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ABSTRACT

The social-psychological conditions in the administratively formed groups of students influence their educational achievenent. The experiment was carried, based on the objective assessment by computer tests of the knowledge of 156 (18 groups) first year students in the speciality Veterinary Medicine at the Trakia University, as well as on results of an inquiry, revealing the position of each member of the group in relation to the emotional preferences of the average statistical group member. According to the results of the inquiry, the results of three sub-groups in every group have been examined – that of the emotional leaders, of the "anti-leaders" (evoking least sympathy in the average statistical group member) and of an average sub-group. The average admission score for the students of each group had been calculated also. The correlation analysis between the average group result and each of the supposed factors shows that the average group result:

· is not influenced by the result of the members in the group before its formation;

· is not influenced by the result of the emotional leaders in the group;

depends considerably on the result of the anti-leaders (correlation coefficient 0,886).
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INTRODUCTION

The permanent increase of the training efficiency is one of the most important tasks which every university (should) follows. The solution requires to know the factors, influencing the efficiency.

As far as the universities apply the group form of student's training – the classes are conducted within administratively formed groups of students, a social-psychological factors in  the group are with possible influence on the training efficiency. The main component of the training efficiency is the group's resultativeness, evaluated by the average group mark.

The purpose of this paper is to present the researcher's work and the results in revealing the factors, influencing the resultativeness in the academic subject Medical Physics of the first year students (sophomores). in the speciality Veterinary Medicine at the Trakia University -  Stara Zagora.
MATERIALS AND METHODS

The students, studying Veterinary Medicine, were selected as an object of investigation for several reasons:

· Their number is considerable – more than 180 and they are distributed in a sufficient for statistical investigation number of groups – 18.

· The academic subject Medical Physics is obligatory, i.e. it is studied by all students. It is studied in the second semester, when the administratively formed groups have had enough time (one semester and one session – about 6 months) to become groups in social-psychological aspect, for whom the social-psychological laws are in force and, in particular, those influencing the training efficiency.

· Every student before each practical lesson in Medical Physics passes through a check and evaluation of his/her knowledge for the immediate practical lesson for which he/she is obliged to prepare in advance. The check up and assessment is performed objectively as the student makes a computer test, developed at the Department of Informatics, Mathematics and Physics by the first of this paper's authors. The computer tests for every practical lesson consist of a group of questions, checking the student's knowledge of the main notions introduced in the expected lesson. Each question has four answers, only one of which is the correct one. The student can see on the computer screen at a given moment only one question with the four answers. The answers have been selected in such a way that they seem equally probable for the person not knowing the correct answer, i.e. all answers of a given question are meaningful, they are often correct answers but to another question. Their external appearance is similar – they do not differ in length and type. The questions and answers are in the form of text, formulae and graphics.

By an original adaptive algorithm, set up in the test and changing the number of asked questions depending on the frequency of a given student's correct answers, the computer program makes assessment of the student's knowledge according to the six-grade system. The final mark of the current control is the average of the marks of the separate practical lessons (10 – 12 assessments for every student during a semester, i.e. the time of the experiment). The computer calculates also the average group mark of all examinations until the current one.

The practical lessons of the groups were conducted by different university teachers (the authors of this paper) but all groups made the computer test under one and the same conditions and requirements, which eliminated the subjective assessment as a factor, influencing the resultativeness.

The described system for current knowledge control was applied with some of the groups already at the end of the 80-ies of the past century and, from the beginning of the 90-ies it is applied for all students studying Physics and, in particular, for those studying Veterinary Medicine as well. Each academic year considerable differences are noticed in the average group marks and, in particular, in the groups from Veterinary Medicine. For example, in 2001/2002 academic year (the year of the experiment) the average group marks in Medical Physics for the speciality Veterinary Medicine at the end of the semester were in the interval: 3,43 – 4,98 (Table 1).

In order to elucidate the factors, determining the mentioned differences in the group marks, an experiment was conducted, the idea, preparation, provision and result processing and part of its conducting were done by the first author. The other authors took participation in the experiment implementation – the inquiry and the computer tests.

The experiment included an anonymous inquiry with subsequent knowledge assessment (throughout the semester) in the above-described way, equal for all groups. The aim of the inquiry was to assess the supposed social-psychological factors, influencing the resultativeness. It was conducted separately for each group during the introduction exercise (the first one) of the academic subject. The students were asked to cooperate by participation in the inquiry. It was explained to them that the results of the inquiry will not concern them personally, neither their group or course and the only purpose was to draw conclusions for the resultativeness. The confidentiality of their answers was guaranteed. Only a few refused participation. 

The inquiry involved in the experiment was a modification of the inquiry, suggested by Moreno (1, 2) who, by the help of questions of the type of : "Whom would you like to spend your free time with (specify the first three of the group)", determined the emotional leaders in the group.

Besides in emotional aspect, the group can have leaders in other aspects, too, for example intellectual, but according to the observations of the first author, the emotional leaders have the greatest influence on the group behaviour. The supposed spectrum of more or less conscientious and underlined emotions, which evoke in the average statistical member of the group every one of its members, ranges from sympathy through emotional indifference to antipathy. "The most sympathetic" member is the emotional leader of the group.

