
solve this problem and to test empirically the assumption stipulating that the 
integration of the derivatives bring back the efficiency of spot market [18] elaborated 
another test of unvaried causality. 

 
3.3 The Causality According to Geweke, Meese and Dent [18] 
 
The authors used a test that integrates the delays in  the two real 

conditions and the advanced values in each variable of interest. Sims test (1972), 
and Geweke, Meese and Dent tested the advanced causality of each components 
of contracts and Call and Put options. 

 
4. EMPIRICAL RESULTS AND DISCUSSION OF FINDINGS 
 
We start with tackling the indicators of position and dispersion in spot 

markets. Thus, we study the adjusted courses of the CAC40 index and the volume 
of transaction in spot markets. For this, the Table below represents the descriptive 
statistics for these variables. 

 
Table 1. The descriptive statistics of the CAC40 index 

 
 Log (adjusted courses ) Log (transaction volume) 
Medium 8.361523 5.099079 
Median 8.402783 5.126568 

Maximum 8.621618 6.275228 

Minimum 7.965983 0.000000 

standard deviation 0.166474 0.507522 

Skewness -0.765816 -4.641526 

Kurtosis 2.328207 45.44031 

Jarque-Berra 27.97204 18873.55 

Probability of normality 0.000001 0.000000 

 
The series of the adjusted courses of the CAC40 index presents a 

negative Skewness (-0, 765816) .This distribution tends to the left. It is asymmetric, 
that applies a recession in the courses. This seems obvious since our period of study 
corresponds to a conjuncture that unveils the low profile of this index. The Kurtosis 
is inferior to 3 (2 ,328207) that supposes the platikurtique nature of our distributions 
(distributions less thick and less sharp).The value of the statistics of Jarque and 
Bera exceeds the tabulated value of the Khi two to two degrees of freedom (5 
,9915) that implies the rejection of the hypothesis of normality of the studied series. 
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The Distribution of this variable does not follow the normal distribution. The 
characteristics of this variable assumes the existence of abnormal fluctuations 
indicating that the strategies of agents in these markets do not seem effective an 
informational point of view, and that these products are subject to information which 
disclarifie the future trends of courses. The abnormal fluctuations of courses mean 
that this is volatile, and this volatility may be due to several reasons such as:   the 
mental accounts of investors, risk control preference heterogeneity of investors, the 
volatility contagion across international markets, the asymmetry information's 
problems or the existence of insider traders or other problems. 

All of these reasons created many problems and generated a continuous 
volatility in the CAC40  index.  The  series  of  volumes  of  transactions  presents  a  
negative  Skewness (-4,641526), that implies the symmetric character of the 
distribution which tends to the left and the positive coefficient of Kurtosis (45,44031) 
that suppose the leptokurtique character with a less sharp and less thick distribution. 
The value of statistic of Jarque and Bera exceeds the tabulated value of Khi two by 
two degrees of freedom (5, 9915). 

We adapt the test of unit root of Dickey-Fuller to judge the stability of moments 
of orders one and two, for the different components of CAC40. The Tables below 
represent an optimal numbers of delays for each component, the unit root test in 
level and in difference as well the exact specification for each element of CAC40. 

 
Table 2. Test of united root of a spot market 

 
Unit root test  In level   In  difference 

Variables Lags T-statistic  Critical  Chosen T-statistic  Conclusion 

                                                                      Value             model               

Adjusted prices 
of CAC40 

1 
 

-2.672659    -3.428739 
 

 M3 
 

 -16.62643    I(1) 
 

 
The presence of unit root by the test of Dickey Fuller for the adjusted courses 

is detected starting from T. Statistic that surpasses the critical value of [20]. This 
variable can be specified by the random walk with constant and tendency. Reverse 
against, the volume of the CAC40 doesn t contain unit root by referring to  the 
Augmented Dickey Fuller test, because the tabulated value of student is inferior to 
the critical value of [20]. This volume can be modulated by the random walk with 
constant and without linear tendency. 

As a matter of fact, we adapt the test of unit root of Dickey-Fuller in our 
variables, to judge the stability of moments of orders one and two for the different 
components of «Put» and «Call». The Table below represents the optimal number of 
delays for each components, the test of the unit root in level and in difference as 
well as the exact specification for each element of «Put». 
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Table 3. United root test of « Puts » 

 
Unit root test  In level   In difference  

Variables Lags T-statistic    Critical  Chosen T-statistic Conclusion
                                                       Value               model               

Trading courses 1 -12.83098 -2.873440  M2  --------------- I (0) 
Maturity 4 -4.045926 -3.428981  M3  --------------- I (0) 

Number of 1 -15.00004 -2.873440  M2  --------------- I (0) 

batches         

Exercise prices 3 -5.376537 -3.428900  M3  ---------------- I (0) 

 
From this Table, we can conclude that all variables in the "Put" are stationary 

in level without filtering effect, since the T- statistics are inferior to the critical values. 
We adapted a Dickey - Fuller (1979) for trading courses and numbers of batches, 
because the optimal number of lags that whitens the residue is equal to one. 
These two variables are specified by a constant without linear tendency each of 
them. Consequently, we used Augmented Dickey- Fuller (ADF) test for the variable 
of maturity since the optimal number of lags is equal to four, and this variable is 
modeled by a constant and a linear trend. The exercise price is also specified by 
a constant and a linear trend and we referred to the ADF test for stationarity of this 
variable. 

We adapt the test of the unit root of Dickey-Fuller, to judge the stability of 
orders moments one and two, for the different components of «Call». This Table 
represents the optimal number of delays for each component, the test of united root 
in level and in difference, as well as the exact specification for each element of 
«Call». 

 
Table 4. Test of unit root of the «Calls» components 

 
Unit root test  In leve l In difference  

Variables Lags T-statistic Critical Value   T-statistic Conclusion
                                                                    model             

Trading courses 1 -13.18412 -2.873440 M2  ---------------  I (0) 
Maturity 1 -13.75145 -3.428739 M3  ---------------  I (0) 

Number of batches1 -17.19142 -3.428739 M3  ---------------  I (0) 

Exercise prices 3 -4.369518 -3.428900 M3  ---------------  I (0) 

 
We used the test of unit root of Dickey-Fuller, to study the stability of different 

components of «Calls».These are just for the variable «Price of exercise» because its 
number of delays is superior to 1. All these variables are stationary since the T-
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Statistics are inferior to tabulated values. These variables can be specified by 
constant and linear trends except for the trading courses variable which can be 
modeled by a linear trend without derive. 

The Table below represents the optimal number of delays for each 
components, the test of unit root in level and in difference as well as the exact 
specification for each element of future contract. 

 
Table 5. Test of unit root of future contract 

 
Unit root test  In level   In  
Variables Lags Variables Lags Variables Lags Variables
Trading courses 3 -1.870335 -3.42890 M3 --------------- I (1) 
Maturity 3 -1.212263 -3.42873 M3 --------------- I (1) 
Number of batches 1 -15.76076 -2.87344 M2 --------------- I (0) 

 
From this Table we can see that the non stationarity is checked by the 

trading courses and the maturity, since the empirical values of these variables are 
higher than the   tabulated values. After one differentiation, these variables become 
stationary and are integrated of order one. These two variables can be modeled by 
a derived and a linear trend each as against the number of batch is stationary in 
level while using Dickey-Fuller test, since the optimal number of the delay is equal to 
one. This variable is modeled by a linear trend without derive. 

Subsequently, we examine the causal relationships between different 
variables to show that the high volatility encourages investors to hedge their  
positions using derivatives. An increase in the number of derivative contracts can 
reduce the volatility of the underlying assets. The direction of causality depends on 
the degree of perfection of markets and the nature of operations that predominate 
the derivatives markets (speculative or hedging). When these operations come from 
the price volatility of their underlying assets, the volume of activity should follow 
unidirectionally the price volatility of the underlying assets, which suggests that the 
coverage would be predominant in the derivatives markets. Whereas the price 
volatility of the underlying asset is expected, managers launch speculative 
operations to strengthen their positions using derivatives. These following Tables 
represent the tests of causality according to [16,17,18]. The Table below represents 
the results of this test for the future contract. 
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Table 6. Unvaried causality according to Granger [16] for the future contract 
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With reference to this Table, we can notice that there are causal relationships 
between the different components of future contract since the statistics of Fisher are 
significant. Thus, the advanced variables of future contract are statistically 
significant. There are also dependencies between the future contract and its 
different components. The advanced variables  of  spot  market  equally  represent  
relationships  of  causalities.  There  is  also dependence between the volume of 
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transaction and their adjusted courses of the CAC40 index that can be obvious 
since the volumes of transactions can be an efficient signal of the variations of 
adjusted courses of the index. We equally notice the existence of relationships of 
advanced causality between the variables of future contract .The advanced values 
of the future contract permit to explain the variables of the spot market, taking into 
account that the variables are unable to prove the importance of future contract for 
the best stability of the spot market. The significance of the advanced causality 
relationships between these two variables (adjusted courses and the number of 
batches of future contracts) permits to prove that the volume of future contracts can 
be an efficient sign of the variation of adjusted courses of the index. The 
concentrations of activities in the future market permits to prove that investors had 
interest in the use of these products as warranties, which permit them to be covered 
in the periods of financial instability. The introduction of these products in the spot 
market permits to reduce the variability of courses and the advanced impact of 
future contract in the spot market seems to be realistic. 

The following Table retraces these findings of the Puts: 
From this Table, we notice that the null hypothesis of the absence of 

significance   of advanced values is rejected, for the different variables of « Puts » 
and for those of the spot market. The different variables of Puts cause according 
to Geweke, Meese and Dent (1982) the puts since the statistics of Fisher are 
significant. Hence, the anticipations of different components of « Put » seem to be 
efficient in the puts market .The spot markets seem  to  be  significant. So,  it  is  
obvious to  evoke the  advanced causality relationship between the volumes of 
transactions and the adjusted courses of the index. These volumes seem to be an 
efficient sign of the variation of the adjusted courses of the index. 

The existence of the advanced causalities relationship between the two 
markets permits to confirm that the advanced impact of the Calls in the spot market 
seems to be realistic. it also permits to confirm that   the market of the Puts allows to 
explain the variations of the underlying markets .This validates to some extent our 
hypothesis, that assumes that the integration of the Puts is an efficient signal of the 
variation of courses in the spot market. 

We rely on the hypothesis that stipulates the «Puts». The latter constitutes  
the privileged choices  of  uninformed investors  and  their  introduction  permits  
them  to  ameliorate  the efficiency  of  the  spot  markets,  the  existence  of  a  
causality  relationship  between  the advanced variable of the number of batches 
(volume of transaction in Puts markets) and these of the adjusted courses of the 
CAC40 index. This significant relationship shows that the volumes of Puts can be 
an efficient sign of the variation of courses of CAC40. The impact of the Puts in 
the spot market comes from the accumulation of the variations of courses in the 
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spot market where the significance of the delayed values, the adjusted courses and 
the number of batches according to the test of [16]. 

 
The findings of the test for the puts are the following: 
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The test finding validates the significance between the different variables 
either in the market of Calls which is with the spot market or between the two 
markets. It also reveals the advanced values of the « Calls » permit to explain the 
variables of the spot market. Hence, the anticipations of different components of 
«Calls» seem to be efficient in the spot market. However, according to our 
assumption stipulating that the Puts and Calls constitute the privileged choices of 
the uninformed investors, and that period of variations of courses, these products 
permit to establish the balance of the market. We retain the relationships of the 
advanced causality between the variable number of batches (representing the 
volume of transaction in the market of calls) and the adjusted variable course of the 
index. We notice the existence of a relationship of advanced causality according to 
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[18] that assumes that the number of batches can be an efficient sign of the 
variation of courses in the spot market. 

This variable permits to explain the variations of the underlying market. It is 
equally noted that the importance of Calls in the spot market comes from the 
accumulation of the variation of courses in the market where the joint significance of 
the delayed values between the adjusted courses and  the  number of  Batches of  
Calls  according to  Granger test. The anticipation in the French financial market is 
efficient especially for the « Calls » since the statistics of Fisher are significant. So, 
we accept a relationship of causality according to Geweke, Meese and Dent 
between the different components of « Calls » and these of the spot markets. We 
are especially interested in the relationship of causality between the adjusted 
courses of  the CAC40 index and the volumes of  transactions in the derivate 
markets and the spot markets in order to justify the importance of these products for 
the best functioning of the market and the concentration of these activities in the 
derivative markets. 

Then, we use the ordinary least square technique (OLS) to identify the 
existence of relationship between the CAC40 index and the derivatives in the French 
financial market by taking into consideration their different components. 

For this reason, we specify our model of reference that links the CAC40 index 
to different components of future contract and the Calls and Puts. 

 
Our model of reference can be represented by the following linear equation: 
 

LCAC 40 D D D DL(Trading courses)t  D OL(Maturity )t  D DL(Number of 

batches)t  D 

DL(Volume of CAC40) D D t 

 
Our model of base covers a period of study ranging from the first month of 

the year 2008 until the end of the same year. So, the number of observations is 
equally to 240 observations. In this model, the endogenous variable is measured by 
the adjusted courses of the CAC40 index. The explanatory variables are: the 
maturity, the number of batches, the trading courses and  the  volume of  
transaction of  the  CAC40  index. We  notice in  the paragraph above that 
explanatory variables of our model of base are integrated of order zero, that is to 
say they are stationary without a filtering effect. On the other hand, the endogenous 
variable contains a united root. In this model, we use the Neperian logarithm to 
approach our Data. The (OLS) estimation of the linear relationships describing the 
CAC40 index in function of components of future contract and the Calls and Puts are 
represented in the two following Tables below: 
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Variables Coefficients Standard T-statistic Significativity
                          deviation          

Lvolume -0.018510 0.006577  -2.814471  0.0053 
Ltrading corses 0.974046 0.016904  57.62219  0.0000 
Lmaturity -0.246203 0.135943  -1.811069  0.0714 
Lnumof Batches 0.001727 0.003430  0.503432  0.6151 
C -2.530979 1.058977 -2.390022 0.0176 

Table 15. Estimation of the relationship between the spot market and the 
future contract 

 
 
 
 

 

R2=0.954077, DW= 1.110306, F= 1220.575 (0.000000) 

 
The estimation by the method of the ordinary least square (OLS), leads to 

expected and significant results in logarithmic term. We notice the existence of a 
positive and statistically significant relationship on the average of risk of 1% between 
the trading courses of future contract and the courses of the CAC40 index. This 
relationship means that the development of courses of future contract positively 
follows the development of the underling courses. There  is  a  strong  correlation  
between  these  two  variables.  Consequently, this  trading courses has a strong 
predictive and significant effect in the variability of  prices of  the underlying. 

We  equally  notice  the  existence  of  a  negative  and  statistically  
significant  relationship between the maturity and the adjusted courses of the 
CAC40 index. This seems to be obvious in parallel with the maturity, the price of the 
option converge to the spot price. The introduction of the future contract permits to 
reduce the volatility in the spot market, the arrival of the maturity of the future 
contract giving place to a regain of volatility. The findings equally bring out a 
negative and statistically significant relationship between the courses of the CAC40 
index and the volume of activities in this spot market. Consequently, these letters are 
a decreasing function of the course variation of the CAC40 index. This negative 
relation indicates a slow of the activity of the spot market that can be explained by 
the will of speculators to reduce their exposition to different risks when the markets 
are unexpected. The periods of intensifications, turbulences and the depletion of 
liquidity in the spot market, seem to be associated to a slow of the activities of these 
latter. The introduction of the future contract in the CAC40 index seems to be a 
response to a negative relationship between the volume of transactions and the 
variability of trading courses of the CAC40 index. But, we notice that the number of 
batches positively follows the adjusted courses of the CAC40 index and that this 
relationship isn t significant in the average of risk 1%. The height of the volatility is 
accompanied with the slight increase of the volume of future contract. 

This finding enable us to deduce that during this period and following the 
variability of the index, the investors don t have confidence in the future contracts, 
since the development of the volume of activities following the variation of the index 
remains trivial. However, we admit that the volumes of transactions registered since 
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the beginning of the year 2008 in the future contract, were in recession in 
comparison with the previous years .This decrease is due to the year 2008 which 
was exceptional and during which the market following recession phase and the 
investors are in waiting and observing situation. All the people are conscious that 
nothing is regulated and that all the people remain suspicious. 

The average effect of the omitted variables is negative and significant. That is 
to say that the non explanatory variables have strong influences in the relationship 
between the adjusted courses of  the CAC40 index and the different components 
of  the future  contract. The coefficient  of  determination  is  elevated. So,  there  a  
good  non  linear  adjustment  in comparison with the average. Besides, there is a 
problem of autocorrelation of order one, since the statistics of Durbin Watson is very 
low. As a matter of fact, the impact of shock of the future contract is very persistent 
in the CAC40 index. Our model is entirely significant because the statistics of Fisher 
is statistically significant on the average of risk 1%. We can represent the Graphic of 
this relationship as follow: 

 
 

Graphic 1. Estimation of the relationship between the spot market and 
the future contract by OLS 

 
With reference to this Graphic, we notice the existence of the shift between 

the estimated values of the CAC40 index in function of components of future contract 
of its observed value. So, there is an increase in residual term and in a bad 
specification of contract in function of the CAC40 index. 

Our estimation gives unexpected significant results and the increase of 
residue detected through the autocorrelation of order 1(Durbin Watson) and the 
Graphic below. Let s detect that the specification of the CAC40 index in function 
of future contract dont change the volatility in a remarkable way and that the 
asymmetry still in the market spot following the introduction of  the  future  contract. 
We  are  equally  interested  in  the  estimation of  the relationship that describes the 
adjusted courses of the CAC40 index in functions of volumes of transactions, of the 
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maturity, of the number of batches and of the trading courses of Calls by the 
ordinary least squares (OLS). The findings are represented in the following Table: 

 
Table 16. Estimation of the relationship between the spot markets and 

the calls 
 

Variables Coefficient Std. Error t-Statistic Prob. 
Lvolume -0.082008 0.024804 -3.306257 0.0011 
Ltrading Courses -0.003952 0.006863 -0.575816 0.5653 

Maturity -2.112950 0.256127 -8.249617 0.0000 

Lnumber of Batches 0.020067 0.004857 4.131862 0.0001 

C 22.93179 1.733014 13.23232 0.0000 

R2=0.277654, DW= 0.522756, F= 22.58227 (0.000000) 

 
The estimation of the ordinary least square (OLS) technique, the relationship 

between the spot market and the Calls gives unexpected significant results except 
for the variable of trading courses. This latter with its volume of the transaction of the 
CAC40 index and its maturity exert negative effects on the adjusted courses of the 
CAC40 index. On the other hand, the number of batches positively and significantly 
affects the CAC40 index. The introduction of the Calls, in the spot market brings 
about a negative and statistically significant relationship between the volume of 
transaction in the spot market and the courses of the CAC40 index, and a positive 
and a statistically significant relationship between the number of batches and the 
adjusted courses of the CAC40 index. This assumes that the investors and during 
this period prove preferences for the Calls. The introduction of this latter in period of 
variation of courses constitutes in advantage to prevent against the increase of 
courses. 

Consequently, there is a concentration of activities in the Calls options. An 
intensification of activities in this latter, assumes that the speculators being covered 
against the eventual increases of courses prove preferences to the calls. The 
activity in the market of « Calls », has a predictive and significant will in the variation 
of courses of underlying. When the investors anticipate a huge and a quick increase 
of the underlings, the purchase of « calls » constitute an excellent strategy, noted 
that the maximum gain is realized by an option out of money. Our backgrounds 
represent calls out of money since the underlying courses are inferior to exercise 
price. These calls are the most speculative .Their prices contain only the time value. 
That is to say the time spent is an agent that plays against the investor where the 
options lose the value to measure that approach the date of maturity. The more the 
maturity approaches, the more the uncertainty diminishes .Consequently the value 
time diminishes till it becomes negative. Because the maturity approaches, the 
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uncertainty of the option s price disappears, and subsequently the hope disappears. 
That s why it is recommended to buy the option without waiting the maturity. 

There is equally a negative and a statistically non significant relationship 
between the trading courses and the courses of the CAC40 index that permit to 
assume that the trading courses in the markets of « Calls » have only a weakness 
without having any predicative will in the variability of the underlying prices. 

We remind you that the more the options are out of money, the more the delta 
(the variation of options following the variation of its underlying) is low. This delta 
varies till the maturity moves towards 0 where the options that move towards a Delta 
0 are sensitive to fluctuations of underlying. This explains the negative and the 
statistically significant relation between the adjusted courses of CAC40, and the 
maturity. We can deduce that when the investors anticipate a sensitive and quick 
increase of the underlying, we choose « Calls » out of money with short duration 
where we must take into account of timing because we lose daily the time value. We 
can represent graphically this relation in the following figure. 

 

 
 

Graphic 2. Estimation of the relationship between the spot market and 
the « Calls » by the OLS 

 
With reference to this Graphic, we deduce the existence of a shift between 

the estimated value of the CAC40 index in function of components of « Calls » and 
its observed value. So, there is an increase in residual term and a bad specification 
of Call in CAC40 index. Our estimation gave expected and significant findings but 
the increase of residue, detected from an order autocorrelation problem (Durbin 
Watson), and the Graphic below. Let s deduce that the specification of the CAC40 
index in function of « Calls » doesn t modify the volatility of a remarkable manner 
and the asymmetry remains in the spot market following the introduction of Calls. 

