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Objective: This study investigates the impact of flipped learning and computer
simulation on the creativity and academic motivation of twelfth-grade biology
students in Garmeh.

Method: This applied research was conducted as a quasi-experimental study
with a pre-test/post-test design and a control group. The statistical population
included 150 twelfth-grade experimental students during the 2022-2023
academic years. From this population, 40 students were selected through simple
random sampling and divided into two groups: a control group (conventional
method) and an experimental group (flipped learning with computer simulation).
Data collection tools included the Academic Motivation Scale (AMS) by
Vallerand (1992) and the Creativity Scale by Abedi (2009).

Results: Results showed no significant changes in mean creativity and
motivation in the control group; however, the experimental group exhibited an
increase in mean creativity in the post-test. Furthermore, creativity scores in the
experimental group surpassed those of the control group. Descriptive statistics
indicated minimal change for the control group, while the experimental group
showed a significant increase in the post-test. Academic motivation remained
unchanged in the control group, but the experimental group improved from
104.3 in the pre-test to 128.6 in the post-test. Analysis of covariance revealed a
significant difference for the experimental group at p<0.05.

Conclusion: Therefore, the results of the study indicate the positive effect of
flipped learning and computer simulation on students' creativity and academic
motivation. The innovation of this research is in the use of interactive simulation
as an educational tool in the teaching-learning process in flipped learning, which
specifically helps to better understand gene expression and protein synthesis. It
is suggested that this simulation be used to optimize the teaching-learning
process.
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Extended Abstract

Introduction

In the present research, biology as one of the fundamental subjects of basic sciences plays a key role in
the education system, especially in secondary school. The advancements in new technologies have
created a great transformation in the education process and have contributed significantly to facilitating
learning. These technologies not only enhance students' motivation and creativity, but also enable the
creation of interactive and engaging learning environments. One of the new and effective methods in
this field is the use of flipped learning along with educational simulation, which provides students with
a deeper understanding of biological concepts by providing practical and tangible experiences.

Method
The present study is applied in terms of purpose and is quantitative and quasi-experimental with a
pretest-posttest design and a control group. The statistical population of this study was the experimental
12th grade students of Garmeh city in the academic year 2022-2023, which is equal to 150 people. Of
these, 80 were boys and 70 were girls. The subjects were selected from 40 boy students by simple
random selection and were divided into two experimental groups (20 students) under reversed learning
training with the help of a PhET simulator and a control group (20 people) using the traditional method.

The data collection tool included two types of questionnaires to examine the motivation and
creativity of the students. To determine the creativity data, after implementing the conventional method
and reversed learning, the Abedi Creativity Questionnaire (2009) was used, and to determine the level
of academic motivation, the AMS Wallerand Educational Questionnaire (1992) was used.

The data were analyzed in two parts: descriptive and inferential statistics. In the descriptive statistics
section, mean and standard deviation were used, and in the inferential statistics section, multivariate
analysis of covariance (MANCOVA) was performed in SPSS version 22 software.

Result

Following the analysis of the qualitative data, the level of learning in biology has changed in the
experimental group. Statistically, these results show that the difference between the averages of the two
groups in learning biology is significant, and in other words, the flipped learning method has increased
the average learning in biology in the experimental group from 104.3 to 128.6. Also, considering the
eta coefficient of 0.358, it can be stated that flipped learning and computer-based simulation explain
35.8% of learning in biology. The results of analysis of variance and analysis of covariance showed that
the experimental group had a significant difference at a significance level of p<0.05. Thus, in response
to this hypothesis, it should be said that flipped learning and computer-based simulation increase
students' learning in biology, and therefore the hypothesis is confirmed. In addition, the flipped learning
method and computer-based simulation have led to an increase in the academic motivation of 12th grade
students in biology in Garmeh city.

Conclusion

The present study showed that flipped learning and computer-based simulation have a positive effect
on the level of creativity and academic motivation of 12th grade female students in Garmeh city, leading
to increased creativity and motivation. Research has shown that the use of computer simulations can
lead to increased student motivation. By creating engaging learning experiences, these tools encourage
students to participate more actively in the learning process. Simulations allow students to make
mistakes and learn from their experiences in a safe environment, which in turn helps to enhance
creativity and critical thinking. Computer simulations can also help students better relate to abstract and
complex biological concepts. For example, observing and interacting with biological processes in a
simulated environment can provide a deeper understanding of these concepts and give students more
motivation to learn.
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