The inquiry in the experiment contained the request to arrange the members of the group according to their number (numbered list of the group was written down on the black wall) answering to the question:

"Whom (one) of the group members would you invite for a pleasant entertainment – to the cinema, for a walk, etc. excluding the sexual attraction (give on the first position the number of the first preferred, if he/she is encumbered – the number of the second one, etc. until finishing the whole group).

The inquiry data processing is illustrated by the example in Table 1. The student with number 2 in the group list arranges the numbers of the group members (without himself/herself) according to his/her preference (line 2 in Table 1) as he/she places first the most preferred one (number 5), second – the second preferred (number 4), etc. until the last number 8. Each position bears a weight coefficient. The largest coefficient is the number of the students in the group without one (the student making the inquiry) and corresponds to the first position. For each next position the corresponding coefficient is with one less than the previous. The coefficient of the last position is 1.

Table 1. An example of processing the inquiry cards of the experiment. Details are given in the text.
	Position in the inquiry:
	1
	2
	3
	4
	5
	6
	7
	8

	Filled inquiry card:
	5
	4
	1
	7
	9
	3
	6
	8

	Weight coefficient:
	8
	7
	6
	5
	4
	3
	2
	1


All inquiry cards determine the number under which a given group member is classified for each position. The number which specifies how many times a given position is mentioned is multiplied by its coefficient. The obtained multiplications are added in order to obtain a summary numerical index for the emotional status of a given member in the group. For example, if the member with administrative number 1 in a group of 9 people is mentioned by 8 inquired persons and two of them place him on the last (8-th) position with coefficient 1, four rank him fourth (coefficient 5) and two place him 3rd (coefficient 6), his index is: 2 x 1 + 4 x 5 + 2 x 6 = 34. The more advaced position (closer to the first, leader's one) a mentioned group member occupies, the higher (as a numerical value) his index is.

The members of each group were arranged according to the obtained index. In the first third (sub-group) of the group, thus arranged, were the emotional leaders (with largest index). For the members in the last third (with lowest index) we use below the term "anti-leaders". A positive relation was presumed between the personal qualities of the leader (leaders) in the group and the averaged group mark – i.e. the preliminary expectations were that the more studious leaders would increase the resultativeness of the group and vice versa – modest would be the average group marks of groups with less studious leaders. It means that the social-psychological factors influencing the resultativeness of the group were presumed to be: the resultativeness of the first emotional leader, the resultativeness of the sub-group of the emotional leaders, the resultativeness of the sub-group of the anti-leaders and that of the average sub-group (to which the average statistical group member does not feel neither any special feelings of sympathy, nor of antipathy, i.e. that of the "unnoticeable ones"). The average mark at the end of the semester was used as a characteristic of the resultativeness for each of the obtained sub-groups.
The administrative selection of the group composition (formed in dependence of the foreign language studied at the secondary school) was supposed to be a factor, potentially influencing the group resultativeness. We assumed that as a result of this selection, in some of the groups – with higher marks, students with better intellectual capacity and formed habits of learning were included accidentally. As a characteristic of these personal qualities was used the admission score of each student where both the intellectual capacities (the mark of the examination) and the habits for learning (the marks of the secondary school diploma), formed before the formation of the group, have been reflected. The average admission score was calculated fore each group.

The correlation between the average group mark and the numerical characteristics of the above-mentioned factors was calculated.

RESULTS AND DISCUSSION

The following peculiarities are noticed in the inquiry cards:

· In their inquiries all absolute leaders had mentioned on the first position the second one according to leader's position in the group;

· The formation of anti-leader's couples in some of the groups is noticed as each of the anti-leaders in the couple mentions on the first position his partner in the couple.

Some of the results of this investigation are presented in Table 2. The table shows that 156 people participated in the inquiry, almost 90 % of the students – sophomores in Veterinary Medicine. Each of the groups had a sufficient number of inquired persons (average 8,6) in order to outline adequately the picture of the emotional relations in the small group (the small groups are objects of research in social psychology). The average marks of each of the investigated sub-groups varied in the interval 3,92 – 4,33:

· the absolute emotional leaders in the groups (the first in every group, arranged according to the inquiry) showed average result 4,28;

· the sub-group of the "nice guys" – the first sub-group, showed average mark 4,14;

· the sub-group of the "golden medium" or the "unnoticeable" in the group – the medium third showed average result 4,33;

· the sub-group of the emotional anti-leaders (the "anti-nice guys" – evoking a feeling close  to antipathy) showed average result 4,00;

· the absolute emotional anti-leaders in the groups (the last in every group) had average mark 3,92.

The obtained data show that in his emotional evaluation for the attractiveness of a given group member, the average statistical student includes as a component also his resultativeness – the absolute leaders are better students (average result 4,28) than the absolute anti-leaders (average result 3,92) but this characteristic is not the basic one in the emotional evaluation of the personality – the predominant part of the students with high results are in the group of "the golden medium" – comparatively back in the emotional arrangement of the group.
Table 2. Results of the experiment for determination of the factors having impact on the group resultativeness.