Finally, we estimate the relation between the CAC40 index in function of its 
volumes of transactions and  different components of  « Puts »  by  the  ordinary 
least  square  (OLS) technique in order to detect the importance of these options 
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during the variability of this index in the French stock market. This relationship 
of  long term is represented in the following Table below: 

 
Table 17. Estimation of the relation of long term between the spot 

markets and the « Puts » 
 

Variables Coefficient Std. Error t-Statistic Prob. 
Lvolume -0.076279 0.025717 -2.966080 0.0033 
Ltrading Courses -0.003771 0.007199 -0.523853 0.6009 

Maturity -2.106219 0.274329 -7.677715 0.0000 

Lnumber of Batches 0.016314 0.004574 3.566780 0.0004 

C 22.86800 1.856331 12.31892 0.0000 

R2=0.250136, DW= 0.50124, F= 22.58227 (0.000000) 

 

With reference to this Table, we can deduce that the estimation by the 
ordinary least square (OLS) methods gives discount and significant results except for 
the variable trading courses. The volumes of the CAC40 index, the trading courses 
and the maturity follow negatively and significantly the adjusted courses of the 
CAC40 index. On the other hand, the number of batches follows positively the 
adjusted courses of the index. 

We notice the existence of a negatively and a statistically significant 
relationship between the maturity and the adjusted courses of the CAC40 index, 
the previous reasoning for the «Calls» apply equally here. There is equally a 
negative and statistically non significant relationship between the trading courses of 
Puts and Calls of the CAC40 index. We remind you that the more the option are out 
of the money, the more the delta (the variation of the option following its underlying 
variation is slow. This delta varies till the maturity and moves consequently to zero, 
and here the option that moves to delta 0 are sensitive to fluctuations of underlying 
and the use of puts following the volatility in the underlying market diminishes the 
trading courses in the market of Puts that let us to assume the course in the market 
of puts out of money have only a weakness in the variability of the underlying 
courses. The introduction of puts in the spot market brings about a negative and 
statistically significant relationship between the volume of the transaction in the spot 
market and the courses of the index, and a positive and statistically significant 
relation between the number of batches and the courses of the index. This assumes 
that the investors prove preferences for the options of puts, and there is a 
concentration of activities in the market. The intensification of activities in  this  
market,  assumes that  the  speculators aiming  at  covering  against  the  eventual 
decrease of courses prove preferences for the options of puts when the investors 
anticipate a strong and quick decrease of the underlying, the purchase of puts 
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constitutes them an excellent strategy known that maximum gain is realized with 
an option out of money and strong decrease of underlying courses. Despite the 
decrease tendency that characterized our study, we notice an increase of activities 
in the Puts option. This seems to confirm the proposal  of  Buffet  that  assumes  and  
during  this  period  that  we  are  usually  ready  to exchange the most important 
volatility in our study in a short term in exchange of the most important gain in the 
long term. Buffet bet in the long term and assumed that for being a winner the sale 
of Puts. It is sufficient that in maturity the index develops in comparison with its initial 
level. Like any other strategy of Puts, Buffet is indirectly sales man of value time 
and the volatility, and even Buffet doesn t communicate about the sale done the best 
doesn t seem to be in risk. The coefficient of determination is very low and the 
explained will of this model is very bad. Besides, there is a problem of auto 
correlation of order1. Our model is completely significant because the statistic of 
Fisher is generally significant on the verge of the risk of 1% .This relationship of 
long term between the market of option of sales and the spot market can be 
represented as the following form. 

With reference to this Graphic, we can notice that the residue is very elevated 
and there are also peaks of this residual term. We notice the existence of a shift 
between the estimated value of the CAC40 index in function of components of Calls 
and the observed values of this latter. So, there is an increase of residual term and a 
bad specification of Calls in the CAC40 index. 

Our assumption gave expected and significant findings. But the increase of 
residue detected from a problem of auto correlation of order 1(Durbin Watson) and 
the Graphic below let deduce that the specification of the CAC40 index in function 
of puts doesn t modify the volatility in a remarkable way and the asymmetry 
remains in the spot market following the introduction of Puts. We can deduce the 
importance occupied by the derivatives for better flexibility of prices of spot market 
and this through the links and the relations that exist between the different variables. 
We notice from the links of causality that the derivatives are tightly linked to the spot 
market and that there is a strong link of causality between the variability of courses 
of underlying and volumes of transactions in the spot market and in derivative 
market. So, we deduce that the volatility or the variations of courses of the cash 
index causes according to Granger [16] the volume of the derivatives. We equally 
notice and through the relationship in long term that describes the adjusted courses 
of the index in function of variables of derivatives and the volume of transactions in 
the spot market and the coefficient of number of batches is positive and statistically 
significant for our products and especially the Puts and Calls where the volume of 
transaction in the spot market is very low. We observe that the volume of transaction 
in the spot market, negatively follow the variability of adjusted courses of the CAC40 
index where the number of batches (volumes of transactions of calls and puts) 
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follows positively this variability. Consequently, we can admit and when the courses 
vary in the spot market, the investors will be more tied to calls and puts. The 
elevated variability of courses incites the investors to cover their position with the 
derivatives. These investors privileged to speculate in the market of options that the 
underlying activities. The dominance of coverage operations in the spot market 
assumes that the elevated volatility in the market incites the investors to cover their 
position by the derivatives. We equally deduce and by the estimation of the 
relationship in long term that exist between the adjusted courses of the CAC40 and 
the different components of future contract, and the calls and puts that the number of 
batches where the volume of transactions of the derivatives exert a crucial effect in 
the variability of courses of the index of the French stock market. This product also 
gives reliable information in the future volatility of the spot market and the effect of 
volumes of transactions of derivatives in the adjusted courses of CAC40 index is 
very important. This product leads to according to Geweke, Meese and Dent (1982) 
the advanced explanation of the variability of the spot market by bringing relatively its 
stability they constitute an efficient signal of the variability of the spot market. These 
findings enable us to deduce that the elevated volatility incite the investors to cover 
their position by the derivatives and these products influence positively the variability 
of the spot market by bringing relatively stability for it. Consequently, they constitute 
an efficient signal of the variability of the spot market.  

 

 
 

Graphic 3. Estimation of the relationship of the long term between the 
spot market and the Puts by OLS 

 
5. CONCLUSION 
 
After examining with details the different components of the derivatives, future 

contract and options, «Puts» and «Calls», we noticed that the high volatility 
generates an incentive to the coverage against the risk by the derivative products 
and consequently an increase of volumes of transactions in the markets of future 
contracts and of options. 
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We have examined in our work the dynamic relationship that exist between 
the volatility of the underlying represented by the variability of the adjusted courses 
of the CAC40 index, and the volumes of transaction in the spot market, and also the 
volumes of transaction of the derivate products presented by (the number of 
batches). We have conclude the existence of the causal dynamics relationship 
between the underlying assets and derivatives validated by testing the dynamic 
causality of [16], Sims [17] and Geweke, Meese and Dent [18]. We have detected 
the presence of a delayed causality, between derivatives and the CAC40 index 
presented and offset. The lag period is made from a simulation process in which we 
determined the optimal number of lags of the index, and each component of 
derivatives. We have demonstrated the direction of causality between the two 
markets by the significance of the lagged coefficients of the futures contracts and 
buying and selling options on index variables. We also investigated the direction of 
advanced causality of these products by the statistical significance of  Fisher,  we  
also  empirically verified the  presence of  a  causal relationship from one direction 
between the derivatives and cash market by the Granger [16] and Sims [17] test s. 

We noticed during our study the existence of strong causal and dependence 
relationships between variables describing the two markets. We have deduced the 
existence of causal links delayed and advanced through Granger causality Sims and 
Meese Geweke and Dent test, mainly between prices variability of the spot market 
and the volume of transactions on the derivatives market. These products also 
cause the variability in the cash market by reducing its relative stability, and 
therefore constitute an effective signal of the variability in the cash market. As we 
have  noted the existence of a negative relationship between prices variability and 
trading volume on the spot market, and the volume of transactions on the derivative 
market. This explains that the variability of courses in the spot market has been 
accompanied by a significant transfer of volumes of market transactions from cash 
to the derivatives markets. 

We deduce actually, and seen the consequences of the current global crisis 
which has severely hit the French financial market stability, and this when the 
CAC40 experienced the considerable vulnerability, and investors during this period 
are referred to the derivatives products, although that usefulness of these products 
has been questioned because of their excessively risky character and their 
amendments when it was the main cause for the occurrence and spread of the 
current global crisis. We showed in our study that investors have privileged the use 
of options that offer more gain and security , they have proven to be more flexible to 
changes in prices and are traded on organized markets these products offer more 
security to their users. 

It became clear at the close of our work and in the periods of instability, that 
the investors have tendency to focus their activities on derivatives markets. But it is 
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whether; if these investors continue forever to give confidence and believe to the 
reliability see the integrity of the use of its products? 
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Strategic directions for the reform of pension 
provision in Ukraine 

 
 

Current state of development of the pension provision in Ukraine is a crisis, 
the solidarity system is not able to fulfill its state functions of social protection of 
pensioners. From the collapse of the solidary system hold only allocations from the 
state budget, which for the last 5 years make up about 45% of the revenues of the 
Pension Fund. For example, for 2013 year, the budget of the Pension Fund of 
Ukraine of all legally certain sources of income received 250.5 billion UAH, of which 
own admission 166.9 billion UAH [1]. The Central source of filling the budget of the 
Pension Fund is a single fee for obligatory state social insurance. According to article 
7 of the law of Ukraine «On the collection and accounting of the single contribution 
for obligatory state social insurance» base accrual and retention fee includes: wages 
of employees, remuneration to individuals for execution of works, the payment of the 
first five days of temporary disability at the expense of the employer, the temporary 
disablement allowance, benefit or compensation paid in accordance with legislation, 
financial support [2]. 

The role of government in pension systems is paramount in the quality of life 
of its retiring populations. Whether the governmental pension includes medical 
benefits, disability and survivor benefits, the cash out benefit should always 
guarantee some basic benefits, however current modern realities indicate that no 
government pension alone can meet the needs of retirees. Adding the perception 
and reality of increasing longevity all over the world leads to the conclusion that 
single governmental pensions are insufficient. Given this reality government policy-
makers, industries and employees need to give the proper incentives and 
contributions to ensure that the basic benefits from a single central system are 
supplemented with additional pensions. 

In previous years, the government has taken various measures to solve the 
problems of financial security pensions, but they were not sufficient because they 
were not systematic and did not bring effective results. During the whole period from 
the beginning of economic reforms the government has failed to formulate a holistic 
approach to the regulation of pension provision. 

For politicians the most common method to slow down benefits is always the 
idea of increasing the retirement age, and to increase future benefits the solutions is 
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always to increase current contributions. Both policies are often counter- productive 
as increasing the retirement age stifles the normal rate of labor substitution between 
new employees and retiring employees. Postponing the assimilation of younger 
employees with new skills may be an overall society loss. Increasing contributions 
may also affect disposable income reducing current consumption and life style. 
Governments need to be cautions implementing these policies as the desire results 
may not be accomplished. If government does not implement radical reforms of the 
PAYG pension system, it may happen that two years Ukraine will find itself in a 
situation where the budget of the Pension Fund is more than the state budget. In this 
case, the state will be bankrupt in relation to their retirees. 

To increase their own revenues of the Pension Fund by increasing the rate of 
“pension tax” is impossible, because in Ukraine the rate of contributions for obligatory 
state pension insurance (payroll charge) and so is almost the highest in the world: for 
employers - from of 36.76- 49.7% of the wage Fund (in accordance with the classes 
of professional risk) and for employees of 3.6 % of salary. Similar levels of interest 
rates were established only in Poland - 35%, Czech Republic – 32.5 %, the 
Netherlands – 31.1 %, Spain - 28.3% and the average in OECD countries is 21 % [3].  

There are five temporary payments (transactions of purchase and sale of 
foreign currency, jewelry, property, alienation of cars, use cellular services) that 
together create a significant fiscal pressure on the economy. The situation with the 
financing of the costs of the Pension Fund, which actually pays a pension citizens 
only get worse as it is already today one working person for 0.9 pensioners. The 
proportion of persons who work and retirees approaches 1:1 because of the 
deteriorating demographics (ageing) [4, p. 93]. 

National peculiarity of formation of the solidarity pension Fund of Ukraine is 
the so-called "tax on poverty" namely, since 1998, was entered and valid today 
limiting the maximum salary, which charge a single social contribution. The brunt of 
the formation of the pension Fund falls on the poorest segments of the population, 
while people with incomes above 17 living wages receive undue benefits. For 
comparison, in Russia analogical size-limiting salary is used for additional recovery of 
funds in solidarity Fund of the pension system (10 % over limit base - "tax the rich"), 
remain incorporated in the third stage of development of the pension system the 
principle of social justice and the principle of solidarity of generations.  

The introduction of "social luxury tax", which would have been: revenues over 
17 living wages (10%), the market value of previously privatized state property, the 
cost of luxury items, the area of the leased agricultural land, would form a balanced 
pension Fund and to ensure a dignified old age people of retirement age by 
implementing the principles of social responsibility and solidarity between 
generations. 
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Governments can create incredible gains by teaching its population to 
increase the saving rate in favor of increased cash flows when income from salaries 
and wages will decrease at retirement age. Although it is a risky governmental policy, 
large pension pools are good source of government financing that if manage well can 
generate stable income from return in investments. 

In capitalist societies there is some level of competition in employee 
recruitment and retention when companies advertise as a benefit their supplemental 
pensions which often are offered in terms of a matching benefit. Some industries for 
example on top of the contributions to retirement through a centralized social security 
system, offer supplemental pensions with a percentage of salary matched. It is not 
unusual that employers match a retirement contribution up to 8 % of salaries. It would 
ideal that governments support and provide incentives to these programs. 

The introduction of the second pillar of the pension system is delayed due to 
low solvency of population and legal entities, as well as the insufficient level of 
development of the financial market. Even despite the fact that current demographic 
trends require rapid implementation of the second pillar of the pension system, such 
implementation will be possible only if the country has reached a high economic 
growth rate (GDP growth rate), and subject to but definitely the State budget of 
Ukraine and the budget of the Pension Fund of Ukraine. 

The introduction of a second pillar of pension insurance will allow to:  
- increase the total amount of pension benefits due to receipt of investment 

income; 
- strengthen the relationship of the size of retirement from the labor of 

contribution person, and therefore increase the interest of citizens and their 
employers to pay pension contributions;  

- reduce the "tax burden" on the payroll of employers due to the transfer of a 
part of mandatory pension contributions that will be made from the employee's 
wages; 

-  inherit means, recorded on a personal retirement savings account, relatives 
of the insured person; 

- create a powerful source of investment resources for the growth of the 
national economy; 

- spread the risks of low payments of pensions between the first and second 
level of the pension system, and thus to insure future retirees from the negative 
demographic trends and fluctuations in the economic development of the state; 

-  enhance the management of the pension system due to the transmission of 
non-public companies the function of managing pension assets. 

According to experts, the introduction of mandatory funded pension system in 
Ukraine can become real only under the following conditions: mandatory balanced 
budget of the Pension Fund; availability of budget deficit no higher than 1% of GDP; 
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the stability of the economic growth of the country in the last 2 years; the creation of 
the institutional components of the functioning of the cumulative system, in particular, 
the proper development of the stock market; the experience of the functioning of the 
system of non-state pension provision [5, p. 199]. 

It is evident that given this reality in the modern world, individuals must 
supplement their future pension levels by contributing to additional pension systems 
and these systems should be supported by a strong system of governmental 
incentives. The philosophical tendency to think that we all are the same and deserve 
equal decent pensions is absurd and unsustainable; therefore governments’ most 
important activity in strengthening the pension system should to support 
employer/employee pension groups or systems that will ensure that older populations 
will have decent pensions without facing poverty. 

Additional (voluntary) funded system (third level) is designed for those people 
who want and can do more than usual, savings for retirement. The size of pension 
payments in the private pension scheme depend on the size of insurance 
contributions and the period during which such contributions were accumulated, and 
the amount received on them investment income. 

Private pension funds are the largest institutional investors in the stock market. 
In countries such as USA, UK, Netherlands, Canada, Switzerland the amount of 
investment of private pension system has more than half of GDP [6, p. 34]. In 
Ukraine, the total assets of private pension funds are 2381.3 million UAH on 
30.06.2014. If you take the data for 2013, there is 0,145 % of GDP (calculated by [7]) 
and 0,185 % of the total assets of Ukrainian banks (calculated by [7]). 

Pension system cannot be static they must be design to meet employees taste 
and preferences. Deferring current disposable income to increase cash flow in the 
future should be a very important government policy. The new pension system 
should gradually, generation by generation, to replace the old system, which is a 
pyramid scheme and is on the verge of collapse. Pensions should depend only on 
the personal contribution of a person (the amount of insurance premiums and 
insurance experience).  

In the pension world often small changes in policy or small creative practices 
may be the best approach to have stronger and better pensions. To do nothing to 
improve pension rates below poverty rates is irresponsibility on the part of 
government, employees and employers. Thus, the main strategic directions of 
pension system of Ukraine are the following: significant improvement of the solidarity 
pension system and the introduction of the funded pension provision; change the 
main source of taxation in the formation of revenues of the pension Fund property 
and resources, as well as individual costs; ensuring a high level of correlation of the 
size of pension payments made from contributions during employment; matching the 
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ratio of the maximum, minimum, average levels of pension provision and their 
compliance with the relevant performance pay system. 
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Formulation of scientific problem and its significance. Today's marketing 

is a business philosophy and allows modern recreational organizations (RO) to 
anticipate the desires of consumers (tourists) and to meet their needs. The use of 
marketing technologies helps not only in the organization and management of RO, 
but and allows a creative approach in the management process. In Russia at the 
present time the problem of assessing the effectiveness of marketing activities is 
especially important for RO, which has to survive not only in conditions of instability 
of the external environment, due to political and economic factors, but also a serious 
competition and foreign direct RO - competitors.  

In the increasingly competitive market of RS successful RO is determined by 
the efficiency of marketing and marketing techniques, and knowledge of current 
marketing tools and ability to apply them in practice gives a competitive advantage 
RHO, helps to achieve the desired results in the market of recreational services. 

The analysis of this research. In the works of domestic and foreign authors 
on the theme of organization and use of techniques and methods of marketing, the 
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term "marketing technology" involves various methodological schemes aimed at 
structuring and rationalization of marketing activities. However, specific studies on 
the development of content marketing technologies in project-oriented recreational 
organizations, determination of their specificity, the main ways of development and 
implementation are not enough. 

Purpose and objective of article. The purpose of this article is determined in 
the development of adequate approaches to achieving competitive advantage, based 
on the use of advanced marketing technologies, taking into account the specific 
characteristics of the industry recreational services. The objective is to develop a 
theoretical guidance for the application of marketing technologies in the process of 
formation of competitive strategies aimed at expanding the potential of RO with a 
design-oriented approach. 

The presentation of the main material and basis of the study results. The 
task of increasing the competitiveness of domestic producers of RS closely linked 
with the formation of strategic decisions based on marketing techniques. 

Marketing technology is a system of actions and operations, aimed at bringing 
administrative activities of the entity in accordance with the needs and expectations 
of the consumer [1].  

Marketing technology of RO are components of the marketing process, which 
can effectively accommodate and implement RU on the regional market. There are 
advertising campaigns with a purpose to talk about new RS and attraction of more 
potential visitors, and making available to them information about discounts and new 
qualitative characteristics of the RS to make it more competitive. 

A key element is the empowerment of RS such distinctive features that are 
perceived by consumers (tourists) as the best ways to meet existing needs. Not 
many RO, forming the package offers, clearly understand that only the perception of 
tourists is able in the last instance to identify them as "best", "quality", "irreplaceable". 
Even fewer of those who exactly understand what the basis is of any assessment of 
consumer perception [3]. 

Of particular relevance to this issue is also due to the increase in the share of 
RS in the composition of the recreational offerings of RO operating in the regional 
market. The perception of RS due to their impalpability, heterogeneity, one-time 
provision and consumption differs significantly from the perceptions of the physical 
goods. 

In the constant struggle for the consumer (recreant) RO apply various tools 
and techniques to enhance competitiveness. Marketing techniques are one of the 
methods aimed at the development and successful activity of RO. We can identify 
five key technologies of marketing of RO [1]: 

1. Segmentation - dividing the market of RS on the segments with the aim of 
the study of demand (buyers) recreants, their relationship to RS; 
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2. Target (from English "target" - aim - allows you to select from a number of 
consumers (recreants) the target audience for which it is intended or that the 
advertising RS; 

3. Positioning is more advantageous position of RS in the market with relation 
to RS - competitors; 

4. The analysis includes RU market research, demand for different RS, study 
of changes in the pricing policy on the market, consumer attitudes to data of RS and 
others, with the aim of increasing demand for its RS; 

5. Forecasting is an important step in marketing research. It includes the 
assessment of the prospects of development of the market or segment, trends in 
prices and other market conditions in the forecast period, which can be short-, 
medium - and long-term. 

New marketing techniques, new marketing communications and even new 
marketing strategies, they are all united in a unique "marketing mix", with fresh ideas 
and unusual resources. 

In today's rapidly changing world, RO, which in practice apply the methods of 
project management, has a competitive advantage over those RO that operate 
instinctively because this increases their agility and maneuverability.  

Project-oriented approach allows you to create a new corporate culture 
management - project management in RO. Project-oriented approach provides a 
systemic approach to the implementation of the planned actions, whether there are 
recreational and entertainment activities, conclusion on the regional market of new 
RS or development of the region. In any case it requires a clearly defined goal, the 
desired results of the project, timelines, resources, total cost, and the risks 
(environmental impact and interaction of the participants themselves), and the 
creation of a system of planning, monitoring and control of progress, form a team and 
to coordinate the efforts of all performers. The advantages of such a clearly 
structured and purposeful system of creating RS and presenting these services to 
consumers are obvious [3]. 

