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Abstract— The aim of this research was to promote the development of cooperative learning in
university academic programs through the application of the role-play techniques, which contribute to
the formation of cooperative behaviours. A model that specifies the actions done, based on in a pre-
experimental design was implemented that disposed of a pre-test and post-test to evaluate the impact of
the technique. Based on a case study focused on the Systems Engineering program at the University of La
Guajira - Colombia, it was obtained as the result the appropriation of significant learning related to
software development methodologies in 20 students of the Software Engineering Il course. The
application of the technique allowed the knowledge appropriation of each role assigned within of a
software development project through SCRUM methodology.
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I. INTRODUCTION

Higher education is considered a mean to promote the development and consolidation of the countries. There
are many ways in which Higher Educational Institutions (HEI) can contribute to particular environments within
their contexts [1]. Thus, awareness of the changes that are triggered by aspects such as technology, science and
innovation developments, becomes of high importance for these organizations. The above with the purpose of
encouraging students to develop abilities which allow them to confront all kinds of situations [2].

The teaching approach represents one of the fundamental aspects of fulfilling such objective, as it makes it
possible for the students to learn by involving their previous knowledge and motivations as a function of their
own personal and professional projects [3]. This approach appeals to the interest and enthusiasm of the students,
which depends on factors including content, presentation and instructor-student relation. These, in turn, are
influenced by time, the number of students and the instructor’s abilities [4]. However, teaching methods and
techniques are often based on traditional education systems where students receive knowledge as al unalterable,
unquestionable truth [5]. This situation leads to the standardization of knowledge transmission and reception in a
limited way which does not cover personal meanings and transform potential components into secondary ones
[6].

The above, along with new scenarios that are constantly faced by Higher Educational Institutions, has led to
the search of new teaching and learning perspectives where the student could construct his own knowledge. This
phenomenon contributed to the emergence of new approaches associated with relations, attitudes and solidary
values such as cooperative learning, which seeks to impulse adaptation to the work and social environment of
the student by emphasizing group work [7]. Some of the purposes of this approach are: to encourage the active
participation of the student in the learning process; to increase learning via student-student interaction, to
promote independent learning, to develop leadership skills, and to prepare the student as a citizen of the current
work environment [8].

In a similar way, the impact of existing challenges that are faced by the educational field has been analysed
by using tools that study in the future. One of these tools is the prospective, which consists of both pre-active
and pro-active actions that aim to identify specific situations and then react accordingly to achieve desired
changes through the adaptation of the actors involved [9]. In order to perform the analysis, prospective study
uses a set of methods and techniques that allow the evaluators to evidence and understand relations and
behaviours within the studied system. Role playing is one of these techniques in which participants play the role
of another individual, acting and behaving in a way that is different to his own personality. This method aims to
influence the forging of moral feelings, the development of cooperative behaviours and the preparation of
individual for the work environment [10].
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Role playing games have been used as a support tool for studies regarding: sustainable development [11],
intelligent agricultural systems [12], climate change and management of water [13, 14], to name a few. The
technique has also been applied in the educational field regarding studies of symbolic training [15],
improvement of the oral expression [16], argumentative competences [17], assessment of college learning and
development of the creative and emotional potential of college students [18, 19].

On the basis of the foregoing, it is worth asking the question: how can role-playing games be used to promote
cooperative learning in college environments? In order to find an answer, the application of role-playing
technique in a course of an academic program was established as objective of this study, the results should
encourage instructors to combine or replace the traditional teaching process with modern strategies that are
focused on the students by promoting significant learning [18].

With the purpose of accomplishing the objective above, the course of Software engineering II was selected as
a case study within the academic program of Systems Engineering at the University of La Guajira, Colombia.
This course was selected since for software projects, and especially those that are categorized as complex,
require individuals to interact under a collaborative environment which allows them to control aspects such as
dimension of the project, delivery times and human limitations that affect the life cycle of the software [20].

Il. MATERIALS AND METHODS

The research was carried out using the pre-experimental pre-test, post-test approach, by evaluating the
knowledge of students regarding methodologies for software development, before and after applying the role-
playing game. This means that the study involved a group of individuals from which notes were taken prior and
after intervention with the purpose of analysing the observed changes [21].

The course of Software Engineering II of the Systems Engineering program of the University of La Guajira,
consists of 4 credits and it is taught in the seventh semester of the curriculum. This course is taught in a
theoretical-practical way, and it was selected as target to apply the technique with the purpose of highlighting
the acquisition of significant learning by the students. And specifically, knowledge regarding methodologies of
software development, which is the fundamental subject within the professional profile of a systems engineer.
Such learning is to be achieved under a collaborative environment that is supported by role-playing games.

