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Abstract  
The attitude of the university student is closely related to the people around them and their 
environment. To analyze their attitude has been reproduced a scenario with people of the same sex, 
opposite sex and different study area. To this end, the GT (Game Theory) was applied. On the game, 
students participated in the courses of Business Administration and Electrical Engineering. To identify 
the attitude related to the co-worker, a game was applied with symmetry and informative asymmetry 
which consisted of 2 movements each. For data analysis STATA software was used which allowed to 
observe the development of the student in each situation to which he was exposed. The results affirm 
that male students of Business Administration when collaborating with people of the opposite sex and 
of different career change their attitude significantly. In conclusion, the student works best when his 
co-worker belongs to the same career. 
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1 INTRODUCTION  
The present study tries to verify if there are changes of attitudes in the university students according to 
the sex and the area of study, it is understood that when we refer to the sex, we are referring to the 
battle of the sexes, this metaphor we relate it with the match of tennis played in 1973 between Billie 
Jean King and Bobby Riggs, where Billie Jean King defeated Bobby Riggs. This defeat changed 
Bobby's attitude towards women, as it is known, currently the woman participates actively, and daily 
plays an important role in society, that is why women and men are in dispute and on many occasions 
these disputes change people's attitudes. 

Explicit measures of attitudes refer to evaluative judgments that expresses a thing with clarity and 
determination; while, implicit measures of attitudes constitute faster, unconscious and difficult to 
control assessments [1]. One of the ways to change attitudes is communication, in most cases 
persuasive messages lead to change of attitude, so that the individual changes attitude previously, the 
beliefs of the receiver of the message must be changed [2]. Although people have well-defined 
attitudes related to objects or people, they are not always willing to disclose them in public and, when 
called upon to reveal them through simulations or stimuli, these attitudes are corrected on the fly [3], 

The study by Funk and Willits, states that the behavior of students who were in a short stay in 
university differ significantly from their non-university peers in religious attitudes and gender roles [4], 
other authors orient research towards the object, specifically in processes involved in learning and 
studying in academic performance and try to assess the degree of influence of students' attitudes on 
the object. Attitudes have a multidimensional character that integrates several components: cognitive, 
affective-evaluative and behavioral, although the majority of the authors agree that the affective-
evaluative component is the element most considered in the attitude [5]. 

One of the theories applied to the study of attitudes is TRA (Theory of Reasoned Action), developed 
by Fishbein and Ajzen in 1985, this is a model based on cognitive information based on beliefs, 
whether related to objects or people. The application takes into account both individual and group 
factors, this being one of the main technical advantages [6]. Another theory that analyzes the behavior 
of individuals is GT (Game Theory), the battle of the sexes is a classic example of a coordination 
game, in this case, knowing your opponent's strategy will not help you decide your own course Of 
action [7]. On the other hand, the concept of dominant strategy refers to a player knowing when to 
decide between options, which strategy is better than the other, in response to any combination of 
strategies that other players choose [8]. 

To identify strategies related to attitudes when a co-worker is replaced, a game was simulated, in 
which the following factors were analyzed: SS (Same Sex), OS (Opposite Sex) and DA (Different 
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study Area), with Same Career, Opposite Sex - Same Career, Same Sex - Different Career, Opposite 
Sex - Different Career. 

To describe the attitude of university students based on the strategies mentioned above, a 
methodology was established, the results were analyzed and finally the conclusions; The same that 
will be explained in the following sections. 

2 METHOD 

2.1 Sample 
The sample consisted of a total of 64 students of the B (Business Administration) and E (Electrical 
Engineering) careers, these courses are part of the Escuela Politénica Nacional that is established in 
the city of Quito, the distribution of the sample in each Career was: B = 32 students and E = 32 
students, each with male = 16; Female = 16. 

2.2 Instruments 
Through the simulation of the classic game the battle of the sexes, it was observed how the students 
interacted when the co-worker was replaced with another person of the same sex, different sex and 
another area of study. The instrument used to collect the information was the game matrix, because it 
is appropriate for simultaneous games, in it, it synthesizes the optimal strategies of the players. 

