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Abstract

The urgency of this research lies in the need to explore and compare the effectiveness of
two distinct teaching strategies, mind mapping and summarizing, within the flipped
classroom model, considering the challenges in determining the most effective method to
enhance student learning outcomes across various disciplines, as well as understanding
factors that may influence learning success, such as student engagement and material
quality. This study examines the effectiveness of the flipped classroom model in
enhancing students' learning outcomes, focusing on two distinct instructional strategies:
mind mapping and summarizing. Using a posttest-only control group design, the research
compared two groups: Class A (mind mapping) and Class B (summarizing), each
consisting of 20 fifth-semester chemistry education students. Students engaged with
materials independently before class and presented their understanding using their
respective methods. Data analysis included descriptive statistics, the Shapiro-Wilk test for
normality, Levene's test for homogeneity of variances, and the Mann-Whitney U test for
comparing post-test scores. The results showed that Class A followed a normal
distribution (p > 0.05), whereas Class B did not meet the normality assumption (p < 0.05).
However, the Levene's test indicated homogeneity of variances between the groups (p >
0.05). The Mann-Whitney U test revealed no statistically significant difference in post-test
scores (U = 156.5, p = 0.244), with mean scores of 86.83 for Class A and 86.42 for Class
B. Effect size analysis using Cohen's d demonstrated a negligible effect (d = 0.06),
suggesting equivalent effectiveness between the two methods. These findings highlight
that both mind mapping and summarizing are equally effective within the flipped
classroom model, reinforcing its versatility in diverse learning contexts. Future research is
recommended to explore additional factors, such as student engagement and material
quality, that may influence learning outcomes in this instructional model.

Keywords: Flipped Classroom, Mind Mapping, Summarizing, Learning Outcomes, Instructional
Strategies

Introduction

The contemporary educational landscape, innovative teaching methodologies are
increasingly recognized for their potential to enhance student learning outcomes (Man et al.,
2020). One such approach that has gained traction is the Flipped Classroom Model, which
redefines traditional teaching by allowing students to engage with new content at home and
apply their knowledge during in-class activities. Research indicates that this model fosters
greater student engagement and improves learning outcomes by promoting active learning
and collaborative problem-solving (Ismail, 2022. However, to fully leverage the benefits of the
Flipped Classroom, it is essential to explore various pedagogical techniques that can
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complement this model, particularly mind mapping and summarizing writing, both of which
have demonstrated efficacy in supporting student learning (Stokhof et al., 2018).

The educational field has increasingly focused on innovative instructional approaches that
can engage students more effectively. The Flipped Classroom Model stands out as a
particularly relevant pedagogical strategy, reshaping the conventional learning environment
(Zhang et al., 2024). This model has been perceived as an effective means of fostering active
learning, where students have the opportunity to absorb content at their own pace outside the
classroom and then participate in interactive, hands-on activities during in-class time
(Pallikadavath et al., 2016). Research has indicated that such approaches enhance student
engagement and can lead to improvements in academic achievement through practical
application (Chmarkh, 2021). The studies have begun to explore the integration of methods
like mind mapping and summarizing writing within the Flipped Classroom framework,
analyzing their impacts on students’ cognitive and collaborative skills (Belmahdi & Muirhead,
2022)

Mind mapping, a visual representation of information, serves as a powerful tool for
organizing thoughts and enhancing cognitive processes (Mekonnen, 2020). Studies have
shown that mind mapping can significantly improve students' understanding of complex
concepts and their ability to retain information (Wannas et al., 2022). The mind mapping can
facilitate collaborative discussions among students, thereby creating a more interactive
learning environment (Sinaga & Feronie, 2017). This technique not only aids in the retention of
information but also encourages critical thinking and creativity, essential skills in today's
educational framework (Noyan & Kocoglu, 2019).