A. Data recollection techniques

Data collection techniques included surveys and observation that were applied to instructors of the University
of La Guajira and to staff of software development companies. The purpose of this data was to determine the
content of the surveys (pre-test and post-test) that the students completed before and after the application of the
role-playing game. This comparison would indicate the level of learning that was achieved through the
application of the technique. On the other hand, the observation allowed the assessment of the appropriation of
such knowledge by recording the behaviours and conducts that were expressed by the students when applying
the technique. The process was carried out at the end of the first semester of 2016. In that time, 20 students were
taught concepts and theories related to software development methodologies over the course of the subject.

The surveys were applied by using a questionnaire as collection instrument, and a sample of 5 instructors and
5 entreprencurs. The questionnaires were previously validated by instructors, whom expressed their opinions
about the content through expert judgment with the purpose of ensuring the incorporation of key aspects and the
removal of those considered irrelevant [22]. In the same way, reliability analysis of the questionnaires was
performed by using the Cronbach alpha coefficient through the SPSS software, which quantifies the existing
correlation between the parts of an instrument [23].

B. Data analysis

The results were analysed through the descriptive statistics of a scale which allowed the assessment of the
knowledge that was acquired by the students during pre-test and post-test. The Wilcoxon signed-rank test was
also used to verify the extent of the significant results as a function of the assessment ranks that were used [24].
This test was carried out via SPSS statistic software.

C. Proposed conceptual model

The research was based on the model that can be seen in Figure 1, which consists of stages: A) Data
collection; B) Design and evaluation of the questionnaires; C) Development of the pre-test; D) Application of
the role-playing game; E) Development of the post-test; and F) Analysis of the results.
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Figure 1. Proposed conceptual model

This model is described as follows:

A) Data collection: surveys were conducted on instructors and entrepreneurs that were familiar with the subject
related to the case study. The data collected was to be used as a basis for the formulation of questionnaires
(pre-test and post-test) that would later be applied to the students.

B) Design and evaluation of the questionnaires: once the data were collected, the questionnaires designed and
subsequently evaluated by the instructors through the expert judgement technique, with the purpose of
ensuring the gathering of truly relevant data related to the knowledge of the students.

C) Development of pre-tests: the first questionnaire was applied after being evaluated. It would indicate the
level of knowledge that the students had regarding development methodologies that were studied
throughout the semester, prior to the role-playing game.

D) Application of the role-playing game: the group was divided in several sub-groups whose members are
informed about the objective and the details of the game to be played (roles, number of players per group,
rules, facilitator, etc.). Each individual subsequently starts playing the role that was assigned to him/her. All
participants should do so in the best possible way.

In order to develop the role-playing game, 4 groups of 5 students were created. The purpose of the activity
was for the individuals to use concepts and aspects that are associated with the application of software
development methodologies. Such knowledge is acquired over the course of the asignature, and they were to be
applied in a practical way through collaborative learning under the focus of the SCRUM methodology, which is
the most commonly used in organizations.

The above was achieved by assigning each group with a project that required the application of the SCRUM
methodology for a proper development through 10-minute role-playing. In this way students could examine
activities, roles and factors that relate to the methodology in a participative, active way which would contribute
to the improvement of data acquisition through traditional learning. Therefore, it is necessary for college
students to become involved with learning-teaching methodologies and innovative group-evaluation techniques
that allow the development of new skills [18].

E) Development of the post-test: once the role-playing game is applied, students were once again evaluated
with the purpose of confirming if the results of the technique led to the acquisition of significant knowledge,
when compared to the pre-test results.

F) Results analysis: the final stage involved the arrangement of data according to proposed assessment scale.
The data were arranged by using the Wilcoxon signed-rank test with the purpose of identifying the extent of
the significant results.

I11.RESULTS AND DISCUSSIONS
A. Surveys

The instructors informed about the need to incorporate questions that were related to key aspects, such as life
cycle of the software, development methodologies and factors to be considered when selecting them. On the
other hand, the entrepreneurs suggested the use of SCRUM or its variations, as the methodology that is most
commonly used by software development companies. They also informed about inconveniences during the
analysis of requirements and the appropriate application of the methodology by the staff. These two phenomena
lead to non-compliances in delivery times and cost overruns. Due to the aforementioned facts, life cycle of the
software was established as a topic for the role-playing game, according to the methodology that was described
by the consulted entrepreneurs.
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B. Results of the pre-test

Once the questionnaires had been validated, the pre-test was applied to 20 students of the course. Table 1
shows the results that were obtained. They are arranged on the basis of an assessment scale that was designed
from the rank that is used by the University of La Guajira, with 3.0 being the minimum grade to pass and 5.0 the
highest grade. Thus, each question has a value of 0.5.