Abroad project management approach is taught by many educational 
institutions and professional communities, for example AACEI - Association for the 
Advancement of Cost Engineering International with a half-century history. Its 
ideology is shared by General Electric, Intel Corporation and other companies with a 
worldwide reputation. This Association along with its own, in the training uses 
standards PMBOK (Project Management Body of Knowledge), ICB (Interactive Cell 
Broadcast), PMI (Project Management Institute). However, they do not differ from 
each other, as well as their Russian counterparts, one of which NTC. These 
standards are the benchmark for almost all of the schools in our country [2].  

Until recently, in domestic practice with the concept of "project" is usually 
connected with the idea of the set of project-estimate documentation for construction 
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of buildings, structures or technical devices. Professional project management is 
connected with the concept of the project communicates the process of implementing 
a series of interventions for the creation of a new product or service within the 
established budget, time and quality. 

Project approach contributes to the formation of a fundamentally different 
culture of work in General and management of RO in particular. It allows you to 
define "immediate goal", not cancelling previously defined strategic objectives, as a 
tool for the development of specific program goals in RO. 

Project management improves organizational skills of the staff of RA, they 
organize everything around workflows, clearly imagining what resources are needed, 
what is the budget and the time required to achieve results, what are the 
responsibilities of each member of RHO. In short, project management is the future 
of RO, new ROUX and new competitive advantages. The benefits can also be 
attributed, and that reduces the time required to produce jobs for the employees 
begin to understand each other without words, to think in the same categories. For 
example, if it says: you need to build a hierarchical structure of the project, you do 
not need long and tedious to explain the essence of this job. In a project-oriented 
organization clearly defines the duty and responsibility of each member of the project 
team, for a specific period of time, which is painted in the form of a graph or network 
and associated with the overall objective of the project. 

Different categories of project-oriented activities RO will receive the following 
benefits from professional management [1]: 

 
Investors: 
1) Transparency of public and private projects; 
2) Reduction and control of risks; 
3) Expand the range of investors and investment opportunities; 
4) Save the investment of resources by improving the efficiency of use of 

project funds; 
5) Increase return on investment. 
 
Project managers and owners: 
1) Improve competitiveness; 
2) Improve return on invested capital; 
3) Additional income; 
4) Improve manageability. 
 
State: 
1) the validity and clarity of the planning and implementation of projects and 

programs; 
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2) control over expenditure of funds, resources and deadlines; 
3) reduce risks, costs, time and resources; 
4) reduce costs to the budgets of all levels and other 
 
Society: 
1) increase the efficiency of the economy as a whole; 
2) increase investment in the social sector from the budgets of all levels and 

guide RO; 
3) improve the quality and standard of living. 
All tasks and proposals need to be worked out to the level of the project, as 

the project is a card on which you want to move forward to achieve results. You need 
to use the whole complex project management - from project initiation to 
achievement of results and objectives of the project. All of this will be project-oriented 
approach.  

However, manufacturers of RS, mastering marketing techniques in conjunction 
with the project, often do not have a theoretically sound method of preparation and 
decision-making in this specific field, which requires special strategic competence in 
marketing, project management, competition. 

Competitive potential of RO in the application of marketing technologies from 
the point of view of project-oriented approach can be most efficiently realized using 
the principles of strategic marketing and management. 

Creating conditions for the emergence of a "project culture" in RO denotes the 
knowledge of the modern science of project management. The most effective means 
obtaining such knowledge as hiring a professional project managers and consultants 
for the production of project management. If you act in two directions simultaneously, 
the result will surpass expectations. You also need to train the managers of the 
marketing department of RO design technologies and approaches in order to achieve 
mutual understanding in action of project and operational managers. RO, whose 
marketing is a large unit, with a large number of employees and projects, might think 
about organizing project office, which could be involved in the evaluation, selection 
and control of projects, which is very important today. 

Conclusions and prospects for further research. The problem of 
implementing marketing technologies in the management of RO quite acute for many 
RO. Not all RO can afford the organization of the marketing department or hiring 
chartered marketers and project managers, while managers RO do not possess the 
necessary knowledge. However, the application of marketing technologies at this 
stage is an important factor in the development of  RS in project-oriented RO. Further 
investigation RO-oriented project management should be aimed at developing 
teaching skills in the application of marketing technologies, taking into account the 
specifics of the RS. 
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Abstract: This article is devoted to the study of mechanisms to optimize the 

management of state and local finances in a market economy. 
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The influence of performance evaluation on economic 
situation in areas 

 
 
Local self-government’s work is based on solving local problems. The 

following activities deserve separate attention: 
 Monitoring people’s appeals arriving in the counseling office EMP 
 Using anti-corruption strategies, which is vital today; 
 Readiness to take measures in case of emergency (for example, measures 

taken after the February 15 (9;20 am) meteorite impact in Tchelyabinskaya Oblast) 
Statistics of appeals arriving in the counseling office at the EMP Administration 

deserves separate consideration.  
In general, the number of appeals received throughout 2012 has reached 

1510. In the first quarter, 243 appeals arrived; the second – 541; the third – 446; the 
fourth – 280. 

The following issues can be regarded as local issues: 
 
I. Issues that bear significance for a MD include: 
1) formation, approval and implementation of a municipal budget and control 

over such implementation;  
2) introduction, modification and abolition of local taxes and municipal 

charges; 
3) possession, use and disposal of municipal property in municipal districts 
4) provision of electricity and gas supply to communities within a municipal 

districts; 
5) management of local roads outside communities and inside municipal 

districts, as well as exercising other privileges in road use and road management as 
required by the legislation of the Russian Federation;  

6) creating favorable environment to provide transportation services to public 
and organizing public transportation between communities in municipal districts; 

7) exercising appropriate terrorist and extremist prevention activities; 
minimization and/or elimination of consequences of any terrorist activity within MDs; 

8)  emergency prevention and elimination activities in the territory of municipal 
districts; 
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9) using police services to protect public order in the territory of the municipal 
district; 

10) organizing intercommunity environment protection activities; 
11) provision of generally available and free elementary general, basic 

general, senior secondary education covering all basic curricula with the exception of 
any power to fund education process, since it is exercised by state authorities in 
subjects of the Russian Federation; providing supplementary education services for 
children (except providing supplementary education services at regional institutions) 
and generally available free preschool education in the territory of the municipal 
district, as well as organizing leisure activities for children during vacation time.  

12) providing primary healthcare services in territories (except areas included 
by the Government of the Russian Federation in the list of territories where 
population uses health care healthcare facilities sponsored by federal executive body 
providing healthcare services to local population) at outpatient care establishments 
and hospitals, emergency medical services (except aircraft ambulance services), 
prenatal, obstetric and postnatal assistance.   

13) utilization and disposal of household and industrial wastes; 
14) approval of land-use planning schemes in municipal districts, approval of 

land-use planning documentation based on the land-use planning scheme, 
maintaining urban development and support information system to highlight 
construction activities taking place in municipal districts, conservation and withdrawal 
and/or buyback of plots within municipal areas for municipal needs and purposes;  

15) licensing the installation of advertising constructions in municipal or 
canceling such licenses, issuing instructions to remove advertising constructions 
installed without due permits as required by the federal law;  

16) forming and keeping municipal archives, including keeping community 
funds; 

17) maintaining intercommunity burial ground disposal areas  in the territory of 
municipal districts, providing ceremonial services;  

18) providing telecommunication, public catering, commercial and amenity 
services in communities within municipal districts;  

19) providing intercommunity library services and protection of library funds in 
municipal districts; 

20) arrangement of conditions for development of leisure and recreation 
services in communities located within municipal districts;  

21) arrangement of conditions for  development of local folk arts in 
communities within municipal districts; 

22) leveling budget availability for communities within municipal districts at the 
expense of municipal budget;  

23) organization and conducting civil defense, protection of the public and 
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territory against natural and industrial disasters; 
24) organization and conducting of mobilization training for municipal 

enterprises and institutions within municipal districts;  
25) building, development and providing security for health and recreation 

localities in the territory of municipal districts; 
26) implementation of security measures on water objects, protection of life 

and health; 
27) arrangement of conditions for development of agricultural industry, 

expansion of agricultural, raw materials and commodity market, arrangement of 
conditions for development of small and medium enterprises, supporting socially-
oriented non-profit organizations, charitable and voluntary activities;  

28) arrangement of conditions for development of sports, organization and 
holding of official sports events in municipal districts;  

29) organization and arrangement of intercommunity events for children and 
youth;  

30) exercise of water object ownership authorities as stated by the law of the 
Russian Federation, regulation of the use of public water objects for personal and 
daily needs;  

 
II. Local self-government bodies of particular communities within municipal 

districts exercise the right to sign agreements with municipal governments to 
delegate power to based on inter-budgetary transfers from these communities’ 
budgets to municipal budgets in keeping with the Budget Code of the Russian 
Federation. Because local self-governments (EMP) are authorized to solve an 
extremely broad spectrum of issues, local governments’ performance can be 
doubted, but only in a small number of activities, such as: residential matters, 
education (preschool), healthcare, utilities, ecology, natural resource use, labor and 
salary, securing law by governmental bodies.   

The internal municipal management performance implies performance of local 
self-government bodies, which lies in effective generation, acceptance and execution 
aimed at maintaining progress and rational use of personal potential, as well as 
household, small business and self-containment. 

External efficiency is compliance between the goals and the results shown by 
local self-government bodies in providing due public satisfaction levels. 

Local self-governments’ effectiveness and viability implies the necessity of 
establishing municipal democracy and providing ampler ground for public 
independence in solving local issues, supporting citizens’ initiatives and general 
independence. Surely, the main mission of any municipal government is to improve 
the quality of population’s life. 
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Formation of economic-ecological mechanism of 
development of production of fuel and mineral resources 

 
 

Modern type of development fuel and energy complex in the Republic of 
Uzbekistan can be defined as man-made, nature intensive, based on the use of the 
means of production and technologies created without taking into account 
environmental constraints. The need for a comprehensive transformation of an 
existing type of development in sustainable involves the introduction of strict 
environmental limits for any scenario of economic development of the fuel and 
energy complex of the Republic of Uzbekistan. 

The necessity of improving the economic mechanism nature management and 
environmental protection in the production of fuel and mineral resources, involving a 
comprehensive, systematic, ecological-economic approach when developing a 
strategy for the development of complex allocation priority environmental problems, 
their relevance and economic feasibility based on the principles laid down in the law 
"On protection of natural environment", "Law on subsoil", the Program of action for 
the protection of the environment in the Republic of Uzbekistan for 2013-2017 and 
the relevant regulations of the Government. 

Greening economic mechanism of production of fuel and mineral resources 
involves the identification of major ecological and economic problems and the 
formation of environmentally sensitive farming methods. The most acute problems 
are: lack of economic and environmental efficiency the existing mechanism of nature; 
the imperfection of the schemes and the lack of financing of environmental protection 
measures; unreliable, incomplete and inoperative baseline data on the state of 
environment in mining areas; imperfect base of air quality management, water 
hazardous waste, biological resources and other. 

Thus, the primary task for the industry for the extraction of fuel and mineral 
resources of Uzbekistan is to create the most efficient production and economic 
policies, taking into account environmental priorities. The main elements of the 
economic mechanism of nature management in accordance with the Law of the 
Republic of Uzbekistan "On protection of natural environment" are: 

- accounting and socio-economic assessment of natural resources; 
- planning and financing of environmental programs and other measures for 

the protection of the environment; 
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- licensing management; 
- limits use of natural resources and impact on the environment; 
- pay management; 
- environmental funds; 
- environmental insurance; 
- economic incentives for environmental protection. 
The law "On protection of natural environment" has reinforced the principle of 

payment for use of resources. The purpose of the introduction of pay nature is 
rational and complex use of natural resources, improvement of environmental 
protection, the alignment of the socio-economic conditions management with the use 
of natural resources, the formation of special funds financing for the protection and 
reproduction of natural resources [1]. 

Fee for natural resources consists of the following types: 
• fee for the right to use, reproduction and protection of natural resources; 
• fee for the unsustainable use of natural resources. 
Fee for natural resources is charged with enterprises, associations, 

organizations that use natural resources or impact on the environment, regardless of 
forms of ownership. This type of payment is included in the cost of production. 
Fee for the unsustainable use of natural resources is a form of economic 
responsibility for damage caused to the owners of natural resources as a result of 
non-compliance with rules and regulations protection of natural resources and their 
rational use [1]. Fee for natural resources is a tax. 

One of the trends in the development of the economic mechanism of nature 
management is state interference in the activities of the company through taxes. For 
the characteristics of the impact of harmful substances emitted into the environment 
allocated scorecard [2]: 

- economic (payment for environmental pollution; economic assessment of 
natural resources; economic damages, calculated from the impact of objects on the 
environment); 

- technology; 
- sanitary-epidemiological. 
Among the economic indicators, it is necessary to mention the cost of pollution 

to the environment. Payments for environmental pollution - indicator complex, as it 
can be calculated on the basis of economic assessment of natural resources and 
economic damages. 

In the production of fuel and mineral resources mandatory rationing subject to 
emissions of nitrogen dioxide, nitrogen oxides, sulfur dioxide, ash, solid and liquid 
fuels, carbon monoxide [3]. Payments for this pollution are defined within the 
allowable regulatory emissions. 
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The main function of payments for environmental pollution - stimulating. When 
defining this method, the value of payments for pollution of the atmosphere can be 
noted the following disadvantages: 

• there are no regulations requiring the user with large amounts of emissions 
to install devices continuous monitoring of emissions of harmful substances into the 
atmosphere; 

• there are no economic incentives to reduce actual emissions of harmful 
substances into the atmosphere below the established standards; 

• payments for emission of harmful substances into the atmosphere are 
carried out depending on the amount of emissions without taking into account the 
main factors of pollutant dispersion in the atmosphere. 

Payments within the allowable regulatory emissions of pollutants in the 
environment are due to the cost of production. Payments for exceeding them for the 
profits of the enterprise. The amount of payments for environmental pollution is 
included in the financial-economic activity company in accordance with the 
Regulations on the costs of production and realization of products (works and 
services) and on the procedure of forming financial results accounted for in the 
taxation of profits. For example, the amount of payments for environmental pollution 
in the cost structure for the oil industry is very small. According to the calculations [4], 
they constitute a fraction of a percent of the total cost.  

Environmental factor at a similar methodology for its evaluation is not able to 
influence the selection of certain options technical production. Therefore, such 
payments do not fulfill their purpose and do not provide the incentive function. 
Environmental activities in the production of fuel and mineral resources should be 
conducted in the form: "from the elimination of pollution - cleaner production".  

This would require a complex variety of measures: 
• to conduct appropriate reconstruction and modernization enterprises through 

the introduction of energy - saving technologies in order to achieve the level of 
industrial and environmental safety, appropriate indicators of international standards; 

• maximum use of energy resources; 
• organization of modern technology system-level monitoring of the natural 

environment and production facilities; 
• on the development of fundamental ecological research. 
The second considered a measure of economic performance - economic 

damages. Economic damage is expressed in the form of money loss or negative 
effect arising in various spheres of human activity in the degradation of the 
environment due to this activity [3]. The primary function of the assessment of 
economic damages - compensatory. 

Economic damage in the projects is calculated in the section assessing the 
impact on the environment. The advantage of the methodology is the simplicity of the 
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calculation, which can be done with minimal initial information. However, it is obvious 
that such methods do not perform their final function.  

Compensation of damages calculated in a similar way, very rough. Damage to 
natural resources depends not only on the degree of impact, but also on landscape-
ecological conditions and characteristics of the resources themselves. Thus, the 
economic assessment of environmental damage should be based on the indicators 
of the value of the totality of natural resources in the zone of influence of emissions. 
This characteristic is economic valuation of natural resources. Economic sense 
assessment of natural resources in the development of market relations consists in 
determining their usefulness. Real economic assessment of damage to natural 
resources as a result of anthropogenic impacts has become possible only recently, 
after the formation of the major existing methods. The basis of real economic 
assessment of damage can only be a comparison of forecast quality in the presence 
and absence of contamination. Economic evaluation should be based on actual 
physical indicators of natural resources, calculated on the basis of the modeling 
method, borrowed from classical ecology. 

Assessment of the impact on the environment is an activity aimed at 
identifying and predicting values on the environment, health and welfare of the 
people of the various activities and projects, as well as the subsequent interpretation 
of the results [1]. 

Thus, the assessment of impacts on the environment can only be real 
ecological forecasting. It should be noted that currently there are techniques that 
make such predictions. 
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The Enotherapy as an effective financial instrument  
for the wine tourism 

 
 

Introduction: In Bulgaria, archaeological finds in recent years eloquently 
prove that the divine drink has been known since the ancient Thracians. The open-air 
temple of the god of wine Dionysus in the ancient city of Perperikon - the capital of 
the ruler of the mountains, leads the researchers to believe that ancestral wine is 
right here in our country. What is Wine Tourism?   Within the EU, more than 200 
million people of different ages, practice, SPA&Wellnes&Wine tourism [5,], skills for 
aqua relaxation, health prevention and recreation [1, 11], or selects the preferred 
“…clusterized wine destination…”[13]. Over the last decade the SPA&Wellness 
industry enters widely in the everyday life of modern man. Annual revenues of the 
global SPA & Wellness industry make it in business for about 300 billion euros. The 
annual scientific report on global SPA & Wellness Association indicates that in the 
last seven years, revenues of 1.9 trillion were made in Germany. Also, the annual 
turnover of the SPA procedures reached 40 billion euros [11, 13], and for America it 
was almost 60 billion [13], that were generated by "the immaterial aspects of the 
innovations ..." [10, 12]. Widespread, especially among people of working age on 
specialized application SPA & Wellness Centers, methods aqua practices or ancient 
Eastern practices are in search of effective anti-stress influences [2, 5]. Statistics 
show that in the last few years in our country more than 2000 specialized SPA & 
Wellness centers in summer and winter tourist complexes were created, and the 
results of one research for the "Budget Time" shows an increase in employment of 
women in the economy [7, 8]. Unfortunately, only 10% of the specialized staff of SPA 
centers is with higher special education [4, 9]. According to the Council of Ministers 
Decree 162/13.07.1960, Bulgaria is divided into five wine-growing regions. In our 
opinion this is the potential for the development and implementation of Regional 
products with “…objective evaluation of the achievements…” [1, 7 ] and SPA-
Enorituals to become an effective instrument of Bulgarian Wine tourism [3, 12].  

Material and methods: Our working hypothesis is based on the assumption 
that the Enotherapy will allow optimizing the emotional and health factors in the Wine 
tourism and ”…contributes to the tired people to have rest by taking active leisure… 
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[5, 6]”. The aim of this study was to determine the specificity of the enotherapy as an 
effective financial instrument on the Wine tourism. For achieving the stated objective 
the analysis passed through implementation of 5 specific tasks: 

Results and discussion: Our original methodology is based on the 
simultaneous impact on the five senses: smell, sight, hearing, taste, touch. That's 
why we called it "Pentagnostic"  because it is first in Europe to get a code for not only 
a Bulgarian patent, but for an European as well. In this paper detailed analysis 
focused on content and financial performance with enoritualite wine tourism. In this 
respect it is important to consider two problems - the first relates to the content of 
tartaric acid and essential oil of grape seeds, and the second one to the mechanism 
of the effect on the all body of the tourist – Wellness health effect. Current status of 
the wine therapy: We propose some concepts of the best Spas for “Wine 
treatments” since the opening of the world's first official wine SPA in the Bordeaux 
region of France in 1999, SPAs around the world have followed suit. While the true, 
trademarked Vinoth?rapie / notherapy treatments. Wine treatments — considered 
to firm the skin and slow down the aging process due to wine's high antioxidant 
content — are starting to be incorporated into SPA menus around the world. New 
York's luxurious Plaza Hotel is a sleek, elegant home for one of Caudalie's esteemed 
vinotherapie SPAs. Beyond standard spa and salon care, people can find signature 
treatments such as the Crushed Cabernet Scrub-Enotherapy packages in New 
York's luxurious Plaza Hotel. Caudalie offers its Vinoth?rapie Spa in only a handful of 
exclusive locations around the world, so it makes sense that its only North American 
location is in New York City's esteemed Plaza Hotel. In addition to facials, nail care 
services and massages, the SPA offers a number of signature treatments, including 
the Crushed Cabernet Scrub and the Wine Maker's Massage. Also, available is the 
Red Vine Bath, which is a hydro-massage with red vine extracts that is personalized 
for each guest. Caudalie also offers a list of 'rituals' or treatment packages that spa-
goers may choose, each based on their wants and needs.  El Esteco Winery in the 
heart of the Calchaqu? Valley in Argentina (picture 4 and 5), more than 5,500 feet 
above sea level. Treatments employing the grape at the wine spa are plentiful, they 
use Cabernet Sauvignon Barrel Bath; Torront?s Grape Bath; Grape Syrup and Wine 
Wrap; Massage With Grape Pulp; or Gommage (using grape seeds and salt from the 
Andean flats). Cap off your session by heading to the relaxation room to soak in 
panoramic vineyard and mountain views from the warm hydromassage pool. 

