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Abstract

Although educational games can be used as learning assistants, it is crucial that
the educational content of these games is designed in alignment with meaningful
gameplay, based on established learning theories, to ensure meaningful learning
experiences. The aim was to investigate the effectiveness of the Dowr Educational
game, based on the Generative Functional model, on the cognitive skills of sixth-
grade students. This research utilized on applied research method with a semi-
experimental design, employing a pre-test and post-test approach with a control
group. The statistical population included the sixth-grade elementary students of
Hamadan city in 2019-2020, from among all the girls' sixth-grade elementary
students of Hamedan province, district two, Imam Hadi, among the interested
students, a group of 20 people was selected by random sampling, and divided into
two groups of 10 people. A researcher-made cognitive skills questionnaire was
the research tool. The findings were analyzed using ANCOVA and MANCOVA
statistical methods. Descriptive statistics revealed a nearly normal distribution of
cognitive skills and their constituent dimensions among the participants during
the pre-test and post-test phases. In the inferential statistics section, after
examining the assumptions, the results of univariate ANCOVA analysis revealed
that the average scores of the dependent variables related to cognitive skills were
higher in the experimental group compared to the control group. The multivariate
MANCOVA analysis of the four sub-questions further supported the finding that
the average scores of the dependent variables in all dimensions of cognitive skills
were higher in the experimental group.
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Introduction

In today's world, education, as one of the most important and effective
institutions, seeks the individual and social growth of students. Terms
such as educational games, educational simulators, augmented reality,
and virtual reality, while being applicable in other fields, are all learning
strategies that provide different training for learners today. The
challenge facing today's world in using these strategies in the field of
learning is to understand how to shape the learning environment using
these strategies, in a way that can benefit from the power and
entertaining capacity of these strategies in the direction of learning.
Because these strategies are not only for entertainment, but are powerful
learning strategies that can put learners in active learning situations so
that they can acquire the required educational content with an active
presence. Various studies have been conducted on the effects of various
educational games, all of which indicate the effectiveness of games in
improving learning and motivational factors. In order to optimally use
educational games, a map should be provided to computer game design
experts and educational designers so that this map becomes their
common language for integrating the capabilities of computer games in
the field of education. Certainly, the reproduction of the Dower
educational game based on this proposed model became a guideline to
guide the designers and developers of this game when, where, and how
to apply their pedagogical, artistic, and technical knowledge based on
the practical implications of the generative functional model. The goal
of this research is to present and integrate the effective components of
generative learning in learning environments based on educational
games. The present study seeks to answer the question of whether
teaching sixth-grade Persian through a Dower game, which is based on
the instructional design guidelines of the generative functional model,
improves the cognitive skills of sixth-grade students?

Literature Review

For example; the results of Akcaoglu's (2013) study, examining the
motivational and cognitive effects of games for teaching complex
problem-solving skills, showed that students participating in the
targeted learning courses made significant gains in problem-solving
skills compared to students in the control group.
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Methodology

In this study, first, inductive qualitative content analysis was used to
conduct the qualitative part of the mixed research method to extract the
initial components of the proposed model. After extracting the pilot of
the main and secondary components, the prescriptive model was
presented in the design and pre-production stage under the title of the
generative functional model, which of course was also modeled in this
study. After reproducing the Dower game based on the components and
strategies of the generative functional model, a quasi-experimental
method of pre-test and post-test design with a control group was used
to conduct the quantitative part of the mixed research method.

Results

In the descriptive statistics section, statistical indicators (minimum,
maximum, mean, and standard deviation along with skewness and
kurtosis indices) of cognitive skills and their dimensions, statistical
indicators of the cognitive skill variable and its dimensions in the
control group, and statistical indicators of the cognitive skill variable
and its dimensions in the experimental group were analyzed. In the
inferential section, the ANCOVA and MANCOVA statistical methods
were used to analyze the research hypotheses. Of course, first, the
assumptions related to the ANCOVA and MANCOVA tests, including
the normality of the variables, homogeneity of variances, and
homogeneity of covariances, were examined. The findings show that
the effect of the independent variable (group) on the dependent variable
(cognitive skill) is significant at a level of less than 0/01, controlling for
the effect of the pretest. The results also show that the effect of the
independent variable (group) by controlling the pre-test effect on each
of the dependent variables (cognitive skill dimensions) is significant at
a level of less than 0.05 (F=54/570 and sig=0/0001 for the motivational
skill variable, F=27/837 and sig=0/0001 for the generative skill
variable, F=35/306 and sig=0/0001 for the learning skill variable, and
F=5/847 and sig=0/030 for the knowledge creation skill variable).

Discussion & Conclusion

The results for the motivational skill variable showed that the use of the
Dower game based on the generative functional model leads to
increased learning. According to the results obtained, in order to
develop motivational skills, it is recommended to study the
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achievements of motivational processes under the following headings:
a) the role of interest in motivation, b) cognition in motivation, c)
construction of meanings and motivation, and d) the individual's belief
about his/her own abilities.

The results for the learning skill variable showed that using the
Dower game based on the generative functional model increased
learning. According to the results, in order to develop learning skills, it
is recommended to study the achievements of learning processes under
the headings of a) arousal and learning, b) engagement and learning.

The results for the generative skill variable showed that the use of
the Dower game based on the generative functional model leads to
increased learning. According to the results, in order to develop
generative skills, it is recommended to study the achievements of
generative processes under the following headings: a) cognitive
processes and generative, b) cognitive strategies and generative, c)
quality and extent of cognitive strategies and generative, d) time and
manner of application of cognitive strategies and generative, and e) and
alignment of cognitive abilities in the selection of generative activities.

The results for the knowledge creation skill variable showed that the
use of the Dower game based on the generative functional model leads
to increased learning. According to the results obtained, in order to
develop knowledge creation skills, it is recommended to study the
achievements of knowledge creation processes under the following
headings: a) memory and knowledge creation, b) memory adequacy and
knowledge creation, ¢) memory breadth and knowledge creation, d)
memory quality and knowledge creation, €) memory connection and
knowledge creation, j) and memory activation and knowledge creation.
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