Table 1. Pre-test results

Rank Frequency Percentage
4.0-5.0 2 10 %
3.0-39 7 35%
20-2.9 9 45 %
0.0-1.9 2 10 %

Total 20 100 %

When based on the minimum grade, it can be observed that 9 students (45%) passed the pre-test, 7 of which
with grades between 3.0 and 3.9, and 2 between 4.0 and 5.0. Most of the students (55%) obtained grades below
3.0.

C. Application of the role —playing game

Some of the roles that are interpreted in the game include individuals that influence directly in the
development of the project, as well as some other that act as feedback to the SCRUM process (Table 2). Each
group was provided with information related to the characteristics and functions of the roles to be played in the
game, with the purpose of achieving an appropriate interpretation.

Table 2. Roles of the SCRUM methodology

Role Function
Product owner Determines the priorities of the Project
Scrum Master Manages and faccilitates the execution of the SCRUM rules
Development team Builds the Project
Interested Adpvises, observes and gives feedback to the development process

Special emphasis was associated with the observation of the key aspects for the development of the systems
engineer during the game. Some of these aspects included: techniques of data collection, analysis of
requirements, allocation of responsibilities, design, implementation, quality control and deployment of the
software.

D. Development of post test

The role-playing game was followed by a second evaluation that would identify whether the technique
contributed to the acquisition of significant knowledge or not, when compared to the pre-test. The results of this
stage are shown in Table 3.

Table 3. Post-test results

Rank Frequency Percentage

4-5 5 25%
3.0-3.9 11 55%
2.0-2.9 4 20 %
0.0-1.9 0 0%

Total 20 100 %

It can be observed that 80% of the students passed the second test; 25% of them with grades between 4.0 -5.0,
and 55% with 3.0 — 3.9. In a similar way, the percentage of students that failed the test was reduced from 55% to
20%.

E. Result analysis

Once the pre-test and post-test was developed, the data was analyzed by using the Wilcoxon signed-rank test
(Tables 4 and 5).
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Table 4. Wilcolxon ranks

N Average rank Rank sum
Postest-pretest Negative ranks 3= 7.1667 21.50
Possitive ranks 167 17.718 187.0
Draws 1°
Total 23

a. postest < pretest
b. postest > pretest
C. postest = pretest

Table 5. Contrast statistics®

Postest-pretest

Z —-3.114%
Asymptotic Sig. (bilateral) 0.002

Note: a. Wilcoxon signed-tank test; b. Based on the negative signs

A value of P < 0.05 was obtained from the results, which indicates that there are significant differences
between the grades achieved by students during pre-test and post-test and also this demonstrated the application
of role-play technique is relevant to the promotion of cooperative learning, being the grades of the second
evaluation higher. A similar case was found where is implemented the robotics in Lego to support the robotic
cooperative learning, which it produced a P < 0.01 for the correlation of the pre-test and post-test, developing
improvement in critical thinking of students, compared to practice exercises [25]. Above demonstrates, although
the cooperative learning through robotics is effective, learning does not cover completely, because only
improved the critical thinking, without taking into account the other competencies.

It is observed that the application of role-play technique in the teaching process facilitates the development of
collaborative learning environments that promote analytical and critical abilities. In other researches, this
process could be counterproductive for students with disabilities in characterizing a role due to its ideology or
beliefs, which can be a little bit beneficial in the result analysis [26]. For that, conditions must be created for the
student to freely express himself in an area of understanding, acceptance and respect, in order to attribute
significance to the knowledge imparted to him [27]. Hence, HEI need to implement learning strategies and
methodologies that contribute to the integration of the student with the constantly changing environment. In this
context, role-playing games allow the individuals to feel a higher level of implication and turn data into
knowledge throughout the traditional learning process [28].

IVV.CONCLUSIONS

Instructors are provided with an innovative learning methodology which allows students to adapt to
teamwork. There was a clear need to implement learning methodologies which covers further beyond the
appropriation of concepts and theories, therefore allowing the student to put his knowledge into practice in an
active and participative way.

College learning processes should contribute to the integration of the student, with the purpose of articulating
the acquired knowledge to different day-to-day situations within the social and work environments. On the other
hand, the methodology that was implemented can be applied through the application of other techniques that
aim to identify key variables that should be considered when developing cooperative environments.
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