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Objective: The aim of the present study was to investigate the effect of creating and
using an interactive game on the Android operating system on learning biology, students'
creativity and the relationship between them.

Method: The research was conducted using a quasi-experimental method with a pre-test-
post-test design and the Torrance Creativity Assessment Test. The statistical population
included two classes of 20 female students in the tenth grade of Farzanegan High School,
who were randomly divided into control and experimental groups. The control group was
trained using the traditional method and the experimental group was trained using
interactive game software. The research questionnaires included the researcher-made
learning questionnaire and the Torrance Creativity Questionnaire. Frequency statistics,
mean, standard deviation, independent group t-tests, and Pearson correlation coefficient
were used to analyze the data. Cronbach's alpha coefficient was used to examine the
reliability of the tests, and expert opinions were used to examine the validity index of the
tests. The significance level for all tests was considered p<0.05.

Results: The findings showed that the pre- and post-test difference between the control
and experimental groups was significant, and the higher average scores of the
experimental group (14.98) compared to the control group (10.08) indicated better
learning. Analysis of the Torrance Creativity Questionnaire also shows improved
creativity in the experimental group (83.90) compared to the control group (73.20). Also,
the results of examining the relationship between creativity and academic achievement
showed that there is a direct relationship between creativity resulting from the creation

and use of interactive software and the level of academic achievement of students.
Conclusion: Therefore, given the effectiveness of the interactive game-based teaching
method in improving learning and increasing creativity and the positive relationship
between them, it is suggested that the use of interactive games and fostering creativity be
included in the school curriculum.
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Extended Abstract

Introduction

Learning biology through abstract and unobservable materials requires the use of innovative and
personalized methods for students. Therefore, providing various conditions and facilities for learning
this lesson seems essential. Recently, interactive software has provided an efficient environment for
learning and has become more popular than non-interactive software. If these software and games are
produced by the student herself, with the guidance of the teacher and the necessary control over the
educational content, the student's motivation to learn will increase and deeper learning will occur. In
addition, creating an Android game by oneself creates a sense of satisfaction due to being in a standard
environment and participating in education, and as a result, increases the student's motivation and
enthusiasm. Given the abstract nature of biology content and the importance and role of creativity in
learning biology, the purpose of this study was to investigate the effect of students creating interactive
software on the Android operating system and using it on the level of learning, creativity, and the
relationship between them.

Method

This research was an experimental study in a quasi-experimental framework and was an applied type,
in which three tests (researcher-designed pre-test and post-test and Torrance Creativity Test) were used
for the experimental and control groups. The statistical population of the study was two classes of 20
students in the tenth grade of experimental sciences from Farzanegan School, who were selected
through random sampling and divided into two experimental and control groups. Before starting
teaching and applying the variables, the Torrance creativity test and pre-test were administered and their
results were analyzed. In the next step, the experimental group was taught how to build interactive
Android software so that they could create their own software. The experimental group learned biology
content with the help of self-made software, and the control group was taught in the traditional way.
The teacher also acted as a guide, accompanying the students throughout all stages of construction,
learning, and play. Expert opinions were used to examine the content validity of the tests. The reliability
of the instruments was measured using Cronbach's alpha coefficient (pre-test 0.86 and post-test 0.84).
After the end of the teaching sessions, both groups were given a post-test and the results were analyzed.
Also, after implementing the training, in order to examine the impact of construction and the use of
interactive software on students’ creativity, the Torrance Creativity Assessment Test was administered
to both groups. The statistical methods used in this study included descriptive and inferential statistics.
One-way analysis of covariance (ANCOVA) was used to examine the research hypotheses and
determine the effect of different teaching methods on students' scores. All analyses were performed
using SPSS software version 26. Pearson correlation coefficient and independent t-test were also used.

Results

Descriptive statistics related to the mean and standard deviation of the scores of learning and creativity
variables separately for the control and experimental groups in two stages of assessment (pre-test and
post-test) showed that the mean scores of both variables in the experimental group increased more in
the post-test than in the pre-test, compared to the control group. The results of the analysis of covariance
test to compare learning scores in the control and experimental groups showed that the use of interactive
software was effective and led to more student learning. The results of the dependent t-test to compare
creativity scores in the control and experimental groups also showed that the average creativity scores
of students in the experimental group were significantly higher than those in the control group. The
calculated correlation coefficient between creativity and academic achievement is 0.482, and its
significance level is less than 0.01. Therefore, we conclude that there is a direct relationship between
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creativity resulting from the creation and use of interactive software and the level of academic
achievement of students in biology.

Conclusions

This study aimed to investigate the effect of creating an interactive game on the Android operating
system on the level of creativity of gifted students and their learning of biology in the academic year
2023-2024. In the analysis of covariance test to compare biology learning in the control and
experimental groups, the significance level is less than 0.01. Considering that the average scores of the
experimental group in the post-test were higher than those of the control group, it was concluded that
the use of interactive software is effective on student learning. Also, based on an independent t-test to
compare the creativity of the control and experimental groups and its significance level (p<0.05), it is
concluded that the creation and use of interactive software in biology lessons had a positive effect on
the creativity of students. No background was found that specifically addresses this topic, but research
by Zhang and Hassim showed that gamifying educational content increases student motivation and
improves their initiative. Nor Asniza and colleagues also showed that students' enthusiasm for learning
is higher when online educational games are used because it leads to active learning in students, which
in turn fosters creative thinking in them. Breuer et al. also showed in their research on the behaviors of
teachers who foster creativity that fostering creativity brings many benefits such as economic
development, innovation, production and development of solutions, etc., and the need to promote
creativity is to train capable teachers and trainers in this field. Because school is the best place to achieve
this goal. Other research has also been conducted in this field, the results of which show the positive
impact of gamification of educational content on various aspects of student behavior. This style of
learning causes positive changes in students' attitudes, behavior, and mindset, as well as improving their
cognitive, physical, and socio-emotional development. Despite the positive results of the method used
in the present study, the lack of technological facilities and equipment in schools, the inability of all
students to obtain the required equipment, the lack of the necessary cultural context for implementing
technology-based teaching methods in schools across the country, and the resistance of some teachers
to new teaching methods are considered limitations to the implementation of this method. According to
the research results, it is suggested that the necessary platforms be provided to implement this method,
including including technology lessons in the curriculum, providing the necessary facilities, and training
teachers in creativity-building methods in schools.
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