The analysis follows the interim summary, that the proposed wine therapies 
act on only one sense - the tactile. Here is the description of the current state of 
the wine tourism in the country. Current status of the wine tourism: To be called a 
travel wine tourism, it is necessary to have a particular focus such as acquaintance 
with the tradition of winemaking. Wine is in the center, and it is the only destination. 
That, in turn, aims to show the richness and uniqueness of the wines in a region and 
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the country as a whole. The groups are accompanied by an oenologist or a 
professional taster. What is happening is not just a series of tastings and full 
experience and knowledge of the region. Sufficient time in every cellar or factory 
where you try different wines. The tasting includes acquaintance with the history of 
the winery , its owners, the region with its climate and soil characteristics, unique 
varieties and technology of the making process. Discussed are the premises where 
the stages of wine production are made. The lecture continues in the tasting room , 
which in many cases is where wines themselves mature. The real part of the table is 
not only bottles, but also bread , cheese and other hors d'oeuvres to accompany the 
wine tasting and more. Finally tasting guests have the opportunity to purchase wine 
directly from the winery. In France and Italy you can enjoy the mountains and in 
parallel, tour wineries with a backpack. Many bike paths and roads lead to wineries 
where you are always a welcome guest. Cruises at sea or rivers are also a place 
where the wine is at the center of travel. The analysis follows the interim summary, 
that the proposed wine tourism act on only three senses - taste, smell and 
hearing. An interim summary of the current state of the services offered on the 
market for wine tourism have partial effects on the human senses. Every man has 5 
different senses: "skin sensitivity (touch), smell, sight, hearing, taste and all of them 
in direct correlation with the body balance or the wellbeing. The application of the 
principles of the “Pentagnostic” [2, 4] means a merger of the two types of services 
into a single wine ritual, automatically becomes the new effective instrument of wine 
tourism in the 21st century. In Bulgaria the word "wine " comes from the Greek word 
F , meaning wine and vine. Grapes are called fruits of plants of the genus Vitis, 
known as Bulgarian vines. Grapes are eaten raw, dried - like raisins in the form of 
various jellies and jams, but much of the world production of grapes (about 70% ) is 
used for making wine. According to the current law in Bulgaria, "Wine is a product 
obtained exclusively from the total or partial alcoholic fermentation of whether or not 
crushed fresh grapes or grape must of fresh grapes." The main purpose of wine is to 
get a drink that combines a range of pleasant and interesting taste and olfactory 
characteristics. Achieving this goal depends directly on the quality of the raw material 
(grapes) and its processing methods (vinification). Tasters have developed a special 
vocabulary for describing the quality of wines. In the characteristics of a wine phrases 
such as "the wine is round" or "in the long aftertaste dominated by tones of dried fruit, 
smoke and leather" can be seen. Analysis of the human senses: Smell is one of the 
five senses - smell. It consists in the ability to identify substances dispersed in the air 
or dissolved in the water by their smell. This perception is obtained due to the 
receptor cells located in the nasal cavity in humans, which are then in the olfactory 
nerves are transferred into the olfactory center in the brain and processed. The 
sense of smell is different and gender. As a rule, some American scientists like Bailey 
E. H. S., Powell L. M. approved that women outnumber men in this respect. In a 
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considerably small part of research is referred to as the male nose better The 
scientific results made by Doty R. L., Kligman A., Leyden J. in 1978 approved the 
communication of gender from human axillary odors and the relationship to perceived 
intensity and hedoncity. Again for women it is retained for longer. The human body is 
an unique chemical laboratory which daily produces miraculous chemical reactions. 
There is no more complex self-regulating and self-balancing system of the human 
body. Taste, smell and hearing are most sensitive between 17-19 hours. This is a 
useful time for SPA & Wellness practices combined with a healthy dinner. Perception 
of taste is the most acute when the food have 24 degrees Celsius. This explaines the 
taste of the red wine, which is optional at ambient temperature for consumption. 
Baking best decomposes alcohol between 18 and 20 h -  late nights dinners are not 
fully absorbed by the body and turn into fat deposits leading to overweight. Moisture 
loss of the human body in the range of 6-8% leads to clouding of consciousness, 
10% one begins to hallucinate and violated his swallowing reflexes and 12% loss 
leads to cardiac arrest. Over one day person produces one liter of saliva and bile 
juices 3 liters. This explains the healing effect of drinking water 30 ml / kg bw per day. 
According to the thesis of the French neuropathologist one crying person activates 
43 muscle and aduring the laughing - only 17. How the enotherapy can become an 
effective instrument of the wine tourism?  This particular type of spa therapy is the 
best partner for the wine tasting. It is an important and effective financial instrument 
because it uses the waste products from the production process of wine - husks, 
seeds and the production of natural oils, balsams, creams, serums, compress 
mixtures and more. The effects through the eno spa rituals transform wine tourism 
into a beautiful fairy tale, and your stay in wineries for tasting combined with the eno 
spa rituals into a memorable sensation fulfilled with pleasure. Grape seed oil is rich in 
Omega 6 and contains vitamin E. With a light texture leaving the skin to feel silky and 
rapidly absorbed. Almost odorless, hypoallergenic, non-greasy and is used in 
cosmetics for its recovery properties. Suitable skin around the eyes, face, added to 
massage oils. Perfect for sensitive skin, especially for teenagers. In table 1 we 
present the harmonization of enorituals with some Specific grapes, which is a small 
attempt to branding the proposed three types of Bulgarian Enorituals. Exemple for 
Specific Bulgarian grapes and harmonized with them enorituals: 

1. MAVRUD-old local variety, which is grown only in Bulgaria since ancient 
times (Variety sugar is from 6,1 to 10,7 g / Nm?. Dm; Acidity (titratable) in percentage 
17 to 23 %; Distributed in Plovdiv and less in Pazardzhik and Stara Zagora; Aroma: 
Typical pleasant fragrance of berries and spices, oak barrel strong, complex flavor); 
Potential of the Enotherapy Ritual content: Deep ruby color accessories used in 
massage oak-contact material, soft, dense and harmonious movements and stroking, 
serums and oils wine-based. 
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2. GAMZA (GMZA) /Kadarka-old local variety, cultivated since ancient times in 
Northern Bulgaria (Variety sugar is from 10 to 13 g / Nm?. Dm; Acidity (titratable) in 
percentage: 19 to 21,8%; Distributed in the North Bulgarian  wine region; Aroma: A 
pleasant fragrance of small red fruit, dominated by raspberry, distinct but soft tannins 
and nice freshness); Potential of the Enotherapy Ritual content: Alive, though not 
very dense ruby color accessories, use the end of September and October combined 
with hydrotherapy. 

3.  WIDE MELNIK grape vine. This is an old local variety, cultivated from time 
immemorial in valuable qualities he developed only in Melnik micro region (Variety 
sugar is from 6,1 to 8,2 g / Nm ?. Dm; Acidity (titratable) in percentage: 20 to 24% ; 
Distributed in Blagoevgrad district around Sandanski, Melnik, Petrich and villages 
Harsovo Marikostinovo Kapatovo, Vinogradi and other; Aroma: Dense cherry color, 
intense aroma, dominated by cherry sufficient density and characteristic spicy 
tartness complex flavor with nuances of interesting nuances of tobacco and leather, 
the taste is preserved freshness and mild tartness). Potential of the Enotherapy 
Ritual content: Deep ruby color accessories used in massage oak-contact material, 
soft, dense and harmonious movements and stroking, serums and oils wine-based. 
In the famous villages for wine tourism in Bulgaria, will be easy to implement the 
scientific concept “Pentagnostic” through the Enotherapy. But making the perfect 
product is the synchronization and harmonization of the wine tourism and the 
enorituals. Conclusions: 1. Each element of the Wine tourism should be constantly 
innovate and look for new products or specific / original Brands to remain 
competitiveness; 2. Should be challenged international collaboration to design and 
develop innovative wine tourism products; 3.The description of our own original 
enorituals  /vino therapy rituals cane optimizes the Wellness competitiveness of the 
Wine tourist in Bulgaria and Europe.  
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Modern approaches to evaluating the competitiveness 
of higher education in international context 

 
 
Formulation of scientific problem and its significance. Under modern 

conditions for transforming the Ukrainian economy to match European standards, 
one of the crucial tasks for the government is transforming the regulatory 
mechanisms of the economic sector to meet the requirements of the European 
Community, and in particular, their legal framework. Under the conditions of 
globalization, higher education is one such strategically important sphere.  As a 
result, today the pressing issues are  increasing  competitiveness in national context, 
as well as prospects outside its bounds, with the intent of building rapport with the 
European space. 

Analysis of researches on this problem. Significant contributions to research 
problems of regarding the competitiveness of higher education were made by such 
scientists as: Verkhoglyadova N. [1] Fashiyev H.[2] Moiseeva I. [3] Tardaskin T.,  
Zubkov I. [4] Moiseeva N., Piskunov N., Costin G. [5] Korchahova L.[6] Fatkhutdinov 
R. [7] and others.  However, questions regarding the weight of factors, which carry 
the most significant influence on the level of competitiveness of higher education 
under the conditions of globalization require more detailed research. 

The purpose and objectives of paper. The purpose of this research is 
analyzing the factors of competitiveness of higher education nowadays and 
determination and quantification the most influential of them, as well as the level of 
competitiveness of higher education in Ukraine in global context. 

Statement basic material and justification of the results of researches.  In 
general, higher education, as the sphere of the economy, is an important priority 
lever for development of any country, because responsible for the quality and 
competitiveness of human resources of the national economy, which are ones of its 
main resources. Nowadays, in conditions of today's information society, the 
intellectual component becomes a key.  At present, the development of science and 
education determines, in particular, the ability to accumulate wealth by country and 
its society.  So competitiveness of higher education  is an indicator of success of 
society.  Now, higher education transmits the achievements of modernity to our 
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future generations because of the result of their work  highly intellectual and human 
resources. 

At the present time, in the conditions of further integration of Ukraine into the 
European space, a new Law of Ukraine «About higher education» was adopted from 
07.01.2014 year [8], which aims not only to increase the competitiveness of domestic 
education, but also to bring the market of granting of educational services to 
international standards, to bring together the granting of educational services 
Ukrainian Universities to the European. 

Before to formulate the concept of competitiveness of higher education: let’s 
conduct research the etymology of the concept of competitiveness.  From the point of 
etymology, the phrase «competitiveness» is derived from the English verb 
«compete», which underlies the words «competitiveness». According to the 
Ukrainian lexicology, treatment combines two words «competition» and «ability», 
which means the ability, the possibility of competition, competition [9]. 

In general, the first time the concept of competitiveness was introduced by 
Michael E. Porter is in his book «Competitive strategy» in which he examines this 
category as a complex of specific competitive advantages object among similar at the 
market.  Accordingly, we can define the following definition: competitiveness of 
higher education – is the ability of higher education to provide to the full needs at the 
educational market among their customers. Considering that the sphere of higher 
education at the national level accumulates the institutions III-IV accreditation, that’s 
why we can confirm about the ability to compete at the boundary of macro 
environment, it should be understood primarily as a contest between them, or, in 
other words, the competitiveness of the universities. 

The concept of competitiveness of the universities is the subject of research, 
as domestic and foreign, causing ambiguity of interpretations of the essence of the 
phenomenon.  

 The comparative analysis of the views of scientists present in Table 1: 
 

Table 1.  
The concept of competitiveness universities in different interpretations by 

different scientists 
 Author Determination 

 
Romanova I. 

[10] 

the property of  universities that determines the fate of the relevant 
market of the educational services, which are appertained to such 
university, and the ability to confront the redistribution of  market in 
favor of other sub-jective 

 
Fatkhutdinov R 

[7] 

«... 1) training of specialists who are able to maintain a competitive 
strug-gle at the internal and external labor market; 
2) the ability to develop competitive innovation in education; 
3) ability to conduct effective policies in all areas of activity 
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Pashchenko M. 

[11] 

as the potential abilities with providing the appropriate level of educatio-
nal services, which satisfy the needs of society in the training of highly 
qualified specialists and the need to design, development and 
implementa-tion of scientific-methodological and scientific-technical-
term products as at the present stage and in the future. 

 
Lazarev  V. 

[12] 

how complex its characteristics a certain time period in the conditions of 
the specific market, which represents the advantage over competitors 
by the  determinative indicators - financial, economic, marketing, 
logistical, human, social and political, as well as the ability of the 
universities to risk-free operation and timely adaptation to the conditions 
of the external envi-ronment, which changes. 

Korchahova L. [6] as its ability to be allocated among the other universities in force of the 
best socio-economic indicators 

Verkhoglyadova  
N. [1] 

is its ability to operate and the formation of educational products and 
assortment the services that correspond the needs of a competitive 
market 

 
Given the large number of scientific works towards identifying factors, which 

influence on the competitiveness of universities we will analyze the  thoughts the  
most renowned experts on such issue (Table 2): 

 
Table 2.  

Analysis of factors, which influence on the competitiveness  
of universities 

Author The list of factors, which influence on the competitiveness  
of universities 

Function
al model 

 
Fatkhutdinov R.  

[7] 

Scientific and educational potential (A1); material and 
technical base (A2); range of educational services (A3); 
cost of training (A4);  form of education (A5); promotion of 
educational servi-ces at the market (A6). 

1, 2, 
3, 4, 
5, 6 

 
Moiseeva N, 
Piskunov N., 

Costin  G. 
[5] 

Overall popularity and reputation (A7); responsiveness to 
the changing demands of consumers (students and 
employers) (A8); innovative potential and its realization 
(A9); prestige of the spe-cialties (A10); advertising policy 
(A6); level of foreign relations (A11); financial security 
(stability) (A12); competitive status (A13). 

 
7, 8, 

9, 10, 
6, 11, 
12, 13

 
Korchahova  L. 

[6] 

Quality of education (A14); price (A4); forms and methods 
of teaching (A5); conditions, location, prestige (A7); 
advertising (A6). 

14, 4, 
5, 7, 

6 
 

Verkhoglyadova 
N. [1] 

Qualification of the teaching staff (A1); the degree of 
develop-ment of the scientific and methodological and 
logistical bases (A2); breadth of coverage of training areas 
(A5); competitive specialists who are trained in the 

 
1, 2, 
5, 14 
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universities (A14). 
 
 

Tardaskin T., 
Zubkov I[4] 

 

Quality of education (A15); the quality of teaching (A1); 
scienti-fic work and extent of  the research activities 
(A9);scientific and pedagogical potential (A1); prestige in 
academic environment (A7); assessment of graduates by 
employers (A16); international activity of universities (A11); 
conformity the education, which give universities to the 
needs and require-ments of the labor market (A14). 

 
15, 1, 
9, 1, 

7, 16, 
11, 14

 
Fashiyev H., 
Garayev I.[2] 

Qualification potential of the educational institution (A1); 
the development of science-in-methodological base (A2); 
availabili-ty material and technical base (A2); quality of 
education (A14); coverage of areas of training specialists 
(A5). 

 
1, 2, 

2, 14, 
5 

 
Moiseeva I [3] 

The quality of education (A15); level of scientific research 
(A9); intracorporate environment (A17); external image 
(A13); mar-keting factor (A4, A6); demand of graduates at 
the labor market (A14). 

15, 9, 
16, 

13, 4, 
6, 17 

 
Then are going over directly to the qualitative analysis with using the 

quantitative calculation of repeatability of factors, which influence on the 
competitiveness of the universities. According to the results of calculations, when 
determining specific weight of work of each author, quantitative value of 1 of 
repetition equals 0,125 of specific weight (Table 3). 

 
Table 3. 

 Analysis of factors, which influence on the competitiveness  
of universities 

Title the factor The frequency 
 of the authors 

Specific weight of 
factor 

1  Scientific and educational potential 5 0,625 
2  Material and technical base 4 0,5 
3  Range of educational services 1 0,125 
4  Cost of training 3 0,375 
5  Form of education 4 0,5 
6  Promotion of educational services at the 

market 
4 

0,5 
7  Overall popularity and reputation 3 0,375 
8  Responsiveness to the changing demands of 

consumers (students and employers) 
1 

0,125 
9  Innovative potential and its realization 3 0,375 
10  Prestige of the specialties 1 0,125 
11  Level of foreign relations 2 0,25 
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12  Financial security (stability) 1 0,125 
13  Competitive status 2 0,25 
14  Competitive specialists who are trained in 

the universities 
4 

0,5 
15  Quality of education 2 0,25 
16  Assessment of graduates by employers 2 0,25 
17  Intracorporate environment 1 0,125 

 
The conducted analysis allows to allocate the most significant factors which 

influence on the competitiveness of universities, among of them the next: scientific 
and educational potential, which has the largest share among the assessments of 
scientists, material and technical base, the available forms of education, promotion of 
educational services at the market, competitiveness of specialists who are trained in 
the universities. The least influential are: the speed of response on the changes of 
inquiries of consumers, range of educational services, prestige of specialties, 
financial security and intracorporate environment. 

Thus, the factors form the level of competitiveness of universities that directly 
effect on demand of such university among the students. In aggregate all universities 
in Ukraine consists the higher education system of Ukraine, and consequently the 
level of competitiveness of higher education in Ukraine can be viewed through 
analysis of demand for its educational services. 

According to the UNESCO Ukraine as a country at the global market of 
educational services, is presented as follows [13]: in the international context, in 
particular mobility rate of students to universities observe that Ukrainian universities 
are popular among the students of such countries as: Turkmenistan (6861 persons), 
China (4341), Russia  (2990), India (2516), Jordan (2108), Turkey (1077), Morocco 
(1022), Syrian Arab Republic (1014), Iran (905), Tunisia (473), Vietnam (352), 
Pakistan (207). While the Ukrainian students go to Russia (12805), Poland (6118), 
Germany (5875) Italy (1780), Czech Republic (1727), France (1524), the United 
States of America  (1487), Hungary (1019), Austria (865), the UK (822), Spain (764), 
Greece (452), Bulgaria (370), Switzerland (309), the Netherlands (287), Norway 
(284), Canada (234), Turkey (232), Romania (226), the Republic of Moldova (157), 
Portugal (155) and others. 

In quantitative calculating, see that today in Ukraine as a whole learns 43,6 
thousand persons of foreign students in the end is only 1, 2% of the total share of 
students studying outside their own country. The number of Ukrainian students going 
abroad is 39, 6 thousand persons, accounting for 1,1% share of the total number of 
mobile students [13]. In addition, using Fig. 1 observe that the number of foreign 
students outnumber Ukrainian students abroad: 
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Figure 1. Ratio of existing foreign students in Ukraine and from Ukraine abroad 
 
 
Thus, looking at the map of countries can reach the next conclusions, that the 

universities of Ukraine are in demand mainly for students in developing countries, 
while Ukrainian students go to more developed countries (countries-member of the 
European Union, the USA and Canada),, that is the competitiveness of Ukrainian 
universities is inadequate in comparison, for example, with European universities. 

At the same time, the leaders of the most popular countries among the all 
mobile students is the United States of America (21,1%), the UK (12,2%), France 
(7,7%), Australia (7,1%), and Germany (5,9%), which in aggregate are equal to 54% 
of the total share of mobile students [13].  If we compare with Ukraine, we see that 
the share of Ukraine in 17,6 times less than in the USA, 10,2 times less than in the 
UK, 6.4 times less than in France, 5,9 times less than in Australia and 4,9 times less 
than in Germany in the total mobile students. Thus, Ukrainian universities is not so 
popular in international context as European or American. 

Conclusions and perspectives for future researches. Consequently the  
competitiveness of the universities as the main producers of educational services is a 
strategic indicator for further accumulation of public goods within the country. 
Therefore, the researches of factors, which  influence on their competitiveness are 
important to increasing the competitiveness of the university. Not looking to the 
numerous diversity of views the research in given direction the most influential factors 
has been singled out with using  the quantitative analysis of frequency repeating in 
scientific works of one or those factors. As it was found the most influential factors 
simultaneously serve the criteria of the methodology of the  determination the 
position of universities by using  ranking system. 

The level of competitiveness of higher education of any country is 
characterized by the demand for  the educational services of its university.  One of 
such indicators of demand within the international education market is the rate of 
student mobility that reflects the advantages of some national higher education 
systems among the others.  As it was found Ukrainian universities, mostly are in 
demand among developing countries, while Ukrainian applicants prefer the 
universities in more developed countries, such as Germany, Italy, France, the USA, 
the UK, Canada, Switzerland and others. 
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As the direction of future researches, we consider more appropriate to 
compare the influence on higher education in general, that is, at the macro level, and 
to conduct a comparative analysis of European countries, to design a matrix of 
opportunities and threats for the system of higher education in Ukraine,  to identify 
the effective ways of overcome the major threats to improve competitiveness higher 
education in Ukraine. 
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Absorbance Based Model for Determination of
Biochemical Oxygen Demand

ABSTRACT

Aims: The paper presents the development of mathematical model for the 
spectrophotometric determination of BOD along with its validation and an 
illustrative example of its application for sewage water treatment plant. 

Place and Duration of Study: The concept of determination of BOD using 
spectrophotometric absorbance and mathematical modeling of absorbance to 
measure BOD was developed at the Department of Chemistry and Department of 
Electrical Engineering J. N. V University, Jodhpur. 

Methodology: The wavelength of 440 nm, selected from the linear zone of 
response spectrum has been used as the base for measuring absorbance. The 
performance of the proposed spectrophotometric method is assessed by repeated 
measurement of DO for standard glucose-glutamic acid (GGA) solution and its 
comparison with DO values obtained by Winkler’s titrimetric method. Mathematical 
models of different orders were developed and analyzed for goodness of fit. A linear 
model was found to be the best in order to obtain the DO values whereas a 
quadratic model found to be suitable for the estimation of BOD. 

Results: The results depict a good correlation in the variation of absorbance 
values with 

DO values obtained from Winkler’s titrimetric method. Application of the 
proposed method for the measurement of biochemical oxygen demand (BOD) in 
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waste water samples acquired from the solid waste treatment plant has been 
included as an illustrative example. 

Conclusion: The quadratic model has been found to be the best model for 
estimating the depletion of DO after incubation in terms of change in absorbance 
from day 1 and day 5 for BOD modelling on the basis of analysis of SSE, RMSE, R-
square and the polynomial coefficient of the model. The major advantage of the 
proposed approach is that the results do not depend on the identification of single 
end point and observer subjectivity. 

Keywords: Spectrophotometric method; absorbance; mathematical modeling; 
BOD; GGA. 

