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Background and Aims: The flipped classroom approach, as an
innovative and dynamic instructional model, has attracted considerable
attention from researchers over the past two decades due to the
challenges associated with the teaching—learning process in traditional
classroom settings. Accordingly, the present study aimed to compare
the effects of flipped classroom instruction and traditional teacher-
centered lecture-based instruction on the academic motivation and
critical thinking of sixth-grade female elementary school students in
science education.

Method: This study was conducted as a quasi-experimental study with
a pre-test-post-test design with a control group. The statistical
population included all sixth-grade female students in Chabahar city in
the academic year 2024-2025 (810 people), of whom 30 were selected
by convenience sampling and randomly assigned to two experimental
and control groups (15 people in each group). After the pre-test, the
intervention was held for the experimental group in the flipped
classroom method during one academic semester (two 45-minute
sessions per week) and for the control group in the conventional
method. The data collection tools included the Academic Motivation
Questionnaire by Wallerand et al. (1992) and the Critical Thinking
Tendency Questionnaire by Ricketts (2003), which were administered
in two stages: pre-test and post-test. Data analysis was performed using
descriptive statistics and analysis of covariance using SPSS-27
software.

Findings: The results showed that the mean scores of intrinsic, extrinsic
motivation, and critical thinking in the experimental group at the post-
test were significantly higher than those of the control group; also, the
mean scores of motivation in the experimental group at the post-test
were significantly lower than those of the control group.

Conclusion: flipped classroom teaching can be considered an effective
method in improving motivation and strengthening critical thinking in
elementary school students.
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Discourages critical and reflective thinking, leading to superficial learning and low motivation. In response
to these challenges, the flipped classroom model has emerged as an innovative pedagogical approach that
reverses the traditional sequence of instruction. Students first engage with educational materials such as
videos and multimedia content outside class and then participate in collaborative and problem-based
activities inside class. This method encourages active learning, autonomy, and meaningful engagement with
content. Academic motivation—defined as the internal and external processes that energize and sustain
learning behavior—is a major predictor of academic success. According to Self-Determination Theory,
motivation can be intrinsic (arising from curiosity and personal satisfaction), extrinsic (based on external
rewards), or motivation (lack of interest or purpose). Likewise, critical thinking represents a higher-order
skill that enables students to analyze and evaluate information and make evidence-based judgments. These
two constructs are essential for deep and sustainable learning, particularly in science education. Although
prior studies indicate that flipped classroom strategies can enhance motivation and critical thinking, few have
examined these effects among elementary school students in Iran. Therefore, the present study aimed to
compare the effects of flipped classroom instruction and traditional teaching on academic motivation and
critical thinking among sixth-grade female students in Chabahar city.

Methods

The research was a quasi-experimental study with a pre-test—post-test design and control group. The
statistical population included all sixth-grade female students in Chabahar during the 2024-2025 academic
year (N = 810). A total of 30 students were selected using convenience sampling and randomly assigned to
experimental (n= 15) and control (n = 15) groups. The experimental group was instructed through the flipped
classroom approach for one academic semester, comprising two 45-minute sessions per week, while the
control group received traditional teacher-centered instruction. The flipped classroom program included four
phases: content preparation (educational videos and PowerPoint slides), pre-class study, in-class group
discussions and experiments, and post-class evaluation through assignments and online quizzes. Data were
collected using two validated questionnaires: the Academic Motivation Scale (Vallerand et al., 1992) and the
Critical Thinking Disposition Questionnaire (Ricketts, 2003). Both instruments demonstrated acceptable
reliability in Persian adaptations. After obtaining ethical approval (IR.IAU.IUC.REC.1404.14) and parental
consent, pre-tests were administered, followed by the 16-week intervention and post-tests. Data analysis was
performed using SPSS-27 and analysis of covariance (ANCOVA) after verifying normality, homogeneity of
variance, and homogeneity of regression slopes.

Results

The mean (+SD) age of participants was 12.63 + 1.3 years in the experimental group and 12.45 + 1.4 years
in the control group. Descriptive results showed higher post-test mean scores of intrinsic motivation,
extrinsic motivation, and critical thinking and lower motivation in the experimental group compared to the
control group. ANCOVA results revealed significant differences between groups in all post-test variables (p
< 0.001). Specifically, flipped classroom instruction accounted for 77% of the variance in intrinsic
motivation, 72% in extrinsic motivation, 42% in reduced motivation, and 69% in enhanced critical thinking.
These findings demonstrate the substantial effect of the flipped model on both motivational and cognitive
learning outcomes. Students who experienced flipped learning reported greater interest, autonomy, and
engagement with science content, as well as stronger confidence and responsibility for their own learning.
Conclusion

The study showed that the flipped classroom approach effectively improved academic motivation and critical
thinking among elementary school students. By moving direct instruction outside the classroom, learners
gained more control over study pace and preparation, allowing class time to be used for deeper engagement
and interactive learning. This structure satisfies key psychological needs for autonomy, competence, and
relatedness as defined in Self-Determination Theory, thereby enhancing intrinsic motivation.
Simultaneously, peer collaboration, teacher feedback, and classroom interaction foster extrinsic motivation
and strengthen engagement. The flipped model also nurtures critical thinking by involving students in
analytical discussions, group problem-solving, and reflective reasoning. Exposure to multimedia and digital
tools further stimulates curiosity and promotes metacognitive awareness. Despite promising results, the
study was limited by its small, gender-specific sample and reliance on self-report measures, which may
restrict generalizability. Future studies should include larger, more diverse populations, employ longitudinal
follow-ups, and integrate qualitative approaches to better understand the long-term effects of flipped
instruction. Overall, the findings suggest that adopting flipped classroom strategies in science education can
significantly enhance students’ learning motivation and cognitive skills, offering a practical framework for
improving classroom effectiveness and fostering essential 21st-century competencies in primary education.
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