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Abstract

In the diverse landscape of 21st century education, classrooms are seen as rooms for innovation and
adaptability of students with countless backgrounds and perspectives. Students enter classrooms
with different backgrounds, interests, and unique abilities, and teachers must adjust their teaching
approaches to meet the needs and diversity of their students in order to enhance student learning
and foster a positive attitude toward learning. Following the advancement of technology, especially
in the field of information technology, teaching and learning methods are evolving. Blended and
reverse learning are two examples of new learning methods that are expanding rapidly. The present
study was conducted with the aim of comparing the effect of combined and inverse methods in
teaching biology on the creativity and academic achievement of experimental 10th grade students
in Zahedan city. The research method is quasi-experimental, along with pre-test and post-test, and
information collection tools are Torrance's creativity questionnaire and researcher-made academic
achievement test. Descriptive and inferential statistics methods have been used to investigate the
effect of teaching methods on the level of creativity and academic progress, and correlation tests
have been used to investigate the creativity and academic progress. The sample population of the
research includes 40 experimental tenth grade female students of Zahedan city who were busy
studying in the academic year 1402-1403 and were randomly selected and divided into two groups.
Before and after the implementation of the teaching method, Pre-test and Post-test were performed
from each group. The data collection tools were the Torrance Creativity Questionnaire and the
researcher-made Academic Achievement Test. The results of the research showed that both reverse
and combined teaching methods have led to the academic progress and creativety of students. The
effectiveness of flipped learning on academic achievement is significantly higher than the blended
method. However, in the case of creativity, the difference between the two teaching methods is not
significant. According to the results obtained, teachers can use new teaching methods to develop
their own careers and promote students' creativity and learning.
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Introduction

Students need a background of reality to learn biology; and without it, it is difficult to
make connections between textbook material and the real world. Inadequate teaching hours
per week, abstract concepts of biology, high educational content, Lack of adequate
facilities in all schools, changes in the educational system, and newly written textbooks,
lack of connection between life science topics and their application in everyday life,
declining student motivation and lack of attention to student creativity are important
factors in the decline in the quality of biology education. Using modern teaching methods
that are appropriate for the learning environment and new technology can increase
students' motivation, creativity, and active learning. Also, the use of educational aids
facilitates the processing of information from short-term memory to long-term memory
and a deeper understanding of the course material. Much research has been conducted on
the effect of modern educational methods (blended and flipped learning) on learning and
creativity. However, there is no research available comparing the effectiveness of flipped
and blended teaching methods on the creativity and students' academic achievement in
biology. Therefore, the present study was conducted with this aim.

Research methodology

This study was conducted as a quasi-experimental study with a pre- and post-test of
Torrance creativity and a pre- and post-test of academic progress. The independent
variables are flipped and blended learning methods; and the dependent variables are
creativity and academic achievement. The statistical sample of the study included 40 10th
grade science female students from a high school in Zahedan city in the academic year
1402-1403. The students were divided into two groups of 20.5. In one group, flipped
teaching was implemented, and in the second group, combined teaching was implemented.
Data collection tools included the Torrance Creativity Questionnaire and Academic
Achievement Test. The content validity of the questionnaires were confirmed by experts.
The Cronbach's alpha coefficient obtained in this study for the pre- and post-test of
learning was 0.78 and 0.81, respectively. That indicates the desired level of reliability of
researcher-made tests.

Research findings

Main hypothesis: There is a difference between the level of creativity and academic
achievement of students in biology classes in blended and flipped learning groups?
Findings showed that there is a difference between the effectiveness of blended and flipped
learning methods in teaching biology on creativity and academic achievement of 10th
grade female students.

Sub-hypotheses:

1) There is a difference between the post-test creativity averages of the blended learning
and flipped learning groups. According to the findings there is no difference between the
effectiveness of the two combined and inverted methods in teaching biology on the
creativity of tenth grade female students.
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2) There is a difference between the post-test averages of academic achievement of the
blended learning and flipped learning groups. According to the findingsthere is a difference
between the effectiveness of the two combined and inverted methods in teaching biology
on the academic achievement of tenth grade female students.

According to the results, the effect of blended and flipped teaching methods on
students' creativity and academic achievement in biology lessons was confirmed. Both
types of teaching methods significantly increased students' creativity and academic
achievement in the post-test compared to the pre-test. According to the results of
multivariate analysis of covariance, the main hypothesis of the research was also
confirmed. It seems that as the sample size increases, the difference in effectiveness
between the two methods becomes more evident.

Discussion and conclusion
Due to progress and development in recent years, flipped and blended teaching methods
have attracted the attention of many teachers and researchers in the field of education. In
the present study, the effect of these two methods on students’ creativity and academic
achievement was examined and compared. According to the findings, it both methods
increased students’ academic progress and creativity, and there was difference between
them. Also these methods increases student participation, motivation, and learning. The
flipped classroom is an important strategy in education where students receive course
content before class. Then, in class, they engage in problem solving, deep understanding,
and practical application of concepts. Fostering creativity requires an environment where
students can ask their own normal and abnormal questions about the lesson and the teacher
can guide them in getting the correct answer. However, in a blended class compared to a
flipped class, there is no much time to listen to and ask students’ various questions.
According to the results, teachers can use new teaching methods to develop their own
careers and promote students’ creativity and learning. Based on the results of this study, the
following are suggested:
- Comparing the effectiveness of blended and flipped teaching methods in biology
lessons for male and female students
- The need for greater attention from officials to the fair distribution and equipping of
laboratory equipment for schools across the country
- Training school teachers across the country in the use of technological equipment and
the application of modern teaching methods
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Table 3: Results of multivariate analysis of covariance to compare creativity and academic achievement in the blended
and flipped learning groups
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