1. INTRODUCTION

Dissolved oxygen is one of the best indicators of the health of water 
ecosystem. Natural water requires 5-6 ppm dissolve oxygen (DO) to support 
diverse ecosystem. Decrease in DO level is usually an indication of an influx of 
certain organic pollutants such as animal waste, algae growth, influx of waste water 
etc., which consume DO in the process of their decomposition by aerobic bacteria. 
The biochemical oxygen demand (BOD) reflects the difference between the physical 
concentration of dissolved oxygen in water (i.e. theoretical concentration if there 
were no living organism) and the actual concentration of dissolved oxygen in water 
over a period of 5 days. The acceptance of the five day BOD is caused by the fact 
that during the first 5 days there is a decomposition of 60-70% of the organic 
substance. Determination of biodegradable organic substance in waste water has 
significant impact on environmental pollution control. Therefore measurement of 
BOD is one way to keep a check on the level of water pollution. The conventional 
method for measuring BOD is the Winkler’s iodometric titration. It is based on the 
fact that the oxygen present in a water sample rapidly oxidizes the dispersed 
divalent manganous hydroxide to its higher valency, which precipitates as a brown 
hydrated oxide, after addition of alkaline iodide. Upon acidification, manganese 
reverts to divalent state and liberates iodine equivalent to the original DO content 
from KI. The liberated iodine is titrated against standard thiosulphate [1,2]. Although 
Winkler’s method is labour consuming and suffers from observers’ subjectivity, its 
unquestionable high accuracy and precision for measurement of oxygen 
concentration in water matrices have established it as the standard for the validation 
of any new methodology and instrumentation. Field testing of water samples for DO 
and BOD determination has necessitated the development of instrumentation based 
methods. Several research groups have proposed spectrophotometric technique [3-
9] as an improvement of end point detection in Winkler method, where sample 
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handling is minimized, making the analysis easier for an unskilled person. Despite 
several advantages, the spectrophotometric methods received limited favor of 
researches, due to the inconsistency of measuring wavelength and the absence of 
justification for the selected value of wavelength [9]. Yang et al. [10] have reported 
simultaneous determination of chemical oxygen demand (COD) and BOD in waste 
water by Near-IR Spectrometry. Use of eukaryote Saccharomyces cerevisiae [11]
and a yeast species [12] has been reported for absorbance based BOD 
determination. Fluorescence based methods [13,14] have also been reported for DO 
and BOD determination. Sharma et al. [15] have reviewed the modeling methods for 
BOD measurement and have developed a spectrophotometric absorbance based 
linear model for determination of instant DO. The present paper reports the 
optimization of the spectrophotometric conditions and the development of suitable 
absorbance based mathematical model to estimate BOD in water samples. 

2. EXPERIMENTALS 

2.1 Instrumentation

UV-Vis Spectrophotometer (model DR 5000, HACH, USA) and BOD 
Incubator (model PSI, Pooja Scientifics, New Delhi was used in present study. Glass 
cuvette (20 ml) from HACH, USA providing a path length of 2.54 cm was used 
for present study. MATlAB® 7.0.0 (Release 2010a) software supplied by M/s 
Mathworks Inc. was used for the mathematical modeling. 

2.2 Reagents

All chemicals and reagents used were of A.R. grade from E. Merck, India. 
Double distilled water (DDW) was used throughout the experiment and the following 
reagents as per standard practice [1] were used in present study. 

R1: Manganese sulphate solution (40 g MnSO4.2H2O/ 100 ml DDW). 
R2: Alkaline iodide azide Regent (70 g KOH+15 g KI/ 100 ml DDW; 1 g NaN3

dissolved in minimum amount of water was added to alkaline iodide 
solution before making up). 

R3: Standard sodium thiosulphate (0.025N) was prepared by diluting 0.1 N 
stock solution (14.41 g Na2S2O3.5H2O+0.2 g solid NaOH / 500 ml 
DDW). The solution was standardized with standard potassium dichro-
mate solution using starch as indicator (paste of soluble starch powder, 
2 g/100 ml boiling water). Conc. H2SO4 was used for acidification. 

R4: Dilution Water: 1 ml of each; phosphate buffer of pH 7.2 (4.25 g KH2PO4,
10.5875g K2HPO4, 16.75 g Na2HPO4.7H2O and 0.85 g NH4Cl /500 ml),



Th e 4th International Academic Congress “Science and Education in the Modern World” 

776

magnesium sulphate (11.25 g MgSO4.7H2O / 500 ml), calcium chloride 
(13.75 g anhydrous CaCl2 / 500 ml)and ferric chloride (0.125 g 
FeCl3.6H2O / 500 ml), mix thoroughly and dilute to 1 l with distilled water 
Dilution water is prepared freshly and was shaken igorously for 5 minutes 
(to aerate the dilution water). The temperature of dilution water was 
brought to 202C before use. 

R5: 150 ppm Glucose-glutamic acid (GGA) solution (75 mg glucose + 75 mg 
glutamic acid / 500 ml DDW) was prepared freshly immediately before 
use. Standard 150 ppm GGA is considered as 100% for BOD calculations. 

2.3 Sample Preparation and Methodology

The 5 day BOD test was conducted using standard GGA as well as sewage 
samples collected from solid waste treatment plant (STP) Salawas, Jodhpur at 
different stages. 

Different concentrations of GGA in the range 0.5% (0.75 ppm) to 5% (7.5 
ppm) were prepared by adding appropriate volume of standard GGA (R5) to dilution 
water (R4). Sewage samples were also diluted with dilution water (R4). All test 
samples (GGA/sewage water) were prepared in a 300 ml glass stoppered BOD 
bottles maintaining the water seal. Two sets of bottles were prepared for every 
dilution for estimating DO1 (i.e. day 1) and DO5 (i.e. day 5). For DO1, to the first set 
of sample bottles, 2 ml of R1 was added with the help of pipette followed by 2 ml of 
R2 in such a way that the tip of pipette remains dipped below the liquid surface while 
adding the reagents. The bottle was stoppered immediately; the extra overflowed 
solution was drained. The solution is mixed well by inverting the bottle 3-4 times. A 
brown colour precipitate was formed. The solution was allowed to stand for 5 
minutes to complete the reaction followed by impinging 2 ml of conc. H2SO4 and 
mixing after replacing the stopper till the precipitate dissolved in the solution. An 
intense yellow coloured solution was obtained. The second sets of sample bottles 
were incubated at (20±1)2C for 5 days and were used for determination of DO5

following the same procedure described above. An average of triplicate analysis 
was considered for all experiments. 

2.4 Calibration of Spectrophotometric Method for Do Determination

For spectrophotometric measurements, Winkler's reagent (2 ml each of R1

and R2, followed by 2 ml of conc. H2SO4 was introduced in 300 ml sample solution 
(standard GGA solution/ sewage water). Resulting yellow coloured solution was 
siphoned directly into glass cuvettes and absorbance was measured immediately. 
Absorption spectrum of different sewage water samples and standard GGA solution 
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was recorded in the wavelength range 350 to 500 nm to select the optimum 
wavelength for further studies. Simultaneously 200 ml of reaction mixture was titrated 
against reagent R3 following the Winkler's DO determination method for comparing 
the proposed method where the titrant reading is the value of DO in mg/l (since, 1 
ml 0.025 N sodium thiosulphate = 0.2 mg of O2). The BOD is calculated by 
substituting the DO values in the Eq. (1). 

BOD = [(D1- D5)-(B1 – B5)*100]/ c           (1) 

Where  D1 = DO values of sample immediately after preparation, mg/l 
D5 = DO values of day 5 after incubation, mg/l
B1 = DO of blank solution before incubation, mg/l
B5 = DO of blank solution on day 5 after incubation, mg/l
c  = % of sample / GGA concentration 

2.5 Modelling of Data

Data analysis to correlate the absorbance with DO as determined by 
Winkler's method, was done by using the data modelling functions available in the 
data visualization software MATlAB® 7.0.0 (R2010a). This software provides a curve 
fitting toolbox [16a] which is an interactive environment to draw curves to fit the 
sample data. The function cftool opens curve fitting toolbox with predictor data (x 
data) and the response data (y data). Polynomial curve fitting of different order 
equations were done and analysed for day 1, day 5 and difference of absorbance on 
day1 and day 5. The acceptability of the fitted resultant curve was determined by 
calculating goodness of fit (Gof) structure [16b]. Gof structure has fields namely: 
sum of square of residualsdue to errors (SSE), R-square, the coefficient of multiple 
determination and root mean square (RMSE). These statistical parameters are 
calculated respectively by using the following equations:  

Where, w is the weight associated with the ith  difference value, yi is the 
measured value, ‘y i is the fitted value and -y represents the mean value.
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SSE closer to O indicates that the model has a smaller random error 
component, and that the fit will be more useful for prediction. R-square can take on 
any value between O and 1, with a value closer to 1 indicating that a greater 
proportion of variance is accounted for by the model. RMSE and MSE values closer 
to O indicate a fit that is more useful for prediction. A curve with low RMSE value is 
chosen as the best fitting curve. 

The MATLAB function used for fitting of polynomials is polyfit (x,y,n) [16c] 
and that for its evaluation at the selected test points is polyval [p,x,s] [16d]. These 
functions can be invoked as: 

[p,s] = polyfit (x,y,n) and [y',delta] =  polyval [p,x,s]  

Where,  n= degree of polynomial 
p= n+1 polynomial coefficients
S= structure for estimating errors x= predictor data 
y= response data 
y'= value of polynomial p evaluated at x 
Delta = estimate of standard deviation of error in predicting x by p(x). 

The function polyfit fits the data in a least square sense as shown in equation 
(5). 

             (5) 

 The polyfit function also returns a structure S which is used with polyval 
function to predict error estimates. The polyval (p, x) returns the value of the 
polynomial of degree n evaluated at x. The coefficients in p are least square 
estimates as computed by polyfit. The error in the input data is considered to be 
independent normal and has constant variance. 

The matrix R of Pearson correlation coefficients, C(i,j) is calculated by 
invoking the function corrcoef (x) on the predictor data as given by equation (6). 

           (6) 

Since the rows represent the predictor data and the column represent 
response data, the diagonal elements are equal to 1 for good correlation.
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3. RESULTS AND DISCUSSION

3.1 Selection of Optimal Wavelength for Spectrophotometric Absorbance

For selection of optimal wavelength, spectrophotometric analysis of standard 
GGA solution was carried out in the wavelength range 350 nm to 500 nm after 
incorporating the suitable reagents (section 2.3). Absorption spectrum shows maxima 
around 380 nm±20 nm. The  wavelength  of  maximum  absorbance,  380  nm,  was  
successfully  used  for instant  DO determination [15],  but  was not  suitable  for  
BOD  determination. This  necessitated the  exploration of the linear behavior range 
beyond the maxima of the spectrum, which lies between 410 nm and 470 nm for 
different concentrations of standard GGA solutions. (Fig. 1) shows absorption 
spectrum and linear range of 2% of 150 ppm standard GGA solution. The intense 
absorption of ultra violet and visible light result from the iodine in solution, which is 
partly free and partly combined with the residual iodide as triiodide complex, having 
different spectral sensitivities. However, the molar absorptivity of the molecular iodine 
and triiodide ion are similar at 450-460 nm [6,9]. In line with these reported findings, 
the wavelength for the present study was selected to be 440 nm to conform to the 
linearity standards for instrument design [17]. 

Fig. 1. UV- VIS absorption spectra of GGA solution

3.2 Calibration with GGA

(Table 1) shows the comparative data for DO as determined by Winkler's 
method (D) and absorbance (A) at different concentrations of GGA on day 1 (D1

IA1), i.e. immediately after sample preparation and day 5 (D5 IA5) i.e. after 
incubation period. A similar trend was observed  in  absorbance  values  and  
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Winkler's  DO  values  at  different  concentration (Figs. 2a, b), indicating the 
possibility of correlating the absorbance values with that of the Winkler's DO values. 
It is notable that the DO values and absorbance values for different GGA samples 
do not change significantly on the first day since concentration range is small to 
effect significant change DO values at initial stage. However, after incubation for five 
days, a significant decrease of absorption values and depletion in Winkler's DO was 
observed with increase of GGA concentration. The calculation of BOD requires the 
difference of initial DO values (DO1) and DO values after incubation period (DO5),
necessitating the modelling of absorbance  [(A1- A5)-(81-85)]  in  terms  of  Winkler's  
DO  =[(D1- D5)-(81-85)]  after  blank correction as described in the next section. 

Fig. 2. Variation of absorbance at 440 nm and Winkler's DO values  
on day 1(a) and day 5 (b)

Table 1.  
Winkler's DO and absorbance at 440 nm for different dilutions for 

different dilutions of std. GGA solution
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3.3 Modelling of Data

Tables 2, 3 reveal the analyses of the goodness of fit parameters for 
different order models for DO and absorbance data for day 1 and day 5 
respectively along with the polynomial coefficients Pi.

It can be seen from Table that for day 1, the best polynomial fitting 
parameters (least RMSE with reasonable R-square) are obtained for the linear 
model equation that correlates the absorbance and DO. The final model equation 
for DO1 is hence obtained, as given in equation (7).

Table 2.  
GoF parameters for DO and absorbance data for day 1

Model SSE A-square AMSE Polynomial coefficients
P3                           P4                        PS    P1 P2

Linear 0.790 0.032 0.296 -0.4779 8.956
Quadratic 0.749 0.082 0.306 6.431 -23.89 30.19
Cubic 0.747 0.085 0.327 -15.14 89.02 -173.8 120.7 
4th degree 0.685 0.161 0.338 -1532 1.11x10-4 -3.02x10-4 3.64x10-4       -1.64x10-4

Table 3. GoF parameters for DO and absorbance data for day S

Model              SSE             A-square     AMSE                           Polynomial coefficients
                        P1                      P2                     P3                        P4                     PS

Linear 2.934 0.957 0.571 3.99 -0.57 
Quadratic 0.403 0.994 0.224 1.50 0.97 0.39
Cubic 0.402 0.994 0.240 0.03 1.41 1.04 0.38 
4th degree 0.386 0.994 0.254 -0.42 1.70 -0.67 1.86 0.33

 D01 = -0.48x + 8.9                         (7)

The polynomial fitting parameters for day 5 indicate that the quadratic model 
best correlates the absorbance and DO on the basis of least RMSE with reasonable 
R-square. Finally, the model equation of DO5 is hence obtained, as shown in 
equation (8). 

D0S = 1.5x
2

+ 0.97x + 0.39                    (8)

The practical application of the developed model was carried out for the 
estimation of BOD where depletion of DO, over incubation period of five days (DO1-
DO5) is used. Hence, modelling was applied to difference of DO (DO1- DO5) versus 
change of absorbance values for incubation period (Abs1 - Abs5). 

Results included in (Table 4) shows progressive decrease in RMSE and SSE 
values as the model order increases and R-square value is very close to unity for all 
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the higher order models. The model best fitted for depletion of DO over the period of 
5 days is quadratic equation, as shown in (Fig. 3) and expressed as equation (9). 

Table 4. GoF parameters for DO1-DOSvs AB1 - ABS

Model                  SSE                A-square          AMSE                          Polynomial Coefficients
                        P1                        P2                        P3                        P4

Linear 0.489 0.995 0.233 5.34 0.43 
Quadratic 0.125 0.999 0.125 -0.73 6.53 0.15 
Cubic 0.075 0.999 0.103 0.64 -2.32 7.54 0.05 
4th degree 0.056 0.999 0.097 0.91 -2.41 0.89 6.43 

DO1 - DO5= -0.73x
2

+ 6.53x + 0.15                       (9)

The linear model can also be used to calculate the BOD, whenever 
computational burden is a prime concern. It can be seen that the RMSE for this 
model is acceptably small and R- square is also quite close to unity.

Fig. 3. Modelling for depletion in DO with respect to change  
in absorbance at 440 nm 

The BOD values as obtained by spectroscopic method proposed in present 
study and Winkler's classical method are included in (Table 5) for comparison. It can 
be seen that the BOD determined from the spectroscopic method agrees well with 
the corresponding values of Winkler's method. Further it can be noted that Winkler's 
method is suitable for BOD determination when the minimum DO depletion during 
incubation period is 2.0 mg/L and the residual DO is 1.0 mg/L due to the visual 
detection of end point where as the proposed method may prove to be better option 
in such cases. 
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Table 5. Comparison of BOD of GGA solution  
values obtained from proposed spectroscopic  

method and Winkler's method 

Concentration of GGA BOD (ppm)

ppm % dilution of stock Winkler's method Proposed spectroscopic
method

0.75 0.5 180.00 191.52 

1.05 1.0 180.00 184.37

2.50 1.5 193.33 181.62

3.00 2.0 195.00 182.66

3.75 2.5 192.00 180.93

4.50 3.0 186.67 178.17

5.25 3.5 182.86 178.04

6.00 4.0 177.50 180.47

6.75 4.5 - 185.44

7.50 5.0 - 187.08

3.4 Application of Proposed Spectroscopic Method for Determination of 
BOD in Waste Water Samples

In order to check the validity of the proposed optical method and modelling for 
estimating BOD, wastewater sample from Solid-waste Treatment Plant, Salawas, 
Jodhpur were analyzed at different stages of treatment plant viz. inlet chamber, 
primary clarifier tank, and the outlet chambers and compared with Winkler's method. 
The BOD values as obtained by Winkler's method and the proposed absorbance 
based model for experimental data obtained from waste water samples of inlet 
chamber, primary clarifying tank and outlet chamber respectively are included in 
(Table 6). 

Fig.  4  shows  the  BOD  values  as  obtained  by  Winkler's  method  and  
the  proposed absorbance based method in inlet chamber, primary clarifying tank 
and outlet chamber respectively for the experimental data of (Table 6). 
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Fig. 4. BOD values of waste water samples  
from different stages of treatment plant 

Table 6.  
BOD of different dilution of waste water samples

% Conc Winkler's method   Proposed method
D1 D5 D1-

D5
BOD A1 A5 A1- A5 DO1' -

DO5'
BOD

Inle
t

chamber         
0 9 8.9 0.1 2.154 1.961 0.193
1 8.7 7 1.6 160.0 1.921 1.701 0.203 1.51 151.00
 8.7 5.5 3.1 155.0 1.859 1.332 0.510 3.16 157.77
3 8.1 3.2 4.8 160.0 1.695 0.848 0.830 4.93 164.40
4 7.9 1.5 6.3 157.5 1.640 0.532 1.091 6.27 156.76
5 7.7 0 7.6 152.0 1.400 0.002 1.381 7.64 152.81
Primary clarifying tank
0 8.7 8.6 0.1 1.971 1.959 0.012
4 8.6 6.8 1.7 42.5 1.673 1.400 0.261 1.67 41.74
5 8.1 5.7 2.3 46.0 1.539 1.154 0.373 2.35 46.98
 7.8 4.5 3.2 53.3 1.484 0.875 0.597 3.65 60.89
7 7.5 4.1 3.3 47.1 1.376 0.723 0.641 3.90 55.73
8 7.2 3.3 3.8 47.5 1.268 0.527 0.729 4.39 54.84
Outlet chamber
0 8.1 8 0.1 1.648 1.637 0.011
11 8 5.9 2.0 18.2 1.627 1.309 0.307 1.95 17.74
12 7.9 5.5 2.3 19.2 1.639 1.287 0.341 2.16 17.97
3 8.1 5.6 2.4 18.5 1.657 1.196 0.450 2.81 21.58
14 7.8 4.9 2.8 20.0 1.595 1.091 0.493 3.06 21.83
15 7.7 4.5 3.1 20.7 1.420 0.927 0.482 2.99 19.95
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4. CONCLUSION

The spectrophotometric absorbance based mathematical model for 
determination of BOD proposed in this paper, has been developed and verified with 
the help of field experiments. The wavelength of 440 nm, selected from the linear 
zone of response curve was used as the base for measuring absorbance. The DO 
values were determined from the absorbance values measured at this wavelength 
for different concentrations of GGA and a linear model was fitted. The output of the 
model was compared with the DO values obtained by the Winkler's method for 
performance assessment. A similar in trend is observed in DO values and 
absorbance value is the basis for developing the mathematical model. The 
approach considered the depletion of DO after incubation in terms of change in 
absorbance from day 1 and day 5. The quadratic model has been found to be the 
best model for the difference modelling on the basis of analysis of SSE, RMSE, R-
square and the polynomial coefficient of the model. However, the linear model may 
also be used for simplicity and ease of implementation in  practical applications, as  
the difference between the  goodness of  fit parameters between the linear and 
the quadratic models is within acceptable limits.The major advantage of the 
proposed approach is that the experimental error in this measurement is lesser as 
compared to the Winkler method as the results do not depend on the identification of 
single end point and observer subjectivity. This has opened the frontiers for the 
development a simple optical methods and models for determination of BOD which 
has the merits of Winkler's method at the same time circumvents the human 
subjectivity of end point reliability. Finally, an illustrative example has been presented 
to depict the process of determination of BOD from the measurement of DO for 
variety of wastewater samples. The model exhibited reasonably good performance. 