2.2.1 Description of the game 
The students at the beginning of the course should choose a single co-worker to develop a project, i.e. 
a group of two students, at the same time he was given the freedom to choose his own mate be this 
man or woman. The teacher who teaches the project formulation and evaluation course in the 
Business Administration and Electrical Engineering carrers, in the middle of the course, decides to 
randomly change a co-worker to one of the students, of the respective careers with another one of the 
other career, in order to observe the attitude of the student when the co-worker was replaced. The 
condition is that the student at the end of the course must submit the project with the new co-worker. 
The attitude was observed during the semester. Each time the student was observed to cooperate 
with the new co-worker at the time of class of the subject: project formulation and evaluation a point 
was assigned to C (Cooperation) otherwise it was assigned 1 point to N (Non-cooperation); (Warning: 
it is recommended not to associate the battle game of the sexes with the prisoner's dilemma because 
other rules are used and the logic is different). The utility function is described below. 

Utility Function:  

The variable X is considered as the utility function of the score assigned to the student if they obtain C 
(Cooperation); if both players obtain N (non-cooperation) they are assigned 0.25 points for both 
because there are humans who are not prone to cooperation, in Fig. 1 the utility function related to C 
(cooperation). 

	  
Fig. 1 Utility Function 

Table 1 shows the outcomes related to the players' utility. 
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Table 1.  Outcomes related to utility. 

Outcomes    Numbers of C    Utility 
P1 P2   (X)   U1 U2 
C C  2  0,5 0,5 
C N  1  1 0 
N C  1  0 1 
N N   0   0,25 0,25 

2.2.2 Algebraic description of the game 
The game can be described algebraically as follows: 

Players:  P = {(P1, P2)} 

Strategies: S1 = {(C1, N1)} 

       S2 = {(C2, N2)} 

Outcomes: S1 * S2 = {(C1, C2); (C1, N2); (N1, C2); (N1, N2)} 

Payoffs to players: Γp = {(0,5; 0,5); (1,0); (0,1); (0,25; 0,25)} 

2.2.3 Description in strategic form and game solution 

In Fig. 2 we can see the description of the game in strategic form and the optimal strategies of the 
players, in it is observed that if both players decide C (cooperation) both get as payments (P1 = 0,5, 
P2 = 0 , 5), if both players decide N (non-cooperation) both get as payments (P1 = 0.25; P2 = 0.25), in 
case one of the player's strategies is C (cooperation) while the strategy another player is N (Non-
cooperation), the player who has used as strategy C (cooperation) the utility will be 1 while the 
opponent will receive as zero utility. 

The optimal strategy for both players is C (cooperation), because no player is encouraged to 
unilaterally deviate from this strategy and in this decision is the Nash equilibrium that is represented by 
the outcome = {(C1, C2)}, Which corresponds to Payoffs to players = {(0.5; 0.5)}. 
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Fig. 2 Nash Equilibrium (Optimal solution for both players). 

3 RESULTS 

3.1 Information symmetry 
To evaluate the results obtained in the present simulation, different types of hypotheses have been 
proposed, to determine if there is a significant difference in the groups to be evaluated. For this we 
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have divided into two parts a group of information symmetry, consisting of people that are grouped by 
affinity, that is, the same career, whether the same sex or opposite sex; And a second, which was 
determined by the teacher in a random manner, this group will have informative asymmetry, since they 
are made up of players of different career either of the same sex or opposite sex. 

3.1.1 Analysis of the attitude of students of the same sex and careers  

As a first scenario, the study was made to students of the same sex and same career to be able to 
determine whether or not there is a change of attitude in them. For this, the following hypotheses were 
proposed that will be demonstrated on the basis of the T-test. Fig.3. 

− Ho: ATTP1 = ATTP2 (There is no change of attitude) 
− Ha: ATTP1 =! ATTP2 (There is change of attitude) 

 
Fig. 3. Test-T of students of the same sex and race. 

The T-test shows that when comparing the variances of groups of the same sex and the same career 
(MBMB, MEME, FBFB, FEFE), we obtain a value t = 0.4130, that is, it is in the acceptance zone of Ho, 
since their upper and lower intervals are between 0.4813 and -0.3251 respectively, this shows that 
there is no significant difference in their attitude when the co-worker is of the same career and the 
same sex. 

