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Abstract. In this paper, we investigate the influence of the different academic
sports activities on the university student’s profile, particularly on their physical
and emotional status, using the Intercriteria analysis approach. Nowadays
universities are in the effort to contribute to student’s academic life by
providing variety of sports opportunities. These sports activities, which are a part
of university education, should be seen as activities that aim at develop not only
the student’s physical condition, but also the emotional and intellectual condition.
The purpose of the present study is to evaluate the influence of four different
sports on the physical and emotional status of the university students
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1 Introduction

The health and well-being of the undergraduate university students is in great
importance, not only due to their potential societal influence in the future, but because
many lifestyles related attitudes and habits are formed at this stage and persist across
the life span [7]. Physical and athletic activity is considered an essential factor in
achieving psychological and emotional balance for students by controlling and direct-
ing some behaviors through a set of exercises devoted to that, whether individual or
collective [8]. At present students' physical fitness is declining and their psychological
quality is getting worse and worse. Therefore, it is urgent to improve their physical and
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mental health level. To improve the overall health status of the students, most of the
universities in Bulgaria, promote different sports, as a compulsory discipline during the
first two years of education. Many of the university’s sports departments are offering
to students a wide range of sport disciplines for enhancing their physical and psycho-
logical health. The most popular sports in the department of "Physical Education and
Sports" of the University of Mining and Geology “St. Ivan Rilski"-Sofia are: football,
table tennis, fitness and basketball. In the present study, we propose the application of
the approach of InterCriteria Analysis (ICrA) to data, obtained from university students
practicing four different sports activities. The data was analyzed in search of
correlations between the results from the method of testing for the level of several
physical and personality qualities in order to investigate the influence of these sport
activities on the overall status of the students and to find the best physical and psycho-
logical tests for the test battery.

2 Presentation of the input data

The investigation and the data collection process, has been carried out in the department
of "Physical Education and Sports" of the University of Mining and Geology “St. Ivan
Rilski"-Sofia. The contingent of the investigation are 70, 1st year
students males, attending basketball (13 students, 01-O13), table tennis
(21 students, O1-021), fitness (18 students, 01-018) and football (17 students,
01-017) from “Physical Culture” subject. Following [9], we have chosen a set of
several parameters defining the level of physical and personality status in a test battery
of 17 control tests, divided into two major groups. In order to find differences and cor-
relations among the criteria (C1-C17) and the influence of the specific sports on the
students, the tests were performed in the beginning and at the end of the educational
year. In the first group is the test determining the overall physical condition of the stu-
dents: General physical fitness (C1), Strength (C2), Agility (C3), Flexibility (C4) and
Finger dexterity (C5). In the second group are the tests related to the personality of the
students: Control of attention (C6), Stability of attention (C7), Operational thinking
(C8, C9, C10), Logical thinking (C11), Memory (C12), Personal activity (C13), Will-
power (C14), Communication skills (C15), Organizational skills (C16) and Emotional
stability (C17). The input data for the analysis of the four different sports is shown on
tables 1-8.

Table 1. The input data of the students practicing basketball in the beginning of the
educational year
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Table 2. The input data of the students practicing basketball at the end of the
educational year
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Table 3. The input data of the students practicing table tennis in the beginning of the

educational year
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Table 4. The input data of the students practicing table tennis at the end of the
educational year
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Table 5. The input data of the students practicing fitness in the beginning of the
educational year
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educational year

Table 7. The input data of the students practicing football in the beginning of the
educational year

Table 8. The input data of the students practicing football at the end of the
educational year.