Presently, research is in progress to implement the proposed modelling 
approach for designing an optometric device [17] to measure the instant dissolved 
oxygen of a sample in terms of absorbance of given sample and subsequently to 
estimate the BOD. 
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Modeling of a High Performance Grid
Connected Photovoltaic System

1. INTRODUCTION

Solar energy provides the opportunity to develop electric energy from clean, 
endless, and green energies [1,2]. A PV cell is a basic unit that generates voltage in 
the range of 0.5 to 0.8 volts depending on cell technology being used [3,4]. Therefore 
the solar cells are connected in series and parallel in order to create a solar module 
depending on the capacity demands [5]. Regardless of the intermittency of sunlight, 
solar energy is widely available and completely free of  cost [6-8]. The efficiency of  
the PV cells is  quite dependent to the environmental and operational conditions. The 
output power of the PV systems affected by solar radiation, ambient temperature, 
and sand (dust, clouds, shading, etc.) [9,10]. The cell conversion ranges from 12% 
up to a maximum of 29% for very expensive units [11,12]. So to extract the maximum 
possible power from a PV system, tracking the single maximum power operating 
point is very important to raise the efficient operation of the PV system, and so, 
MPPT is one of the most important issues in PV system [13,14]. MPPT methods are 
various and they differ in terms of complexity, speed of response, and cost 
[15,16,17,18,19]. A popular method of perturb and observe (P&Q) based on a boost 
converter as MPPT device is considered in this paper. 

In the last few years, the demand for electrical power in Jordan has increased 
significantly due to developments in the industrial sector and people's standard of 
living conditions. Solar energy can cover these conditions in the future, and achieve 
great results due to the location of the Kingdome and the large desert areas. The 
demand for solar energy, globally, has increased by 20% to 25% over the past 20 
years [20]. The electrical system powered by solar arrays requires special design 
considerations due to the varying nature of the solar power generated resulting from 
unpredictable and sudden changes in weather conditions, which change the solar 
radiation level as well as the cell operating temperature. A PV array is interfaced with 
DC/DC converter to obtain the desired DC voltage by utilizing Maximum Power Point 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

789

Tracking (MPPT) technique to extract the maximum power, which is converted to 
alternating current (AC) by an inverter. 

The nonlinear output PV characteristics, Power-Voltage (P-V) and Current-
Voltage (I-V), are affected by the solar radiation and the temperature. The PV system 
should always operate so as to extract the maximum power under the variations of 
solar radiation, while the environment temperature supposed to be maintained at 
nominal value (250C), therefore the PV current only depends on solar radiation. The 
time, required, to reach MPP under variable conditions has to be analysed to 
evaluate the performance of the PV system [21,22]. 

2. PHOTOVOLTAIC SYSTEM MODELLING

2.1 PV Cell Model

A mathematical description of  current -  voltage  terminal characteristics for
PV  cells  is available in the literature. The single exponential equation (1) which 
models a PV cell is derived from the physics of the PN junction and is generally 
accepted as reflecting the characteristic behavior of the cell [7]. 

Where:
Iph:  Represents the current generated by the photons (it will be constant if 

the radiation and the temperature are constants too). The photon 
generated current will flow out of the cell as a short-circuit current (lsc). 

Is:  Is the panel dark saturation current, in A, which depends strongly on 
temperature

q:  Is the electron charge (1.602x10 -19 C), 
V:  Is the voltage across the diode (V), 
K:  Is the Boltzmann's constant (1.381x10 -23 J/K),
T:  Is the working temperature of the cell, in Kelvin. 
N:  Ideality factor of the diode 
Rs:  Is the series resistance in ohm, which models the ohmic losses. 
Rsh: Is the shunt resistance, in ohm, which represents the current leakage. 

From the equations, an equivalent circuit can be easily determined, and this 
aids in the development of the simulation model. This equivalent circuit model is 
shown in Fig. 1. It includes a current source, a diode, a series resistance and a shunt 
resistance.
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Fig. 1. PV cell equivalent circuit 

2.2 The Influence of Solar Irradiation Variation

Based on the above equation, the subsystem of Fig. 1 is obtained. The above 
model includes two subsystems: one that calculates the PV cell photocurrent which 
depends on the radiation and the temperature [23]. 

Where Ki =0.0017 A/C0 is the cell's short circuit current temperature 
coefficient and G is the solar radiation (W/m2). 

2.3 The Influence of Cell Temperature Variation

Like all other semiconductor devices, solar cells are sensitive to temperature, 
Increase in temperature, reduce the band gap of a semiconductor, thereby effecting 
most of the semiconductor material parameters. In a solar cell, the parameter most 
affected by an increase in temperature is the open-circuit voltage. Panel 
temperatures in the summer in warm climates can easily reach 50C0 resulting in a 
12% reduction in output compared to the rated output at 25C0. To calculate the exact 
percentage of losses due to the difference of temperature in Jordan, For the PV 
module selected in section below (Kyroce KD235XL) the temperature confection for 
voltage is (-1.33x10-1  V/C0) and for current is (5.13x10-3  A/C0).

The Jordan ambient temperature is about 45C0 so it's greater than the STC 
(standard test conditions) value by 20C0. By calculating the value of the reduction in 
voltage and current the expected effect of temperature is about 1% of losses in 
power. The diode reverse saturation current varies as a cubic function of the 
temperature and it can be expressed as [23]: 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

791

Where
(Is) is the panel dark saturation current, in A; 
Tnom   is the nominal temperature, equals to 300K; 
Eg  is the band gap energy of the semiconductor; 
Vt  is the thermal voltage. 
When there is no connection to the PV cell (open circuit), the photon 

generated current is shunted internally by the intrinsic p-n junction diode, this gives 
the open circuit voltage (Voe).

In general, for a given solar radiation, when the cell temperature increases, the 
open circuit voltage Voe, drops slightly, while the short circuit current increases. Figs. 
2 and 3 show temperature effect. 

2.4 The Influence of Dust and Sands

Dust, Sands, clouds, and snow decrease solar panel efficiency. For our reign 
in Jordan as Mediterranean climate high altitudes require high tilt in a PV system. A 
lower fixed tilt angle is recommended to optimize year-round solar. Gain dust 
generally tends to fall off with the increase in the tilt angle. The reign of Jordan is 
almost clear and not dusty or windy so the effect of the dust and soil can be reduced 
when using a fixed (manual change) title angel is about 3-4%. 

Fig. 2. The I-V characteristic for 25° and 50 C°
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Fig. 3. The P-V characteristic for 25° and 50 C° 

2.5 Boost Converter with MPPT Controller and the Voltage Sourced 
Converter

A DC-DC power, converter boosts the DC power from one voltage level to 
another higher or lower to the input voltage, has to be added at the output of the 
photovoltaic array to achieve the optimum voltage and to implement the Maximum 
Power Point Tracking (MPPT). 

Where Vin is the input voltage (output voltage of PV array), Vo is the output 
voltage and D is the duty ratio of controllable switch. With the boost topologies the 
output voltage could be higher than input voltage. And can vary from O to1, although 
there is no practical value of D equal to 1 due to voltage limitation issues Fig. 4. Is 
the configuration of the boost circuit and its control system [1O]. In the detailed 
model, the DC-DC converter boosts DC voltage from 273.5 V to 5OOV. Basically, the 
module current is perturbed by a small increment, and the resulting change in the 
power is observed. A simple updating algorithm is given as follows: The terminal 
voltage V and current I of PV arrays am first measured and PV  power P is therefore 
obtained from the product of V and I If the maximum power point  Pm is the 
demarcation point, when V (k) >V (k-1), if P (k)-P (k-1)>O, then the solar cell work in 
the left section of the curve. To make the operating point close to the maximum  
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power Pm point, need to continue to increase the output voltage V; In contrast, V (k) 
>V (k-1), if P (k) -P (k-1) 

<O, then the solar cell work in the right part of the curve, in order to make the 
operating point near the point of maximum power Pm, require to reduce the output 
voltage V. With this control algorithm, the operating point of PV arrays can move 
toward the maximum power point corresponding to different temperature and 
irradiance. In order to suit the frequency and voltage level requirement of the load, a 
suitable switching power inverter is used. PV array is connected to the AC grid via a 
common DC/AC inverter. The inverter is used in current control method with PWM 
switching mechanism to make the inductance current track the sinusoidal reference 
current command closely and obtain a low THD injected current. The direct current 
(DC) link capacitor maintains the solar PV array voltage at a certain level for the 
voltage source inverter. The single phase inverter with the output filter converts the 
DC input voltage into AC sinusoidal voltage by means of appropriate switch signals 
and then the filter output pass through an isolation step up transformer to set up the 
filter output voltage required by the electric utility grid and load [24]. 

Fig. 4. Boost converter with MPPT controller

3. RESULTS AND DISCUSSION

Fig. 5 shows the system model configuration that will be used to generate 
electrical energy using PV array, then feed it to a building in Amman (load) as a case 
study. And the extra power to the grid. The system is composed of two main buses: a 
DC bus and an AC bus. The PV panels are connected to the DC bus. This power is 
then converted to AC bus to which the electrical load and the grid will be connected. 
The annual global solar radiation in 

Amman-Jordan is about 5.47 kWh/m2/day. Suppose that the electrical load of 
the research building is 40 kWh/day. Due to the losses of the system the Electrical 
load will be El = 1.15 * 40 = 46 kwh/day. The average number of the sunshine of 
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hours in Jordan for the year is set to 9.5 hours per day If the selected PV module is 
KYOCERA KD235GX solar panel with 235Wp peak power. The parameters of the 
PV module used in our study are tabulated in Table 1 and its approximated I-V and 
P-V characteristics are depicted in Figs. 2 and 3 respectively [15]. PV array size = 
Electric. Load / sunshine hours 46 / 9.5 =4. 85 kW.Due to the inverter losses PV 
array size becomes: PV array size = 1.045 * 4.85 = 5.07 KW. The number of PV 
modules = PV array sizing / peak power of module = 5.07/ 0.235 = 22. If the selected 
Grid Tie Solar Inverter is GT5.0SP with the specifications in Table 2 Inverter power= 
4850 * 0.95 = 4651.15 W. So the number of PV in series = 600/36.9 = 16 modules 
Number of PV modules in parallel = 22/16 = 2 modules. So the final number of PV 
panels = 2*16 = 32 modules. The maximum current = (number of PV in parallel) * Isc 
= (2) * 8. 55 = (17.1) A. So number of PV in parallel = 22/8.55 = 2 modules Number 
of PV modules in parallel = 22/2 = 11modules. So the final number of PV panels = 
2*11 = 22 modules, and the maximum voltage = number of PV in series * Isc = 
11*36.9 = 405V. 

The I-V and P-V characteristics for the array and for each module are shown 
in Figs. 6 and 7, respectively. The duty cycle of the boost is set to 0.5.

Fig. 5. System model configuration 

Table 1.
The PV module data 

Power peak                                                                     235watt 
Maximum power voltage Vmpp                 29.8V  
Maximum power current Impp                                           7.89A  
Open circuit voltage Voe                                                            36.9V  
Short circuit current Ise                                                                          8.55A 
Max system voltage                                                              600V 
Temperature voltage coefficient                                               -1.33*10-1  V/C0 
Temperature current coefficient                                                                 5.13*10-3  V/C0 
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Table 2.
The specification of selected inverter

AC power                                                                                                      5000 
AC voltage                                                                                                     240V  
AC current                                                                                                       21A  
Frequency                                                                                                      50Hz  
Maximum DC voltage Vmax                                                                   600V  
Maximum DC current lmax                                                                         22A  
Maximum efficiency                                                                                    95% 

3.1 The Effect of Irradiation

3.1.1 Irradiation varying in a ramp up/down form

At t=0sec the radiation is set to 1000w/m2  then at t=0.7 Sec it decreases with 
a rate of 1500w/m2/Sec for 0.5sec then at t=1.5sec it increases with a rate of 
1500w/m2/search for o.5sec. As it is shown in Figs. 8 and 9. shows the variation of 
the PV DC voltage, PV DC current, and the diode current as a result of the radiation 
variation. Fig. 10 shows the PV output power and  the  effect of  the  variation of  the  
radiation. And  how the  duty cycle decreases to track the PV output power close to 
the maximum power point of the PV for the given conditions. 

3.1.2 Irradiation varying in a step form

At t=0. 7 Sec a step from 1000w/m2 to a 200w/m2 has been done as shown in 
Figs. 11- 13 show the variation of the output array voltage and power. lt is shown that 
the output PV current decreases and increases as the radiation decreases or 
increases. Once the radiation changes sharply consequently the output PV power 
changed sharply Fig. 13 shows that the duty cycle value follows the changes of the 
radiation (the response of the MPPT) in order to track  the  maximum  power  point  
that  can  be  attained from  the  PV  array  under  these conditions. 

Fig. 6. Array 1-V and P-V characteristics 
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Fig. 7. One module 1-V and P-V characteristics 

Fig. 8. The radiation as a function of time

Fig. 9. The output PV-voltage, PV-current,
and the PV diode's current
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Fig. 10. The Boost converter output mean power,  
boost converter output voltage, the duty cycle,  

and the PV array irradiation 

Fig. 11. Step irradiation

Fig. 12. The boost converter output voltage, output current,
and the diode's current 
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Fig. 13. The boost converter output mean power, output voltage,
the duty cycle, and the PV array irradiation 

3.1.3 Changing the duty cycle (D) of the boost

The duty cycle set to 0.75 instead of 0.5, and the same parameters of the first 
case. Fig. 14 shows how the output PV power under such conditions decreases than 
that of case one. 

Fig. 14. PV power, boost converter output voltage, duty cycle, and the 
irradiation

3.1.4 Sand effect on PV array

Sand effect, or any analogue effect like shading, dust, snow, clouds.., e.t.c, 
can be simulated by adding another signal to the signal of irradiation. As shown in 
Figs. 15 and 16 shows how the PV current changed following the irradiation variation 
caused by the sand effect. Leading to a decrease of the output PV power which 
means minimization of the efficiency and so the performance of the PV. 
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Fig. 15. Sand effect models 

Fig. 16. The PV voltage, PV current, and the diodes current
under the sand effect 

4. CONCLUSION

The paper presents an approach of modelling a solar PV cell. The model is 
based on the fundamental circuit equations of a solar PV cell taking the effects of the 
environmental parameters such as the solar radiation, the cell temperature and the 
sand effect. The module was simulated on a Matlab/Simulink model using a 
KYOCERA KD235GX solar panel with 235Wp peak power, such model would 
provide a tool to predict the I-V, and P-V characteristics of the solar PV cells and to 
select the proper power electronics and the associated control method to track the 
maximum power point under the changes of the environmental parameters 
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Determination of pR Parameter and Calculation

Energy Gain for P-11B Fusion Reaction

1. INTRODUCTION

Fusion reactions can produce no neutrons (no radiation) are called aneutronic. 
One of the most aneutronic interesting fusion reaction [1] is a  proton colliding with  
anion of Boron 11. (see Fig. 1) For a very brief period of time, an ion of Carbon 12 is 
formed which then immediately decays in three a   particles [8]. Controlled fusion with 
advanced fuels, especially hydrogen-boron-11, is an extremely attractive potential 
energy source. Hydrogen-boron fuel generates nearly all its energy in the form of 
charged particles, not neutrons, thus minimizing or eliminating induced radioactivity. 

Fig. 1. P-118 aneutronic fusion

Hydrogen-boron fuel also allows direct conversion of charged-particle energy 
to electric power, without the expensive intermediate step of generating steam for 
turbines [2-4]. While this fuel requires extremely high ion energies, above 200 keV, 
there is evidence that such energies can be achieved in the dense plasma focus [2] 
as well as in the z-pinch [5]. 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

803

However, because of the z2 dependence and boron's z of 5, bremsstrahlung 

x-ray radiation is enhanced for P-11B fuel. Many analyses have indicated that fusion 
power can barely if at all exceed plasma cooling by bremsstrahlung [5]. If 
unavoidable, this situation would eliminate the heating of the plasma by the fusion-
produced alpha particles and would require that all the energy be recovered from the 
x-ray radiation. 

In 1975 A. W. Maschke suggested the use of relativistic heavy ion beams to 
ignite an inertially confined mass of thermonuclear fuel [1]. As in conventional 
inertial confinement fusion, the fuel was assumed to be pre compressed by a factor 
of the order of 100 in order to minimize the energy needed for ignition. Maschke 
suggested that lasers might compress the fuel, by high velocity impact, or by ion 
beams other than the ignition beam. Maschke's "fast ignition" scheme was finally 
abandoned in favor of the more conventional approach to inertial fusion where the 
implosion supplies the energy for both compression and ignition. In 1994 an 
important paper by Tabak et al. [2] rekindled interest in fast ignition, this time using 
short- pulse lasers to provide the ignition temperature. Later, at the 1997 HIF 
Symposium, Tabak estimated requirements for heavy-ion-driven fast ignition [3]. 
This approach is now the subject of intense investigation in a number of countries. If 
ion beams could be made to deliver the energy density needed for ignition, they 
would have a number of distinct advantages. The reliability, durability, high repetition 
rate, and high driver efficiency are expected to be advantages of any accelerator 
driven inertial fusion system. In the case of fast ignition, there are some additional 
advantages. Moreover, for ions of the appropriate range, the beam energy can be 
deposited directly in the fuel, eliminating the inefficiency of converting laser light to 
electrons or ions that then deposit their energy in the fuel. Finally, because of the 
reduced requirements on illumination symmetry and stability, it may be possible to 
devise simple illumination schemes using direct drive or tightly coupled indirect 
drive, or use of single sided ion illumination for indirect drive fuel compression. This 
could simplify chamber design and, since direct drive and or tightly coupled indirect 
drive are efficient implosion methods, it could lead to lower driver energy and, as in 
the laser case, higher energy gain. We consider ion beam requirements for fast 
ignition in general, where a single short pulse of ions comes in from one direction 
onto one side of a pre-compressed D+T fuel mass, heating a portion of that fuel 
mass to conditions of ignition and propagating burn in a pulse shorter than the time 
for the heated region to expand significantly. The igniter beam (or beams) would be 
arranged to penetrate the target in such a way that the Bragg peak occurs at the 
usual target hot spot. Or one might increase the expansion time by tamping the 
ignition region. In fact Magelssen published a paper in 1984 [4] in which he 
presented calculations of a target driven by ion beams having two very different 
energies. The lower energy ions arrived first and imploded the target to a spherical 
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configuration with a rather dense pusher or tamper surrounding the fuel. The higher 
energy beams were then focused onto the entire assembly, heating both the fuel 
and the pusher. The combination of the exploding pusher and the direct ion energy 
deposition heated the fuel to ignition. 

In summary, the fast ignition (FI) mechanism, in which a pellet containing the 
thermonuclear fuel is first compressed by a nanosecond laser pulse, and then 
irradiated by an intense "ignition" beam, initiated by a high power picosecond laser 
pulse, is one of the promising approaches to the realization of the inertial 
confinement fusion (ICF). The ignition beam could consist of laser-accelerated 
electrons, protons, heavier ions, or could consist of the laser beam itself. It had 
been predicted that the FI mechanism would require much smaller overall  laser  
energies  to  achieve  ignition  than  the  more  conventional central  hot  spot 
approach, and that it could deliver a much higher fusion gain, due to peculiarities of 
the pressure and density distributions during the ignition. It is clear, however, that 
interactions of electrons and ions with plasma, and most importantly the energy 
deposition mechanisms are essentially different. Moreover, if the ignition beam is 
composed of deuterons, an additional energy is delivered to the target, coming from 
fusion reactions of the beam-target type, directly initiated by particles from the 
ignition beam [5]. These and other effects had been of course taken into account in 
later works on this topic [6,7]. In this work, we choose the D+T fuel and  at first step 
we compute the average reactivity in terms of temperature for first time at second 
step we use the obtained results of step one and calculate the total deposited 
energy of deuteron beam inside the target fuel at available physical condition then in  
third of step  we  introduced  the  dynamical  balance  equation  of  D+T  mixture  
and  solve  these nonlinear differential coupled  equations by programming maple-15 
versus time .in forth step we compute the power density and energy gain under 
physical optimum conditions and at final step we analyzed our obtained results. 

2. BALANCE  EQUATIONS  AND  PHYSICAL  PARAMETERS   

IN  THE   P-11B SYSTEM

In the P-11B reaction a proton fuses with boron 11 and becomes unstable 
Carbon 12 that quickly decays to three Helium 4 atoms and three photons [9]. 
Note that we consider the steady injection of Proton and Boron into the core with 
rate of sP, and  sB, also, we consider TP, TB, Ta, as half-life of proton, boron and 
alpha particles, respectively, such that TP =TB = Ta = T thus the balance equation 
of particle density of proton nP (x), boron  nB (x) and alpha na (x), respectively, are 
given by [1O]: 
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Abstract

In this paper, a similarity transformation  is devised to construct a Miura type 
transformations between one type of variable  coefficient  nonlinear  Schrodinger  
equations  and the cubic NLS equation. This  transformation is devoted  to obtain  
the  travelling  wave  solutions  of  a complicated  equation  by using the solutions 
of a simpler equation directly. The result shows different rogue wave solutions of 
the variable coefficient  nonlinear Schrodinger  equations are given easily. 

Keywords: Nonlinear schrodinger equation, similarity transformation,  miura 
type transformation, rogue wave.

l Introduction

Rogue waves are firstly found in the ocean. The amplitude of the rogue 
waves is much higher than the average  wave crests around them. They are 
named monster  waves or extreme  waves, which are a threat even to large ships 
and ocean liners [1-5]. Rogue waves was not only found in oceans but also in 
optics, plasmas, superfluids and Bose-Einstein  condensates. The nonlinear 
Schrodinger equations (NLSE) are an important model describing rogue waves. 
Rogue waves have been found in many different the nonlinear Schrodinger  
equations. Studies of finding new rogue waves of the NLSE is an interesting work.
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4 Conclusion

In conclusion, we construct a Miura type transformations  between one type of 
variable coefficient nonlinear  Schrodinger   equations  and  the  cubic  NLS  
equation.  The  result  demonstrates   that different  rogue  wave  solutions  of  the  
variable  coefficient  nonlinear  Schrodinger  equations  are given  easily.  The  
presented  method  can  also  be extended  to other  type  nonlinear  Schrodinger 
equations. 
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Development of a computational module for frequency 
analysis of biomechanical data 

 
 
INTRODUCTION 
 
One of the most important advantages of video computer methods for 

biomechanical analysis is their ability for modeling motor actions. The enormous 
speed of computing operations in modern computers allows simulated variations in 
the behavior of different kinematic characteristics. Moreover, you can determine the 
target function based on power structure and to seek appropriate decision with 
kinematical means. These models, however, should be appropriate to the actual 
conditions i.e. they should be guaranteed within the objective laws governing the 
system-structural relationships in human musculoskeletal system [1]. Therefore it is 
essential that the modeling of functional relationships for different biomechanical 
characteristics to be as close to the source data in the immediate registration of the 
parameters. Because of the complexity of the musculoskeletal system too often the 
results are "polluted" with digital noise. To eliminate this noise leading to 
unacceptable errors in calculating particularly of the second derivative, commonly 
used digital filters. Choice of the filter cutoff frequency is very important when filtering 
data. Basically it is based on knowledge of the frequency characteristics of the useful 
signal and noise. 