Conversely, summarizing writing is another pedagogical strategy that plays a vital role in
education. Crafting summarizings requires students to synthesize and present information
systematically, which is crucial for mastering subject matter (Chan et al., 2024). The Flipped
Classroom setting, students can be tasked with creating summarizings based on the material
they have studied at home, which can then serve as a basis for in-class discussions and
activities. Research has indicated that students who engage in summarizing writing often
exhibit a deeper understanding of the content (Pina et al., 2023). The comparing the
effectiveness of mind mapping and summarizing writing in enhancing student learning
outcomes becomes a pertinent inquiry within the Flipped Classroom context (Gopi et al.,
2024).

The crucial to consider additional factors that may influence student learning outcomes,
such as motivation, engagement, and social support (Adarkwah, 2021). Studies have shown
that students who perceive a supportive learning environment tend to achieve better academic
results (McKeown et al., 2023). Therefore, this research will also explore how social support
and student motivation may interact with the effectiveness of mind mapping and summarizing
writing in enhancing learning outcomes.

The novelty of the present research lies in its comparative analysis of mind mapping and
summarizing writing, two pedagogical strategies that have shown promise in enhancing
student learning but have yet to be evaluated side-by-side within the Flipped Classroom
context. While previous studies have documented the individual benefits of these techniques—
such as mind mapping enhancing information retention (Zhou et al., 2023). The summarizing
writing promoting systematic synthesis of knowledge a direct comparison in a Flipped
Classroom setting is lacking (Juul et al., 2023). This gap in the literature highlights the
originality of this research endeavor and underscores its significance in understanding how
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different instructional strategies may complement each other in a restructured learning
environment. The identify not only which method yields greater academic performance, but
also how each can tailor student engagement and motivation within the Flipped Classroom
Model (Purwanti et al., 2022).

The primary research question guiding this study is: How do mind mapping and
summarizing writing compare in their effectiveness to improve student learning outcomes in a
Flipped Classroom setting? The study aims to elucidate the strengths and weaknesses of each
method by measuring their impacts on student performance and engagement levels. Through
this analysis, the research is poised to contribute to educational best practices by offering
insights that can help educators optimize their pedagogical approaches in diverse learning
contexts. Ultimately, by providing empirical evidence on how these strategies influence key
educational outcomes, this research aspires to serve as both a resource for practitioners and
a foundation for future studies exploring innovative teaching methodologies.

This study aims to compare the effectiveness of mind mapping and summarizing writing
in improving student learning outcomes within the Flipped Classroom Model. Previous
research has established that both techniques positively impact learning outcomes; however,
there remains a gap in the literature regarding direct comparisons of these methods in a
Flipped Classroom setting (Ying & Ayub, 2022). The strengths and weaknesses of each
approach, educators can better tailor their instructional strategies to meet the diverse needs of
students. Through this investigation, we aim to provide deeper insights into how different
learning strategies can be effectively integrated into the Flipped Classroom Model. The
findings of this study are expected to contribute to the development of more effective and
innovative teaching practices in the future. The comprehensive analysis, we hope to offer
practical recommendations for educators seeking to optimize their instructional methods for
improved student learning outcomes. Finally, this research aspires to serve as a reference for
future studies exploring the relationship between various teaching techniques and student
learning outcomes. By doing so, we aim to contribute to the advancement of educational
theory and practice, ultimately benefiting students across diverse educational contexts.

Method

The research employed a quantitative comparative approach to compare the effectiveness
of two learning methods, mind mapping and summarizing, on students' learning outcomes.
The study utilized a Posttest-Only Control Group Design, structured as follows:

Experimental Group A (Mind Mapping): X1 -0
Experimental Group B (Summarizing): X2 - O

X1 represents the treatment using the mind mapping method, X2 indicates the treatment
using the summarizing method, and O refers to the post-test administered to measure
learning outcomes after the intervention. The population for this study comprised all fifth-
semester chemistry education students enrolled in the odd semester of the 2024/2025
academic year. The sample was selected using purposive sampling, ensuring the homogeneity
of the students' characteristics. A total of 20 students from Experiment Class A and 20
students from Experiment Class B participated, both employing the flipped classroom learning
model. While Class A presented their material analysis using mind mapping, Class B presented
it in the form of a summarizing.
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Research Instrument

The research instrument was an essay-based post-test designed to assess students'
learning outcomes. The test was developed based on a blueprint outlining key competencies
aligned with the learning objectives. The test items were constructed to measure students'
ability to analyze, synthesize, and apply the learned concepts in different contexts. The test
covered three primary cognitive domains:

1. Understanding Concepts — Questions assessing students' comprehension of fundamental
theories and principles.

2. Application and Analysis - Items requiring students to apply theoretical knowledge to solve
chemistry-related problems.