3 Results and discussion

The method of InterCriteria Analysis (ICA) is based on intuitionistic fuzzy sets, thus
rendering account of the effects of uncertainty. Originally, ICA was being proposed in
[1], and various aspects of its application over different data an its theoretical investi-
gation are given [2, 3, 5, 6]. Following [4] in order to categorize all the values of the
resultant n (n — 1)/2 pairs of criteria, we need to define two thresholds, « and g, for the
positive and for the negative consonance, respectively. The threshold values o and g
are values on the [0; 1]- scale, changing with a precision step of 0.1. In our case the
respective values, connected with the consonance/dissonance scale are as follows:
strong positive consonance (0.95; 1), positive consonance (0.85; 0.95), weak positive
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consonance (0.75; 0.85), dissonance (0.55; 0.75), strong negative consonance (0.05;
0.00), negative consonance (0.5; 0.15) and week negative consonance (0.15; 0.25).
When interpreting the results, the values of pic1, ciand v ¢y, ci, respectively mcx, i should
be considered. The ICA method is applied over the data in the above presented tables
(1-8). As a result, eight tables for membership part and non-membership part of the
intuitionistic fuzzy pairs, that represent an intuitionistic fuzzy evaluation of the relations
between every pair of criteria in the beginning of the educational year and at the end of
the educational year of the students practicing four different sports
(C1-C17) were obtained (tables 1-8).
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Table 9. Results of the application of the InterCriteria Analysis on the aggregated data
of the of the students practicing basketball in the beginning of the educational year
(A- the membership parts of the Intuitionistic fuzzy pairs, B- the non- membership

parts of the Intuitionistic fuzzy pairs)
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Table 10. Results of the application of the InterCriteria Analy5|s on the aggregated
data of the of the students practicing basketball at the end of the educational year (A-
the membership parts of the Intuitionistic fuzzy pairs, B- the non- membership parts
of the Intumonlstlc fuzzy palrs)
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Table 11. Results of the appllcatlon of the InterCrlterla Analy5|s on the aggregated
data of the of the students practicing table tennis in the beginning of the educational
year (A- the membership parts of the intuitionistic fuzzy pairs, B- the non-
membership parts of the intuitionistic fuzzy pairs)
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Table 12. Results of the application of the InterCriteria Analysis on the aggregated
data of the of the students practicing table tennis at the end of the educational year (A-
the membership parts of the intuitionistic fuzzy pairs, B- the non- membership parts

of the intuitionistic fuzzy pairs)
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Table 13. Results of the application of the InterCriteria Analysis on the aggregated
data of the of the students practicing fitness in the beginning of the educational year
(A- the membership parts of the intuitionistic fuzzy pairs, B- the non- membership
parts of the intuitionistic fuzzy pairs)
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Table 14. Results of the application of the InterCriteria Analysis on the aggregated
data of the of the students practicing fitness at the end of the educational year (A- the

B- the non- membership parts of

the intuitionistic fuzzy pairs)
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Table 15. Results of the application of the InterCriteria Analysis on the aggregated
data of the of the students practicing football in the beginning of the educational year

B- the non- membership

intuitionistic fuzzy pairs)

(A- the membership parts of the intuitionistic fuzzy pairs

parts of the
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Table 16. Results of the application of the InterCriteria Analysis on the aggregated
data of the of the students practicing football at the end of the educational year (A- the
membership parts of the intuitionistic fuzzy pairs, B- the non- membership parts of

the intuitionistic fuzzy pairs)

From the results of the application of the ICra, we see that the pairs with the strongest
positive consonance, i.e. those with smallest distance from the intuitionistic fuzzy truth
(0,1), in the beginning of the educational year are those detected between the:

- C8-C10 (basketball, table tennis and football)

- CB8-C9-C10 (basketball, table tennis)

The pairs with the strongest negative consonance, i.e. those with smallest distance from
the intuitionistic fuzzy truth (0,1), in the beginning of the educational year are those
detected between the:

- C1-C2 (basketball)

- C2-C13 (football)

- C6—C12 (fitness)
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There is also a correlation between the criteria Logical thinking (C11) and Memory
(C12) with the criteria General physical fitness (C1) (fitness) and the criteria Control
of attention (C6) (table tennis). At the end of the educational year all of the pairs in all
of the investigated sport activities are in dissonance, and some of the strong
correlations between the above mentioned criteria are missing. One possible reason for
this phenomenon is that students practicing sport activities on academic level
regardless of the sport they practice, develop and improve all of the locomotor skills
and mental condition.

4 Conclusions

Based on our findings, we can conclude that in general the relations among the
investigated criteria describing the physical and personality status of the students are
much stronger in the beginning of the educational year compared to the relations at the
end of the educational year. Some of the criteria in the test battery formed
between logically related indicators can be easily excluded from the test battery in order
to achieve efficiency while keeping the precision of the evaluating process.
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