The purpose of this paper is to develop a method for spectral analysis of 
experimental data from biomechanical studies. The work allows identifying the useful 
frequency range in the development of the characteristics of motor actions and 
normalization of the frequency spectrum. Based on established methodology and 
programming module for computer video analysis we set ourselves the task to 
analyze the frequency structure in the running. 

 
METHODS 
 
Each over time changing signal h(t) consists four characteristics - frequency 

(f), amplitude (a), offset (a0) and phase angle ( ). The next equation brings together 
these four variables: 
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h(t) = a0 + a sin(2 ft + ) 
Because 2 f =  (angular velocity) and the equation take the form: 
h(t) = a0 + a sin( t + ). 
Time (t) is the value of the sampling interval and depends on the sample rate 

or the rate of registration of discrete values. 
Each time-varying signal can be represented by the sequential addition of all 

individual frequencies contained in the signal [2]. 
Values an and n may be different, incl. zero at each frequency i.e. 
h(t) = a0 +  an sin(2 fnt + n) 
By using a trigonometric relationship between sine and cosine function that 

combined frequency sequence can be recorded without involvement of the signal 
phase, i.e. 

h(t) = a0 +  an sin(2 fnt) + bn cos(2 fnt) 
This manner of recording may be referred to the so-called Fourier series. 

Coefficients an and bn are called Fourier coefficients. They can be computed by the 
following equations: 

a0 = 
T

dtth
T 0

)(1  

an = 
T

n dttfth
T 0

)2cos()(2  

bn = 
T

n dttfth
T 0

)2sin()(2  

These coefficients may be viewed in another way. To quantify the impact of a 
given frequency (fn) on the signal h(t) should be multiplied by the sine signal 
[sin(2 fnt)],  to find the average and multiplied by 2. If repeated this process for the 
cosine signal and then summing the square of the sine and cosine values, then the 
result will give an indication of the influence of the frequency fn, participating in the 
signal. This amount represents the power of the signal with the frequency fn i.e. 

a0 = average [h(t)] 
an = 2 * average [h(t) * cos (2 fnt)] 
bn = 2 * average [h(t) * sin (2 fnt)] 
power (fn) = an

2 + bn
2 

Often to find the coefficients are used algorithms for Fast Fourier Transform 
(FFT). However, they require that number of registered points to be a multiple of n2 
(... 16, 32, 64, 128, 256, 512, 1024 ...). This is usually achieved by adding additional 
zero values to the data or reduces their number. Unfortunately, this creates problems 
that can be solved only of input functions composed of many cycles. 
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The proposed algorithm for the Discrete Fourier Transform (DFT) has no such 
restrictions, as the Fourier coefficients are calculated from uniformly distributed over 
time input data by realized in programming module algorithm. 

The frequency bandwidth is set so that each band have a width of 1Hz. This 
refers to the normalization of the spectrum. The setting of the range width changes 
its size, because the sum of the frequency bands power should be equal to the 
power in the temporary range. Normalization of the spectrum allows comparing data 
of varying lengths or sample rate. The magnitude of the normalized spectrum is 
measured in [g2/Hz]. 

 
RESULTS  
 
The results obtained refer to the typical acceleration of the foot in the support 

phase while running in the time and frequency domains. 
The graph of power for each frequency represents the change of the power 

spectral density (PSD) or more simply - the spectral power. Its curve contains the 
same information as the corresponding time interval, but rearranged to highlight the 
frequencies, not cycle with more power. During the support phase when running can 
be identified three frequency ranges in the curves of the acceleration of the foot. The 
lowest frequency (4-8 Hz) is due to muscle activity, as their spectral power has an 
amplitude 0.1 g2/Hz. This means that the human locomotion highest free frequency is 
lower than 10 Hz. Frequencies higher than 10 Hz are observed when human 
segments interact with other objects. Frequencies in the middle range (12-20 Hz) 
with a spectral power amplitude 0.15 g2/Hz are registered due to the impact between 
the foot and the support. Are present also high-frequency components (60-90 Hz), 
due to the resonances. 

 
DISCUSSION AND CONCLUSION 
 
Since all these frequencies are present simultaneously, it is impossible to 

separately analyze within the time domain [3]. Therefore, it is more convenient the 
presentation of data in the form of wave profile. Wave profile is graphically combined 
information of frequency and time domains. The graph data range is overlaid on the 
contour graphics. There are two peaks in the curve showing the dominant 
frequencies in the signal and the period of their activity. The high frequency peak (20 
Hz) is between 20 and 60 ms, while the low frequency peak (8 Hz) is between 0 and 
180 ms. 

The proposed method allows to analyze the frequencies which contribute most 
power in the signal and to determine when these frequencies appear. The developed 
algorithm is relatively slow, but is exempted from the limitations of the FFT and can 
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be used to analysis and comparing of data with different duration and sampling 
frequency. The results obtained can be used to study the frequency range at different 
motor actions and optimizing the damping characteristics of the playing surface [4], 
softening mats, sports shoes and more. 
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Zh.B. Issabekov  

 
 

Microprocessor device for the control of multiphase 
compounds isolation in experimental techniques 

 
 

This article describes the microprocessor device for automatic control of 
insulation condition. As an elementary basis for implementation of the developed 
device the class of Atmega128 microcontroller of AVR family was adopted, which 
allows to optimize the ratio of energy consumption and performance. 

 
Keywords: insulation, reliability, insulation control, electrical safety, voltage, 

microprocessor device. 
 
Introduction. High reliability and safety of electrical networks depends on their 

state of isolation [1]. Knowledge of the real state of electric network isolation allows to 
estimate the amount of current for single phase-to-earth fault, which allows to choose 
the installation of relay protection properly and to develop the organizational and 
technical measures to reduce the magnitude of the current for single-phase earth 
fault [2]. The decrease in current magnitude of the fault to earth leads to lower 
voltage of the touch and step, and an increase in the area of safe operation of 
electrical equipment in a mode of single-phase ground fault. As a result, the 
proposed device allows to carry out automatic determination of parameter values, 
control and accumulation of information about the condition of the insulation, as well 
as technical and economic efficiency of the proposed device consists in increasing 
the level of electrical safety during the operation of electric networks with the isolated 
neutral [2]. 

One of the possible options for improving the reliability of electrical 
installations is to determine precisely the state of network isolation [4-11]. 
Accordingly, the microprocessor device has been developed for automatic monitoring 
the isolation condition. 

Microprocessor device performs arithmetic and logical operations on data, 
performs information processing software control, organizes memory modules and 
peripherals interaction. The work of microprocessor device is influenced by the 
signals of synchronization circuit and initial setup. To achieve more informative 
display and greater visibility of microprocessor device the modules  of this device are 
interconnected via a common line that combines the data bus (DB), address bus (AB) 
and the control bus (CB) [2]. As follows from the analysis of  microcontrollers 
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technical systems  Atmega128 - microcontroller from the firm “Atmel” as the base 
was adopted. 

The principle of operation is illustrated in the functional block diagram of the 
insulation monitoring device shown in the figure. A circuit comprises according to the 
figure: a three-phase electrical network with the phases A, B, C; switch QF; the unit 
for coordination of line voltage – Ul; the unit for voltage coordination of phases A, B 
and C - UA, UB and UC; additional active conductivity go; display - D; amplifying unit - 
AU; executive body -  EB; central processing unit - CPU; input port - IP; output ports – 
OP1, OP2; read-only memory - ROM; random access memory - RAM; an analog- 
digital converter - ADC; Timer - T; nonvolatile real time clock - RTC; internal data bus 
– IDB.  

Three-phase electric network connects outgoing line through the switch QF, 
additional active conductivity go, unit for coordination of line voltage, unit for 
coordination of voltage measuring voltage of phases A, B and C. To the unit for 
coordination of line voltage, unit for voltage coordination the input port (IP) is 
connected. Input port, the output ports 1 and 2, a read only  memory (ROM), a 
random access memory (RAM), an analog-digital converter (ADC), a timer (T), a 
nonvolatile Real Time Clock (RTC) are connected via the data bus to the central 
processor (CPU). The output port 1 is connected to the display. The output port 2 is 
connected through an amplifier unit to the executive body (EB). Nonvolatile Real 
Time Clock (RTC) serves as calendaring, and binds the results to time. Central 
processing unit (CPU) performs the data processing program recorded in the ROM, 
that performs the functions of programs memory: CPU sends to ADC the conversion 
command from the input port, which receives signals of the voltage modules from the 
unit for line voltage (ULV), voltage coordination unit (VCU). Analog-to-digital 
converter scans input port, converts the voltages modules signals from the unit for 
coordination of line voltage, unit for coordination of voltage into digital codes, and a 
transmitter sends a signal of convert closure to the CPU, whereupon the central 
processing unit reads out the digital codes of the voltage modules and ADC 
calculates the values of insulation [2].  

The calculated values of the insulation CPU writes into the RAM, which 
performs the function of a data memory, and sends to the output port 1. From the 
output port 1 the values  of insulation come to the display.  

Main technical characteristics. Operating frequency range 0–106 Hz; 8-bit 
AVR-microcontroller with in-system programmable flash - memory capacity of 128 
KB; 133 powerful instructions; 328- bit general purpose registers and chip peripherals 
control registers; capacity up to 16 million operations per second;  built-multiplying 
device performs multiplication for 2 clock cycles; optional boot sector with separate 
programmable protection; in-system programming integrated load program; 
configuration bits for transition into compatibility mode with ATmega103;  total off 
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pull-ups on all lines of input-output ports; operating voltage - 4.5 - 5.5 for 
ATmega128; gradation in speed - 0 - 16 MHz; 1 million of operations per second / 
MHz in a single cycle; ambient temperature from -20 to +40 ° C. 

The designed device based on the main-modular principle is the most 
versatile, can increase the degree of automation and undergo further improving the 
functioning of operation and enhancement of functional possibilities of 
microprocessor for automatic control of the insulation condition [1]. 

 

 
Figure 1 - Functional diagram of the microprocessor device for multiphase 

compounds isolation control 
 
 
Conclusion: The proposed device for monitoring the state of isolation enables 

the automatic determination of  isolation to ensure the efficiency and increase the 
level of work safety of electrical installations.  
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( , ). 
      , , 

       , . 
 B –    , V –   

,  p : B x V   B  , Vb  p-1 (b) –     b 
     b.    B x V 

    R    :   
 b  B   v  Vb  ,  R bRv.  , 

 R      Vb   
,      . 

   –     r:      –  (  < > 
 < >).      ,  

           , 
   (< > - ).     

,    .    
,          

 (   )       
  [2]. 

      
      . 

   p:(M, R, )  (B, R, )    
  pi:(Xi, R, i)  (Xi+1, R, i+1) (i=0,1,...,n-1) . . (X0, R, 0)=(M, 

R, ), (Xn, R, n)= (B, R, )   pn-1 o…o p1 o p0=p.     
     (M, R, )   (Xi, R, 

i) (i=0,1,...,n-1) [5]. 
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   p  =  p.     
        
    b  B,  ,   
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     (  )    
         

 . 
         

       b  
B,  ,       .  

  A = {a1, a2,..., an }  —    ,  Vj 
—    aj  A  V = Ua  A Va.    

    ( , , , 
). 

   aj     vj   : 
1) aj =   vj ,  = —   ; 
2) aj <   vj ,  < —        ( >, >=, <= ); 
3) aj   [vj1 ,..., vjm ],   —   ( [ ), ( ), ( ] ). 

,        
.   Q = {q: A -> V}  . 

  Q   : 
1.    : Q    [0,…,1],      

q      . 
2.    : Q    [0,…,1],     

q      .  
  f = (q, (q), (q)),  q  Q,     

.  
      Q x [0,…,1] x [0,…,1]  Q x 

[0,…,1] x [0,…,1].   = {  }     , 
 (f)  Q x [0,…,1] x [0,…,1]. 

    s       ,      
 ,   . ,  

s = f1   &  f2   U   (f3)      
   S = {s}       

 p: S    S    S   .  
  :    

   ;   
 Q = {q: A -> V};       

 R = {r: S    S};    (   
 ). 

         
  ( )    . , 

   (  )     
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  –   r.   
     . 

  ft=0 = (q, (q), (q)),  q  Q,     
     t0 = 0.     t = t1 

     ,  ft1,    
     ft0  ft1,       

       t = t1. ,   
 ( ),       

(  ,  ,     
,  )       

. 
 ,       t = t1.  

  ,      ,  
       

     t = t1.   ,  
    t = t1 ,      

  .  ,        
 t = t2    .    

     .    
 ( )       

  ,        
.        . 

     
    " " [3]. 

     
         

   : , , 
      .  

      
    ,      

     ,     
    . 
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 ,      . 
 

   

 
. 2.   Rz    

      15    
.       

HV    –   F = 784 ; 1 – 1-  ;  2 – 2-   
 
 
II.  . 

      
  w,       

 [1]: 

GHVHVfw ,,, 00 ,             (1) 

 G –    ; 0 –  
 ; HV –   

     ; HV0 –  
 .  
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    . .    
       

,   ,    
 

HVRzFf ,, ,            (2) 

 F –      ; Rz – 
    . 
        

    ,     
  ,    

.     ( )  
-  ( )    

  . 
          

       
   

0,,,,,, HVHVRzVSFffW ,              (3) 

  W  –  ;  f  –  ;  S  –  ;  
Rz  –     ; 
HV  –      

   ; V  –   . 

  ,   SV    

   JV ,    
       

      

2 
0

19,1 
0

3

19,1 
0

32
0

14,4

2,0 32,0)1(1023

4)1(1023
20

NHVNHVRzS

FNHVRzSfGF
J B
V , (4) 

 JV –  , 3/ ;  0 –  
 ; 0,2 –     

       0,2 %, ;  – 
   . 

     JV   (4) 
    .  

   JV    S  

     15   05,07102 SJV   

  97,02R  ( . 3). 

 



Th e 4th International Academic Congress “Science and Education in the Modern World” 

877
 

 

8,15 10-7 
JV, 3/  

 

8,10 10-7 
 

8,05 10-7 
 

7,95 10-7 
 
 
 

7,90 10-7 
 
 0,06  0,07  0,08  0,09  0,10  S, /   

 
. 3.        

 S.   –  15;   –  8;  
 = 10 ;  = 10 ;  = 45 ; 1 = 20 ; r = 0,5 ;   50 ;  

 v =  1,3 / ;   t = 0,3 .    
  F = 300 .    –     ;   

  1 –       ;  
 r –       

 
 

       

 v   85,07 v1075,6VJ    

93,02R .       , 

       
    .  

 . 4     
    t,      

 JV    t  12,07101 tJV    

 99,02R .       

          

 [2].      2,0/ tS .  

        
      .    

  tS /     28,05,2 ,  

      . 
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9,1 10-7 
JV, 3/  

 

8,4 10-7 

7,9 10-7 
 

7,4 10-7 
 

0,1 0,3 0,4 0,5 t,  
 

. 4.       
 t.   –  15;   –  8; 

 = 10 ;  = 10 ;  = 45 ; 1 = 20 ; r = 0,5 ;   50 ;  
 t = 0,3 .       

F = 300 .  S =  0,07 / ;    v = 1,3 /  
 
 

         
  ( . 5).    ,    

 ,    .   
( . 5)    JV       

 r  069,01101 rJV     92,02R .  

 

8,3 10-7 
JV, 3/  

 
8,1 10-7 

 
7,8 10-7 

 

7,3 10-7 
0,2                 0,3          0,4       0,5    0,6  0,7  0,8   r,   

. 5.       
     r.   –  15;  

 –  8;  = 10 ;  = 10 ;  = 45 ; 1 = 20 ; r = 0,5 ;  
 50 ;   t = 0,3 .    

  F = 300 .  S = 0,07 / ;   
  v = 1,3 /  

 
   JV        

69,06102VJ     99,02R .   
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 JV      F  
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1 10-6 

JV, 3/  
 

7,9 10-7 
 

7,3 10-7 
 

5,4 10-7 
 
 
 

2,8 10-7 
 100                 300          400      500    F, 

 
. 6.    , 

  v = 1,3 / ; S = 0,07 / ; t = 0,3 ,    
  F.   –  15;  
  –  8;  = 10 ;  = 10 ;  = 45 ;  

1 = 20 ; r = 0,5 ;   50  
 
 

      
       

  15   30  : 
95,069,0069,012,085,0054,08 v1071,3 FrtSJV ;          (5) 

907,0909,0077,0046,0428,0024,08 v10945,2 FrtSJV ,          (6) 

  S – , / ;  v –  , / ;  t –  , 
;  r –       ;  –    , ;  

F –      , .  
     S = 0,05...0,08 / ; 

v = 1,3...2,15 / ; t = 0,25...0,5 .  
      (5)  (6) 

  . 1. 
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 0,99 
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3 
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02 
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1,1
8 
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4 
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0,0
7 

1,3 
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3 

1,
33 
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1,6
4 

19,4
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27,97 30,86 
(26,578·10-8; 
35,137·10-8) 
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   ,     
  ( . 4.)      

  [4],    
       

        
         
 ,    ,     

  . 
       

        
         

( . 1):  ( )    ( 1),  
  (   ( . 1)      

 Y,  2),    ,   
   ( 3, .1),    

   ( unsat  sat),   (kx)  
 (ky)  ( ),   ( , 

Eref),   ( ),  (cref),    ( )  
  ,       ( )  

  : 

, , , , ,
1 1

( ) / ,
n n

red j sat i x i yi ref i i ref i i i i i i
i i

T k k E c K h h    (1) 

 sat,i -     i-   , 
   18,0…21,5 / 3; 

kx,i -    ( ) i –  
 ,     0,01  1,60 / .; 

ky,i -    i-   , 
   0,01…1,60 / ; 

Eref,i -   ( ) i-  ,   
  1000  5000 / 2; 

i -   i-   ,    
0,26…0,38; 
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Cref,i -  i-   ,     0,2  
1400 / 2; 

i -    i-   ,   
 15…40?; 

i -   i-   ,     0,01 
( , 0)  0,30?; 

i -    i-   ,   
  70 250 / 2; 

j=1, 2, 3. red,1; red,2; red,3 –    , 
,  ,    (  

 )    , 
  . 1 . 

 
 1 

      
   

 
   

-
  

«-1» «0» «+1» 

(1) (2) (3) (4) (5) (6) 

  , ,  X1 5 10 15 5  

   (  
   
 ), ,i,  

X2 
+15 

( ,1; 
-3) 

+9 
( ,2; 

-
2) 

+3 
( ,3; 

-
1) 

6  

   
, red,j , [ 4 2/( 7 2)] 

X3 
226000 
( red,1) 

43500
0 

( red,2) 

64400
0 

( red,3) 

209000 
4 2/( 7

2) 

 
      -

 ( )  5,10  15 ,    , 
,   20,0; 22,5  25,0 . 

        
     .   

 13     .     
   2,0 ,     

     –    . 
       – ,  

  .      
 -     , , 5,0; 7,5  

10,0 .    ,    .   
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      –  
      
  .       

. ,  5      -  
.         
     . 

     . 
      3,9  15    

 (    : y=0). 
       -

     ,   
       ( ) 

    .     
  30, 35  40    . 

 ,i       +3,0 ; 
+9,0   +15,0   General settings (   )  Bottom ( ) 
–   -10,0…-22,0 ; -15,0…-27,0 ; -20,0…-32,0     

       . 
       -
 ,       

PLAXIS,       
 . 
    ,     

          
.       -

       .   
    ,    . 

      
 Standard fixities (  ).    

         
     . 

     3.   
     ,   

,  , ,   -
    .     

     .      
      .  
          

. ,     Eincrement ( ) 
  Advanced ( )   .  Eref 
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( )       
yreference.       : 

( ) ( )y ref increment referenceE E E y y . 

         . 1  
           

(  ,    )        
I ,   d,  w,   

 ( =0,15).  ,      
 ,        

       .  
     . 

      . 
,        -

 , . .  .     
        

,      - ,   
 3 ( . 2).       ,   

,    ,    
    ,  , 

 1   . 
 

     
,          

  
     .2    

 PLAXIS-8      15-   
 ( )   , 16- ,    4  

           
       .  

