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Abstract

Aim and Introduction: Flipped classroom teaching is an innovative educational
approach in which students learn at home using electronic devices. They then
attend class to engage in interactive discussions with their teacher and classmates,
allowing them to explore the lesson in greater depth. The aim of the current
research is to investigate the effect of the flipped classroom method on learning
and memorization of biology in the post-COVID-19 era. The topic of information
molecules in biology is complex and challenging. The abstract nature of the
content, along with the significance of visual aids and a three-dimensional
understanding of the mechanisms involved, increases the difficulty teachers face
when instructing on this subject. Rich educational and learning environments are
settings that enhance the teaching and learning process through the use of
electronic software, hardware, and interactive facilities and media. Therefore, by
utilizing the capabilities of virtual space and technology through the reverse
method, it will be possible to observe biological structures and processes that
necessitate a three-dimensional understanding and abstract thinking. Overcrowded
classrooms with diverse student populations and time constraints hinder teachers
from adequately supporting all learners. A review of the existing literature reveals
that no research has been conducted on the relationship between these variables in
the context of biology education in our country during the post-Corona era.
Therefore, this research aims to determine whether the flipped classroom teaching
method impacts the learning and retention of biology lessons among 12th-grade
students in the post-COVID-19 era.

Method: This research employs a semi-experimental method featuring a pre-
test/post-test design to assess memorization levels in both control and
experimental groups. Additionally, the willingness of the experimental group was
measured using this approach. The statistical population for this research
comprised all female students in the twelfth grade of experimental sciences in
Khorram Abad city. An available sampling method was employed for data
collection. A sample of 44 students was selected from the statistical population and
randomly divided into control and experimental groups. For the experimental and
control groups, reverse teaching methods were implemented for the experimental
group, while traditional teaching methods were used for the control group. The
research included questionnaires developed by the researcher to assess learning,
memorization, and willingness. In this semi-experimental study, pre-tests, post-
tests, and memory level tests were administered to both control and experimental
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groups. The face and content validity of the tests were confirmed by experienced
biology teachers. To evaluate the reliability of the tests, the Kuder-Richardson
KR20 method was employed. The reliability coefficient of 0.73 indicates that the
tests possess adequate accuracy. Additionally, to assess the willingness of students
in the experimental group to receive educational content via mobile phones, a
researcher-developed questionnaire was employed. Face validity was utilized to
establish the validity of the questionnaire. Cronbach's alpha was employed to
assess the reliability of this questionnaire. The Cronbach's alpha coefficient for all
items in the questionnaire was 0.865. Descriptive statistics (prevalence, mean, and
standard deviation) and inferential statistics (t-test, univariate analysis of
covariance [ANCOVA], and multivariate analysis of covariance [MANCOVA])
were employed in the data analysis.Finding: Descriptive statistics related to the
mean and standard deviation of biology course grades for people in traditional
education and flipped class education groups, in three measurement stages (pre-
test, post-test and reminder) showed that in the reverse class training group, a
higher increase in grades in the post-test and memorization phases is evident
compared to the control group. Based on the results of covariance analysis, reverse
class teaching has been more effective in learning the subject of information
molecules in the biology lesson in the post-corona era in the 12th grade students.
Also, the results of the covariance analysis for comparing memorization scores in
the groups of traditional education and flipped classroom education in the
memorization phase showed that Compared to the traditional teaching method,
reverse education has been more effective in memorizing the mentioned topic in
the post-corona era.

Discussion and Conclusion: The use of this educational method in the post-
COVID era is effective for learning and memorizing biology. In the flipped
classroom model, active learning is emphasized, and student participation is
essential for progressing from lower-order to higher-order thinking skills. To make
the teaching and learning process enjoyable and to achieve learning objectives, a
variety of approaches is necessary. Especially after COVID-19, online learning has
become one of the preferred methods of education. The flipped classroom model is
a student-centered approach that encourages students to take a more active role in
their learning. The flipped classroom model is grounded in constructivist theory
and encourages active learning. This research observed students' participation and
engagement in active learning. Successful learning necessitates a high level of
interaction between the learner and the educational content. The flipped classroom
enhances learning by employing innovative strategies for observing,
understanding, comparing, reasoning, applying, experiencing, and motivating
students. In this research, the flipped classroom model has proven effective in
overcoming time and location constraints. It has also demonstrated the necessary
efficiency in achieving the desired objectives and maintaining high quality. The
results indicated that the decrease in average memory scores for the experimental
group was less pronounced than that of the control group. The use of multimedia
environments in the educational process significantly impacts memory retention.
This is because learning outcomes are generally more favorable when methods
involve greater student engagement. According to the results, students' willingness
to utilize electronic tools for accessing and engaging with educational materials in
the flipped classroom model during the post-COVID era has remained high. In
explaining the results obtained, it is important to note that the impact of
technology on today's generation of learners is undeniable. It can also be stated
that students' desire to utilize electronic tools for accessing course materials has
increased significantly since the COVID-19 pandemic. These tools provide
students with easy and quick access to a wide range of textbooks, pamphlets, and
free educational videos. This accessibility serves as a compelling reason for the
heightened interest among students in using such resources.
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