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Extended Abstract

The purpose of the present study was to develop a computer game design framework
for learning a variety of cognitive topics and assessing its effectiveness in procedural
learning. To achieve this goal, a mixed research method was used. In the qualitative
phase for obtaining the framework, a deductive analysis was employed and in
quantitative part for internal validation, a survey method to extract the experts' point of
view was utilized. Moreover, for evaluating external validity in procedural learning, a
pretest and post-test experimental group with a control group was used. Through
analyzing the data related to the mechanics of computer games, 32 essential mechanics
of computer games were extracted. Mechanics such as problem solving, search and
exploration, action, implementation, hierarchy, and time limits were used for
procedural learning in digital games. The proposed mechanics for internal validation
were sent to 25 learning and game specialists and the results of the analysis of the
internal validity of the framework assessment showed that the proposed framework for
teaching cognitive subjects has a good validity. Furthermore, in order to obtain the
external validity of the proposed framework, 40 students were placed in experimental
(20) and control (20) groups. The results of covariance analysis to examine the
effectiveness of an external validation also showed that there is a significant difference
between the game design based on the proposed framework and the normal game.
Keywords: computer games, educational games, educational computer games,
computer game elements, cognitive topics
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INTRODUCTION

The rapid and significant increase in the use of digital games since 2007 in the realm
of learning is significant (Pritot Dolop, 2017). This century has also witnessed the
creation and influence of another type of these technologies, called “digital
technology”. This digital technology or "digital culture" has affected the method of
activity, social relationships, economics, communications, and etc., in the current
generation. In other words, "digital culture” has changed the way of life of the 21st-
century digital generation (Connolly, 2009). One of the areas of digital technology is
computer-based educational games. Regarding the application of computer games
in education (cognitive topics), the mechanics and components of them should be
analyzed, so that they can be used in education as well.

PURPOSE

Considering the increasing application of game in teaching and learning, and the
lack of research in determining the proper mechanics for teaching cognitive topics
in different sources, the present paper examines the determination of appropriate
computer games mechanics for the teaching of cognitive topics and provides a
framework for their teaching.

METHODOLOGY

This study used a mixed methods research methodology. In the qualitative method,
inductive content analysis method has been used. The statistical population for the
qualitative method is all the resources and scientific articles published from 1998 to
2015 in databases and the sampling method was purposeful sampling. Three
methods have been used to collect information and data: in the qualitative part, a)
books b) articles and in quantitative method ¢) questionnaire. In the quantitative
method, the model was validated by experts. The data gathering tool was a
researcher-made questionnaire. The implementation method was also a quasi-
experimental method. In a quasi-experimental method, the statistical population of
this research was all students of the seventh-grades of a boys’ school in Varzaghan
city in the East Azarbaijan Province who were studying in 95-94 academic year,
which 40 students were selected as samples and they were divided into two groups
of control (20 students) and experimental (20 students). The sampling method was
available sampling. In this method, the pre-test-post-test design with the control
group was used. SPSS software was used to analyze the obtained data.

RESULT

This research answered several questions.: 1. What are the mechanics of computer
based educational games? According to various sources, the following items are
expressed as educational game mechanics.



Table 1. Mechanics extracted from the elements of computer based games

Problem solving, dialog, real practice/activity, design, physical, jumping, puzzle solving, story,
decision making, categorizing, moving the pieces, reaction rate, running, collecting, social
interaction, real status, Exercise and practice doing, matching, moving, Hierarchical, Picking Items
(Drawing), doing with tools, quest and discovery, manipulating, role experience, fighting,
constructing, Testing and re-testing, managing resources, removing and destroying, targeting and
firing, repeating, dragging and dropping.

2. Through what mechanics can a variety of cognitive topics in computer games be
taught? Table 2 shows the dimensions of the framework. This framework proposes
appropriate mechanics for each of the cognitive topics along with the appropriate
genre.

Table2. Dimensions of the proposed framework

Topics Appropriate mechanics Appropriate genre
Puzzle, repeating, moving the Puzzles, Adventure, Action
pieces, dragging and
facts . .
dropping. removing and
destroying, targeting and
firing
Matching, Picking, Role-playing, simulation,
categorizing, concept action
Concepts .
experience, quest and
discovery, collecting
Procedural Problem solving, quest and

discovery, to act, run, Time games, adventure,

decision making, Solving simulation

time puzzles or stages,

Problem solving, decision

Principles /rules
making, run, constructing,

Simulation, strategic

managing, designing,
experiment and retest

3. How valid is the proposed model of educational computer games designed for the
cognitive domain at the micro level from the point of view of experts? The results of
validation of the proposed framework showed that the mechanics chosen to teach a
variety of cognitive topics have earned a higher than average score of 3, which
indicates the good fit of mechanics in teaching the desired topics.
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4. How effective is the proposed framework for designing computer-based
educational games to learn procedural topics? The results of statistical analysis
showed that students learn more through proposed mechanics than the usual game.

CONCLUSION

The results showed that the amount of student learning through proposed
mechanics is more than when students learn by the usual game. Therefore, there is a
significant difference between the scores of the groups in the learning test. Buttler
(2015) states that for digital games to be more effective in learning, it is important to
determine which features of digital games are suitable for educational purposes. In
recent years, researchers have also wanted to design and produce digital games that
are both educationally effective and engage learners in the learning process. In the
present research, the researcher similarly provides a framework that would be
effective in the field of learning and teaching and also learners are involved in the
learning process.

NOVELTY

The research innovation aspect of this study is to identify appropriate game
mechanics for teaching cognitive topics (facts, concepts, procedural, and
principles). For students to learn each educational goals, we must select appropriate
game genre and game mechanics. There was a research gap in this area and to the
best of the researchers’ knowledge, no previous research was conducted on this
subject. This research provides the framework for learning cognitive topics, and
solves the problem of learning with the game and its mechanics. Instructional
designers and game manufacturers can easily use this framework to produce
educational games.
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