3. Higher-Order Thinking Skills (HOTS) - Questions prompting students to evaluate and
create new connections between concepts, particularly through mind mapping and
summarizing strategies.

The validity and reliability of the instrument, expert validation was conducted by three
senior lecturers in chemistry education. Content validity was established through expert
judgment, ensuring alignment with the intended learning outcomes. Construct validity was
assessed through item analysis to determine the clarity, relevance, and difficulty level of each
question. The reliability of the post-test was measured using Cronbach’s alpha, with a
threshold value of >0.7 considered acceptable for internal consistency. Additionally, a pilot
test was conducted with a separate group of students to refine ambiguous items and assess
the overall feasibility of the test.

Data Analysis

Data analysis employed descriptive statistics to evaluate the mean, standard deviation,
and distribution of post-test scores for both groups. Inferential statistics were also conducted,
including the Kolmogorov-Smirnov test to examine data normality, Levene’s test to assess
variance homogeneity, and an independent t-test or Mann-Whitney U Test to compare the
average learning outcomes between the mind mapping and summarizing groups. These
analyses aimed to identify significant differences in learning effectiveness between the two
methods.

Null Hypothesis (Ho): There is no statistically significant difference in the post-test results
between the class using mind mapping (Class A) and the class using summarizing (Class B) in
a flipped classroom model.

Alternative Hypothesis (H,): There is a statistically significant difference in the post-test
results between the class using mind mapping (Class A) and the class using summarizing
(Class B) in a flipped classroom model.

Results and Discussion
Normality and Homogeneity Tests

The validity of the statistical analysis, normality and homogeneity tests were conducted on
the post-test scores of both classes. The Shapiro-Wilk test was employed to assess the
normality of the data, while Levene's test was used to determine homogeneity between the
two groups. The results of these tests are summarized in the Table 1.
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Table 1. Normality and Homogeneity Tests for Both Classes Based on Post-Test Scores

No Test Class W-Statistics p-value Interpretation

1 Shapiro-Wilk Test (Normality) Mind Mapping 0.927 0.139 Normal (p > 0.05)

2 Shapiro-Wilk Test (Normality) ~ Summarizing 0.617 4.47 Not Normal (p < 0.05)
3  Levene's Test (Homogeneity)  Both Classes 1.35 0.25  Homogeneous (p > 0.05)

Comparison Test Between Concept Map Class (A) and Summarizing Class (B)

Table 2 presents the results of the comparative analysis between Class A, which
employed mind mapping, and Class B, which created summaries at the beginning of the
lecture in the flipped classroom model.

Table 2. Results of the Comparative Analysis Between Class A and Class B

No Test Statistics p-value Interpretation
1 Shapiro-Wilk Test (Normality) 0.927 0.139  Normal (p > 0.05)

Normality and Homogeneity Tests

The results of the normality test using the Shapiro-Wilk method indicated that the post-
test scores in Class A (concept map method) followed a normal distribution, with p > 0.05 (W
=0.927, p = 0.139). This finding suggests that the distribution of post-test scores in this class
did not significantly deviate from a normal distribution. Conversely, the data for Class B
(summarizing method) failed to meet the assumption of normality, with p < 0.05 (W = 0.617, p
= 0.000004). The distribution of Class B scores significantly deviated from normality, which
could be attributed to greater variability in scores or the presence of specific patterns within
the data. Previous research has highlighted that non-normality in data distribution can
influence statistical analysis outcomes, emphasizing the importance of conducting normality
tests prior to selecting an appropriate analytical method (Tan et al., 2015).