   . 2. 
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 2 
       

      

 
/
 1, 

, 
 

2, 
,i, 

 
3, 

re
d,

j ,
 [

4
2 /(

7
2 )] 

       

Nmin, 
/  

Qmin, 
/  

Qmax, 
/  

Mmin, 

 

Mmax, 

 

.  ( =0 ) .  ( = ) . ( = +10 ) 

     
 

 
 

 

1 + + + -3263 -298 204 
-

1028 
925 23 70 93 60 47 

10
7 

59 28 87 

2 + + - -3083 -209 145 -728 623 25 98 123 79 64 
14
3 

78 38 116 

3 + - + -2879 -443 318 
-

1528 
1461 19 68 87 72 41 

11
3 

72 24 96 

4 + - - -2697 -339 244 
-

1178 
1105 18 96 114 97 56 

15
3 

97 33 130 

5 - + + -977 -149 113 -171 176 36 7 43 42 3 45 50 7 57 
6 - + - -924 -120 92 -139 141 45 9 54 58 10 68 57 4 61 
7 - - + -856 -198 150 -226 236 41 7 48 58 7 65 52 2 54 
8 - - - -802 -165 126 -190 197 52 10 62 79 10 89 71 3 74 

9 + 0 0 -2968 -318 221 
-

1102 
1015 18 80 98 77 49 

12
6 

78 29 107 

1
0 

- 0 0 -887 -157 119 -181 187 43 8 51 62 9 71 55 3 58 

1
1 

0 + 0 -2062 -194 139 -517 466 33 35 68 61 29 90 57 15 72 

1
2 

0 - 0 -1754 -313 230 -717 729 31 35 66 74 26 
10
0 

71 13 84 

1
3 

0 0 + -1934 -298 216 -683 691 30 30 60 61 24 85 51 11 62 

1
4 

0 0 - -1819 -235 172 -542 542 35 43 78 81 33 
11
4 

79 17 96 

1
5 

0 0 0 -1877 -266 193 -611 615 32 35 67 68 27 95 56 13 69 

1
6 

0 0 0* -1894 -297 214 -680 687 
13
7 

36 173 
42
3 

25 
44
8 

234 13 247 

 
*:   ,       

,   16   w=25 / /   100 / / ,     ( )  
  =3,2 106      =1,1 107    

 Lspacinq=1 . 

 
        

    COMPEX, 
   .  . .,   
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   ,   

 : 

2
( ) 1 2 3 3 1 2 1 3604 419 140 88 14 113 73 , ;

. .maxMY X X X X X X X X     (2) 

min
2 2

( ) 1 2 3 1 2 1 2 1 3(611 466 126 86 31 6 106 73 , ;
. .

MY X X X X X X X X X

(3) 

2 2
( ) 1 2 3 1 3 1 2 1 3187 53 38 22 17 7 18 11 , / . .;maxQY X X X X X X X X X     

(4) 

min
2

( ) 1 2 3 1 1 2 1 3(259 82 49 32 21 23 16 , / . .;QY X X X X X X X X        

(5) 

min
2 2 2

( ) 1 2 3 1 2 3 1 2(1888 1044 132 58 39 20 12 66 , / . .;NY X X X X X X X X
(6) 

 
    (2...3) ,  

         
      (  1), 

 –    (  2) , ,   
  (  3).     

  .  ,   
       
 . 

,       
( )     +

max   
     604 / ,   

     ( )  
-
min        -611 /   

  =10      ,2=9    
        

red,2=435000 4 2/( 2)       5  15 , 
,  139 %  152 %,       3  

15     –  46 %  41 %,   
 ( )   red  226000  

644000 4 2/( 7 2) –  29 %  28 %. 
+

max ,  -
min, ,   -

        , 
        

 . 
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,       
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     ,   

       -
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 ( )   ( ) 

      ,   
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 . ,     (  (4), (5))  
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15     –  38  41 %,    

  red  226000  644000 4 2/( 7 2) –  25  24 %,  
     6     
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1    
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 (4), -       , 
, -      

    . 
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 . 
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          ,    
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 . 
      

        (  =25   100 , 
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Anthocyanins is quality indicators of rose wine 
 
 

Abstract: The article presents the results of study of qualitative composition of 
anthocyanins and other flavonoids model systems of rose wine and changes of their 
representatives in the process of oxidation. The appearance of yellow-orange hints in 
the rose wine color was justified as a result of oxidation process based on 
experimental data. 
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MODELING OF UNDERGROUND DEVELOPMENTS IN 
ANISOTROPIC STRUCTURE ON THE BASIS OF THE FINITE 

ELEMENTS METHOD 
 
 

Now there is a wide spectrum of models on research is strain-state condition 
of underground developments. It creates the preconditions of organization of wide 
computing experiment use for theoretical research and reception of practical 
character results. Nevertheless of development two decisions of tasks of the elasticity 
theory of the methodology of computing experiment has not given of appreciable 
results of a definition task  is deformed condition of underground developments in 
anisotropic  mass.    

For the first time, the analytical decision elastoplastic of tasks for infinite 
isotropic plane with a circular aperture is received in work [1] in stress, and shear are 
determined  in work  [2] on the basis of a small parameter method. 

In work [3] influence of heterogeneity of the initial intense field on a plastic 
zone near to a round aperture in a case is investigated, when the contour is under 
action of the allocated regular intervals pressure. It is necessary to notice, that 
anisotropic of model multi layered mass are distributed on elastoplastic of a task in 
conditions of small shear, of the flat and generalized flat deformations in works [4]. 
Thus, scientific researches devoted to the considering anisotropic of mountain 
breeds, caused foliation useful  to three-dimensional area, is absent.   

This work is considered with questions of designing and development of 
computer software modeling to intense – isotropic environment with doubly periodic 
system of cracks. In this case investigated the static distribution of shear and stress 
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near to pair tunnels in transversely isotropic mass weakened doubly periodic system 
of a crack in conditions of small and finite shear. Such tasks do not give in to the 
decision by an analytical method, but are solved by numerical methods. In this case 
a method of finite elements is used. 

In a method of finite elements the physical ratio between deformations and 
stress are established in a number of finite element points cluster. 

Let two  parallel tunnels laying in heavy transtropic mass depending on the 
degree of discontinuity conform to small sloping layers at an angle , when the 
longitudinal axis of the tunnels constitute an angle  with the line of the plane of 
isotropy stretch coinciding with the plane of the slits. Let H denote the depth of the 
workings of the distance between their centers. (fig. 1).   

 

 
 

 
  

Fig. 1. The model of computation domain 
) three dimensional view; b) generalized two dimensional view; 

 
 
The elastic condition which is described by the equation of the generalized 

Hooke’s law transversally isotropic structure with an inclined plane isotropy [4] 

                                      D ;                           (1) 
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Where T
xyxzyzzx ,,,, , 

T
xyxzyzzx ,,,, , 

)5,...,2,1,(, jidD ij ; 

Ratio of the finite elements method. 
Through a Tonnel_3D program complex, developed on programing language 

Delphi, which in an automatic mode breaks area into finite elements    (fig. 2).  
 

 
 

Fig. 2. The circuit splitting of area into irregular finite elements 
 
 

The similar analysis of performance within the framework of models which are 
taking into account properties transversal-isotropic elastic layers rock mass is 
received from table 1.  

 
Table 1.  

The Elastic properties for layers rock mass 

a
 

5
1 10eE  5

2 10eE  5
2 10eG  e

1  e
2  

Anisotropic siltstone [2]

 1.074 0.523 0.120 0.413 0.198 

6.0 1.074 0.426 0.097 0.413 0.198 

4.0 1.074 0.311 0.073 0.413 0.198 

3.0 1.074 0.214 0.056 0.413 0.198 

2.5 1.074 0.148 0.045 0.413 0.198 

 
Applying a method of finite elements, we determine moving wu,  and v  as 

linear function [5] 
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Where factors 91 ...,,  is received from [5]. At this time, find function of the 

form as 
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Now shall determine connection between  ef  and eu  

 Where  ef  and eu  Matrix of element rigidity  

 
                  ee uKf ][                  (4) 

Thus, the system linear algebraic equation is formed: 
 

                                               UKF ][                                              (5) 

  
For the decision of the task the program complex Tonnel_3D environment is 

created in Delphi. The program complex Tonnel_3D (fig. 2) allows to automate the 
majority of stages of task modeling such as, definition is intense of deformed 
condition of two underground tunnels in a laying not continuous coupling of layers. 
The basic functions of a complex: creation and editing of geometrical parameters of 
considered area; automatic performance of settlement area splitting on finite of 
irregular grids; visual and tabulated definition of numerical results (fig.3.). 

 
 

Fig. 3. Isolines change of deformation at ) mL 10  and at b) mL 15  
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The provisional splitting of settlement area into finite elements in a complex 
program Tonnel_3D is shown in fig. 2. During programming, the stress-strain state of 
the tunnel is equal to mH 10 . Considering the distance tunnels mL 10 , isotropic 

and transtropic state of the body recognizes the importance of 00 45,30,0 . Then 

distance tunnels changed mL 15 . The result of calculation of the vertical stress is 
shown in figure 3.  

In calculating the numerical solution, the range of shear and stress-strain state 
can be determined. The results of the research enables the designer to check the 
parallel developments doubly periodic system of cracks. Used for different purposes 
located near the surface of the earth in its action of gravity was created software 
package program Tonnel_3D which enables us to determine the stress-strain state 
and this complex can be used in practice. 
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The modes design of the automated ERP systems 
payback assessment 

 
 
Abstract: In this article the following points are offered are offered: The ERP 

principles of program modes development; Payback assessment of ERP systems. 
Such modes will allow heads of the enterprises to make more weighed decisions at 
the ERP systems choice. 

 
Keywords: information system, ERP system, enterprises automation, 

payback, systems design. 
 
Nowadays there are no competitive enterprises [1] without automation 

systems of automation among which the important place is taken by ERP systems 
(ERP - Enterprise Resource Planning). Present ERP systems have the developed 
functionality with a large number of settings that creates possibility of the various 
program modes usage. The ERP systems process of introduction can take months 
and years. It complicates the solution of a payback question, and there is an urgent 
problem of quantitative ERP systems payback assessment for the concrete 
enterprise [2].  

There is the whole range of ERP systems in the market such as SAP, 
Microsoft, Oracle, AVARDA, etc. There is an isolated direction of the distributed ERP 
systems creation [3, 4]. When the enterprise managers face a problem of ERP 
systems choice, it appears that the payback and economic efficiency assessment is 
difficult, labor-consuming and there are no ready tools for it. Therefore the decision 
on ERP systems acquisition is often made for prestige, popularity of system reasons, 
functionality completeness declared by the producer, but payback check and 
economic efficiency is postponed. Software and services licenses in its introduction 
cost much. Introduction can demand long completions for the accounting of specifics 
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of the enterprise and be tightened for years. It can appear later that the report of the 
enterprise management before shareholders about the spent means doesn't give 
direct payback confirmation of the spent means and time. 

Therefore the development tools of the automated payback assessment of 
ERP systems represents very actual task. 

It is necessary for the tools development of the automated ERP systems 
payback assessment: 

 to formulate the principles of an ERP systems payback assessment; 
 to define the necessary data  for these principles realization ,the period  for 

data become available; 
 to estimate the data change during introduction and operation of ERP 

systems; 
 to develop algorithms and  automation program modes of an  ERP systems 

payback assessment. 
The purpose of work is to formulate the assessment principles of ERP 

systems payback and to define the general development directions for concrete 
payback indicators and economic efficiency of ERP systems introduction. 

We will formulate the principles of an ERP systems payback assessment after 
its acquisition and introduction. 

Principle 1. The ERP systems payback will be considered in a broad sense of 
its concept: both a financial component, and social aspects of introduction. Any ERP 
system in its basis has the multiuser database which thousands of employees 
address to. The enterprise personnel influences the introduction and ERP system 
payback success by the motivation, qualification and other factors, and the personnel 
maintenance costs of making a considerable share of the enterprise general 
expenses. 

Principle 2. When assessing ERP systems payback it is necessary to consider 
introduction procedure duration. Often the enterprise management seeks to combine 
the beginning of ERP systems operation with other changes: commissioning of new 
objects, organizational and regular structure revision, innovations in business 
processes, number and specialization change of the personnel, etc. Therefore, firstly, 
it is necessary to mention calculation of indicators of payback may not exist and not 
make sense to a certain stage of ERP systems introduction. Secondly, financial 
performance has to be measured in comparable time intervals. 

Principle 3. Applicability of the developed program modes to the data obtained 
from various ERP systems. It is necessary for the all automated ERP payback 
systems application assessment considered by the management of the enterprise in 
the course of a choice. As a rule, each of systems has its own development tools not 
compatible to other systems allowing the producer and the customer of system to 
develop its functionality according to circumstances. The program modes of an 
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assessment of payback developed for concrete ERP systems can't be easily 
transferred to other ERP systems. Therefore it is necessary to concentrate on 
compatibility with other systems at the level of data: to have the ready program 
modes of import and comparison of data from other ERP systems. 

Principle 4. At the stage of the program modes of a payback assessment 
creation it is necessary, along with the general consolidated indicators, to provide the 
user with specification of the received sizes access so that the persons making the 
decision on purchasing, introduction and continuation of ERP systems operation had 
opportunity to see an overall picture which consolidated indicators are making from, 
and trusted the received sizes. The regular  ERP systems means, on a documentary 
basis confirming settlement data, help with achievement of such trust. 

Principle 5. Indicators of payback unite in an overall picture on the basis of 
weight coefficients. 

We will consider financial aspect of ERP systems payback. The increase in 
the income and reduction of the enterprise expenses will become straight lines and 
obvious advantages of ERP systems introduction. Also it is necessary to consider 
those factors which, on the contrary, will lower the income and increase expenses. 
And the following factors influence the income expenses of the enterprise: 

 increase in sales; 
 increase in financial means turnover; 
 increase in assets turnover, including warehouse stocks; 
 increase in usage efficiency of warehouse spaces; 
 decrease in obligatory warehouse stocks standards; 
 decrease in penalty expenses; 
 decrease in losses from business partners; 
 decrease in equipment downtimes and manpower; 
 labor productivity increase; 
 decrease in losses from contingencies; 
 improvement of financial conditions of purchase of goods and materials; 
 increase of buyers loyalty; 
 observance of a trade secret of the enterprise; 
 decrease in risks; 
 possibility of an exit in new, more difficult spheres of activity of the 

enterprise; 
 opportunity to fulfill requirements of the government and international 

financial institutions. 
The increase in sales is measured in ERP systems with the help of its regular 

means, for example – a large number of analytical reports. The analysis of sales 
increase as one of key analysis types for competitive trade enterprise, is carried out 
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in details, based on a set of factors. These data in the analysis can be consolidated, 
grouped and sorted, looked through in the form of cross-tables. Also reduction of 
shipment and goods delivery terms conduct to increase in sales that is also fixed by 
regular means of ERP systems [6]. 

The increase in sales volume is considered as one of independent indicators 
of ERP systems payback. As for reduction of shipment terms and goods delivery, we 
consider this indicator as additional for it isn't expressed directly in terms of the 
income or profit, but leads to their increase. Besides, loyalty of enterprise clients 
improves and there are some other positive effects: improvement of means turnover, 
increase in financial receipts and even possible simplification of accounting policies 
due to relative constancy of the prices and exchange rates on the short period. 

One more important consequence of ERP systems introduction - increase in 
turnover of financial means, first of all - receivables. In ERP systems the binding of 
commodity documents to payment documents with relational communication like 
(M:N) is registered. If payments for services or goods happen to be delayed, with 
introduction of ERP systems there is an opportunity to control a delay on the sums 
and dates and to take measures for its reduction. Indicators of receivables control 
include: 

 receivables turnover - the relation of sales proceeds to average 
receivables increased by number of the reporting period days; 

 overdue receivables coefficient – the relation of the overdue receivables 
sum to the total value of receivables; 

 outstanding receivables share of this month realization. 
The enterprise analyzes these indicators for the comparable temporary 

periods and seeks for their reduction that means growth of clients payment activity of 
accounts, that is growth of the enterprise solvency. 

The coefficient of assets turnover, including warehouse stocks, is equal to the 
relation of proceeds from production sales to the total cost of the enterprise assets 
(intangible assets, fixed assets, incomplete construction, investments, stocks, raw 
materials, money and receivables). It shows the quantity units of the sold goods 
monetary relating on assets unit. The enterprise aspires to increase in this indicator. 
Additional information is given by degree of profitability of material assets of the 
company - work of turnover coefficient of assets on net profit coefficient. 

The increase in efficiency of warehouse spaces usage is measured by growth 
of revenue per unit area of a warehouse. The indicator is calculated for the 
comparable reporting periods and estimated in dynamics. With ERP systems 
introduction the indicator improves owing to new opportunities of commodity stocks 
management at the expense of improvement of forecasts goods realization and 
better carried-out warehouse operations control. 
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Decrease in standards of obligatory warehouse stocks is an indicative 
consequence of introduction of ERP systems and is estimated in the sums of the 
warehouse stocks counted on the chosen dates – borders of the comparable periods. 

Decrease in expenses on penalties, decrease in losses from misconduct by 
partners, decrease in losses from contingencies are estimated by the corresponding 
sums according to the financial documents entered into ERP systems. Usually 
financial policy of the enterprise carries these expenses on separate sub-accounts 
and/or financial articles for the subsequent summation. Improvement of the 
considered indicators turns out to be consequence of planning improvement and 
control of operations which are provided by ERP systems. 

Decrease in equipment downtimes and manpower, increase of labor 
productivity are estimated as the relation of the corresponding expenses to revenue 
of the enterprise for the analyzed periods. 

One of the direct totally estimated indicators is improvement of financial 
conditions of goods purchase and materials. It is provided with use of analytical 
opportunities of ERP systems, and also improvement of control over observance by 
suppliers of contractual obligations. 

Introduction of ERP systems leads to great opportunities for increase in loyalty 
of buyers. This intensively developing direction of the enterprise work improvement. 
Quantitative indices of loyalty increase assessment represent a great interest for the 
enterprise [7]. They are: 

 loyalty index - a ratio between the total number of clients and number of 
the clients showing loyalty, for example, through repeated purchases; 

 volume of purchases according to clients recommendations; 
 regular customers number: regular customers are loyal in most cases and 

form, so-called, a kernel of clients; 
 sales share (old clients); 
 loyal client cost- the relation of total amount of the expenses made within 

loyalty program to total number of new loyal clients, or the old clients who increased 
loyalty; 

 time (from the first contact to the transaction); 
 number of transactions for the period; 
 receivables; 
 transaction refusals number. 

The enterprise trade secret observance [5] becomes an additional benefit of 
ERP systems introduction. So, moving of separate user data to a uniform database 
prevents casual loss of information, and also allows to keep it in case of employee 
dismissal. 

Decrease in risks of the enterprise is carried out at the expense of their more 
exact assessment by means of obtaining the detailed information provided by ERP 
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systems. The quantitative assessment of economic decrease in risks effect 
represents separate interesting area of the analysis. 

ERP systems operation gives also the chance of development and an exit to 
new, more difficult spheres of the enterprise activity which, owing to the labor input, 
are impossible without automation. For example, opening of new hypermarkets with 
a large number of served buyers at the same time, is impossible without the 
corresponding control and exchange of information with the enterprise head office. 
The ERP systems payback quantitative assessment in this case is expressed 
through the consolidated economic indicators which are already considered general. 

Opportunity to fulfill requirements of the government and international financial 
institutions for an entry into the new markets and IPO is a specific consequence of 
introduction of known ERP systems. Not the last role in the matter is played by 
popularity and prestigiousness of ERP systems. We will note, however, that payback 
of introduction of system of automation in this case isn't always transparent, and 
even successful introduction of prestigious systems leads to performance of the 
necessary, but not sufficient conditions shown to the enterprise. 

It is important to mean that only full ERP systems introduction results in its 
payback and achievement of the described advantages. If because of high cost of 
ERP systems and high cost of services in its introduction operation of important 
modules is postponed indefinitely, completeness of the reached control raises big 
doubts. 

For an assessment of financial aspect of ERP systems payback it is necessary 
to consider expenses on its acquisition and introduction. Degree of system 
functionality readiness before its introduction, including the accounting of the 
enterprise specifics because the services cost in introduction directly depends on it 
becomes a key factor. Also it is necessary not to lose sight of the system possession 
cost: whether the database management system (DBMS), demands separate paid 
subscriber services or the system is open for independent modification by the 
qualified staff of the enterprise, how much their training is. The possession cost of 
known prestigious ERP systems is often unforeseen and makes the considerable 
sums. 

From the point of social manifestations view, ERP systems operation can lead 
to  workplaces quantity change, work nature change of workplaces and to other 
consequences. Stability of work and the enterprise development depends on 
orderliness and automation extent of business processes that in social aspect is 
reflected in dependence of the enterprise on a human factor. 

The assessment of the enterprise personnel influence on efficiency of ERP 
systems introduction and operation  is based on the concepts "employee" and "user". 
As it is about the same workers, data of these reference books are connected among 
themselves, but it is usually convenient to have various reference books for the 
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concepts "employee" and "user". The characteristics of the employee considered by 
ERP systems belong to his production activity: belonging to territorial division and to 
an organizational established post, size of awards and bonuses for successfully 
transactions, etc. 

Characteristics of the user in ERP systems describe activity of the employee in 
aspect of access to functions of system: login, the password, the rights for 
performance of operations in system. Some employees can carry out duties in 
several adjacent divisions, and it is convenient to compare to one employee some 
various records of users. Thus, not all employees are users of ERP systems – there 
is a support personnel (drivers, forwarding agents) – but also they too participate in 
the general process and make the contribution to effective use of ERP systems. 

The considered principles and ERP systems payback indicators can be 
developed further taking into account branch specifics of the enterprises, the analysis 
of ERP systems modules, indirect advantages of introduction, the analysis of the 
centralized business management problems in combination with autonomous work of 
remote divisions, compliance of the introduced system and ideology of the enterprise 
work. 

Conclusions: 
1. The development principles of the ERP systems payback program modes 

assessment are offered. 
2. The necessity of ERP systems acquisition and introduction for many 

enterprises is beyond any doubt and demands the automated means of payback 
assessment for the acquired system. 

3. The payback assessment will allow the enterprises heads choice from the 
products which are available in the market of ERP systems to make more deliberate 
decision, on the basis of quantitative estimates. 
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