	
	Number of inquired students 
	Averaged group mark
	Averaged admission score
	Absolute leader's averaged mark 
	Averaged mark for the first sub-group from leader's ranking
	Averaged mark for the middle sub-group from leader's ranking
	Averaged mark for the last sub-group from leader's ranking

	Group 1
	11
	4,36
	28,54
	5,00
	4,57
	4,27
	4,28

	Group 2
	10
	4,44
	26,79
	5,50
	5,00
	4,25
	4,39

	Group 3
	9
	3,68
	27,84
	3,20
	3,23
	4,19
	3,61

	Group 4
	11
	3,89
	26,30
	4,60
	4,53
	3,67
	4,05

	Group 5
	7
	3,73
	25,89
	2,71
	3,70
	3,79
	3,71

	Group 6
	5
	3,92
	26,81
	3,00
	4,19
	4,00
	3,60

	Group 7
	6
	4,03
	25,93
	3,50
	3,75
	3,83
	4,50

	Group 8
	9
	4,31
	25,89
	3,75
	3,96
	4,47
	4,50

	Group 9
	8
	4,33
	25,76
	4,75
	4,56
	4,50
	4,00

	Group 10
	11
	3,87
	27,26
	5,00
	4,00
	4,18
	3,03

	Group 11
	10
	4,32
	25,80
	5,38
	4,54
	4,21
	4,26

	Group 12
	6
	3,72
	25,73
	3,40
	3,00
	4,78
	3,38

	Group 13
	8
	4,12
	24,22
	3,78
	3,78
	4,73
	4,05

	Group 14
	9
	4,98
	25,93
	5,73
	5,20
	4,84
	4,89

	Group 15
	10
	3,90
	25,61
	4,43
	3,81
	4,29
	3,46

	Group 16
	8
	4,52
	26,51
	4,25
	3,92
	5,60
	4,40

	Group 17
	9
	3,43
	25,70
	4,30
	4,02
	3,28
	2,98

	Group 18
	9
	4,92
	26,13
	4,67
	4,82
	5,07
	4,88

	Average:
	8,6
	4,14
	26,26
	4,28
	4,14
	4,33
	4,00

	Sum:
	156
	
	
	
	
	
	


The comparison of the average group admission score with the average group mark of the computer tests showed the inconsistency of the hypothesis that the differences in the average group marks can be a result of a casual selection of students with similar personal abilities to learn. The correlation between the average admission score of the group and the averaged group mark turned to be almost zero (-0,047), i.e. the conclusion which is a little bit unexpected by the authors, is that the resultativeness of the group does not depend on the abilities acquired by the group members before the formation of the group (within the terms of the admission selection). This result showed that in the group formation it is not necessary to pay special attention to the resultativeness of its members before starting at the university, in order to increase the results of the group. Although the correlation between the average admission examination mark and the computer mark for the group was zero, there was a positive not large (0,31) correlation between the individual admission score and the computer mark of each inquired student (significant in statistical aspect).

Out of the remaining treated factors (unexpectedly) the weakest was the dependence of the group results on the result of the first leaders (correlation 0,370) and on that of the sub-group of the leaders (correlation 0,376). The correlation between the middle sub-grup marks and the average group marks was 0,886. The strongest turned out to be the dependence between the average group marks on the marks of the anti-leaders (correlation 0,712). For significance level ( = 0,05 and level of freedom k = 16 (3) it turned out that significant (different from 0 with probability over 95 %) is only the correlation coefficient of the anti-leaders. The correlation coefficient for the middle sub-group is on the significance limit.

The mentioned results show that the strongest social-psychological factor having impact on the resultativeness of the group, is the result of the anti-leaders. 

In other words, the average statistical student is influenced not so much by the positive or negative example of the leaders but by that of the anti-leaders – it is not so important for him to be like the leaders but he strives not to admit lagging behind the anti-leaders – the people to whom he has feelings within the spectrum of the negative ones. Stimulating is rather the high result of the anti-leaders – when the anti-leaders are good students, the whole group has high results (for example, the first three groups according to the result – 14, 18 and 16). The anti-leaders with modest results are of no importance as a stimulus for learning and they lower the average group mark with its small part in the average mark, not as a negative example for imitation – for example, 5, 10, 13 and 15 groups.
The factors, discussed so far in this research, are efficient in the training in general, not only in the training in Physics and not only for the students in Veterinary Medicine. The above made conclusions can be taken into account in a future work for the organizational optimization of the training by a suitable formation of the administrative groups. For this purpose additional investigations are necessary to reveal the potential anti-leaders among the newly admitted students. As it was mentioned above, there is a positive correlation between the student's admission score and the individual average mark. By an appropriate distribution of the potential anti-leaders admitted with high admission score in the administrative groups can be achieved a certain increase of the groups results and, hence, of the training process efficiency.
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