3.1.2 Analysis of the attitude of the students of the opposite sex and of the same career  

Likewise, the T-test and its hypotheses were performed for the second scenario, which represents 
students from the same career and opposite sex, in order to check whether or not there are significant 
changes in their attitudes, since in general, while interacting with individuals of the opposite sex, 
although these are known, there is a certain alteration in their behavior since men and women are not 
only physiologically different, but also emotionally and mentally (Fig.4). 

− Ho: ATTP1 = ATTP2 (There is no change of attitude). 
− Ha: ATTP1 =! ATTP2 (There is change of attitude). 
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Fig. 4. Same career Test-T and opposite sex. 

In Fig. 4. We evaluated the attitude of the students when they were grouped with students of the same 
career and opposite sex, in which we estimate that it is in zone of rejection, that is to say, of null 
hypothesis with a value t of 0, 6570 and its upper and lower intervals of 0.5968 and -0.3156, therefore, 
his attitude tends to change, however, is not very significant, so it is manifested that, although his 
attitude changes as he is with a partner of the opposite sex, this change is not of great magnitude 
because somehow there is still information symmetry.	  

3.2 Information Asymmetry 

3.2.1 Analysis of the attitude of students of opposite sex and different career 
In this case we proceed to study the attitude of students through informational asymmetry, which 
consists of changing to the workmate someone they do not know, in this case in particular, to change 
each group of two students by another of different career. 

As a first case, we will analyze the scenario of opposite sex and different career, in which, we will 
visualize if there was a change or not of the attitude of the student and in what magnitude. 

− Ho: ATTP1 = ATTP2 (There is no change of attitude) 
− Ha: ATTP1 =! ATTP2 (There is change of attitude) 

 
Fig. 5. Test-T with asymmetry Informative: different career and opposite sex. 

In Fig. 5. It can be seen that the attitude of students is very changing, replacing their co-worker with 
one of different career and opposite sex, since their t-value is 1.94 that is outside of the intervals -
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0.02973 and 0.6547, indicating change that it is located in the rejection zone of null hypothesis, i.e. 
they present a significant attitude. 

3.2.2 Analysis of the attitude of the students of the same sex and of different career 

As we demonstrated in the previous scenario there was a significant change in the attitude of the 
students which is a normal thing, since they do not know their partner or their abilities, skills and 
behavior of the same, therefore, we will also make a analysis to the students of the same sex and 
different career to evidence if there was a change or not of attitude, although, they are of the same sex 
and tend to have a clearer reference so to speak of its behavior. 

Ho: ATTP1 = ATTP2 (There is no change of attitude) 
Ha: ATTP1 =! ATTP2 (There is change of attitude) 

In Fig. 6. It can be seen that when replacing the co-worker, even if the co-worker is of the same 
gender, his attitude tends to change, with a value of t = 0.8331, which is located within the rejection 
zone of Hypothesis, since their intervals are between -0.2678 and 0.6116. However, although there is 
a variation in their attitude, this is not as significant as that presented in the case of information 
asymmetry; that is, to change the partner for a person of different career and opposite sex. 

 
Fig. 6. Test-T students of the same sex and different career.  

4 CONCLUSIONS 
Based on the results of the T-test, using the software Stata / SE 12.0 and the hypothesis approach 
above; It is concluded that groups composed of students of the same career (information symmetry), 
tend to have a positive attitude, that is, their attitude does not change, whether the groups are made 
up of students of the same sex or opposite sex, due to that these are known and have in common the 
area of study. On the contrary, when changing his co-worker by one of another career either of the 
same sex or opposite sex, his attitude had a significant variation. Above all, in the scenario of MBFE 
(Male Business and Female Electric), where an independent test was found a t value of 3.54 that fell 
into the null hypothesis rejection zone with a P-Value <0.05, Indicating that their attitude variation in 
this scenario was more significant. For the aforementioned, it is concluded that, in order to perform an 
efficient work, it is advisable to perform groups by affinity, that is, considering the level of information 
symmetry, in order to work in an environment of trust, on the contrary, when working with Informative 
asymmetry, it takes time to adapt to the new partner and therefore, at the beginning they present a 
resistive attitude, that is, they will always be defensive to any movement or reaction of their new co-
worker.	  
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