The homogeneity of variances was tested using Levene's test, which showed that the
variance of post-test scores between Class A and Class B was homogeneous (W = 1.353, p =
0.252). With p > 0.05, this result indicates that both groups exhibited similar variability in their
data, despite the non-normal distribution of scores in Class B. Homogeneity of variances is
essential to ensure that comparisons between the two groups can be conducted without
significant bias stemming from differences in variability. Previous studies have also
emphasized the importance of examining the homogeneity of variances assumption in
statistical analyses, as violations of this assumption can compromise the validity of the results
(Honea et al., 2017). The conclusion, although Class A displayed a normal distribution and
Class B did not, the variances between the two classes were homogeneous. This allows for
further statistical analysis, taking into account the data characteristics, such as employing non-
parametric tests to address the non-normality in Class B data. These results highlight the
importance of understanding data distribution characteristics before selecting an appropriate
statistical analysis method. Previous research has also demonstrated that choosing the correct
analytical method based on data characteristics can enhance the accuracy and reliability of
research findings (Candel 2018).

Comparison of Post-Test Scores Between the Two Classes

The frequency distribution graph (Figure 1) of post-test scores between Class A and Class
B reveals distinct patterns in student performance, which may be influenced by differences in
instructional strategies. Class A, which utilized the mind mapping technique within the Flipped
Classroom Model, exhibited a wider range of scores. The extreme low score around 50 was

264



Jurnal Studi Guru dan Pembelajaran
ISSN 2654-6477

observed, while the majority of students scored between 86.26 and 95.33, suggesting that
while most students in Class A performed at a relatively high academic level, some students
may have struggled with the cognitive demands of constructing mind maps effectively.
Research indicates that hands-on instructional strategies, including techniques like mind
mapping, may enhance learner engagement but can also introduce variability in performance
among students with differing levels of prior knowledge or learning preferences (Rindengan,
2019). The contrast, Class B, which implemented summarizing as part of the Flipped
Classroom Model, demonstrated a more consistently distributed score range, with most
students scoring between 82 and 89. Summarizing as an instructional strategy might have
provided a more structured and accessible approach for a broader range of students, resulting
in more consistent achievement across the class, as this strategy is often favored for its clarity
and organization in presenting knowledge (Alrenaili et al., 2021).
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Figure 1. Comparison of Distribution Post-Test Scores Between Class A and Class B

The differences in score distributions between the two classes may reflect the cognitive
complexity associated with each learning strategy. Mind mapping requires students to
organize and connect ideas visually, fostering deeper conceptual understanding but potentially
posing challenges for those with weaker prior knowledge or lower proficiency in structuring
information (Cho & Kim, 2019). This cognitive load could explain the wider spread of scores in
Class A, where some students excelled while others struggled. Conversely, summarizing
involves condensing key information into a structured format that is generally easier for
students to grasp and apply, likely leading to a more balanced distribution of scores (Dziuban
et al., 2018). These differences suggest that the choice of learning strategies within a Flipped
Classroom Model significantly impacts the variability in student performance and may be
influenced by how well instructional strategies align with students’ cognitive capacities (Risavy
et al., 2022).

These findings suggest that instructional adjustments could further optimize student
learning outcomes. The additional from class A scaffolding and guidance in mind mapping
could assist students who struggled to organize information effectively. Providing exemplars
or step-by-step frameworks for mind mapping is known to enhance comprehension and
reduce performance gaps, aligning with findings that support the efficacy of explicit
instructional strategies in bolstering student learning (Ogunjimi & Gbadeyanka, 2022).
Meanwhile, for Class B, incorporating elements of conceptual mapping alongside
summarization could deepen students' understanding beyond mere factual recall, as seen in
studies exploring the interplay between various instructional methods. These insights
underscore the importance of aligning chosen learning strategies with students' cognitive
capacities to maximize the benefits of the Flipped Classroom Model while ensuring equitable
learning outcomes across different instructional approaches (Jama & Alnefaie, 2022).
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Comparison Test Between Concept Map Class (A) and Summarizing Class (B)

The comparison of post-test scores was conducted between two classes with different
learning approaches, namely the concept map method in Class A and the summarizing method
in Class B, within the flipped classroom model. The Shapiro-Wilk normality test indicated that
the data in Class A followed a normal distribution (p > 0.05), whereas the data in Class B did
not meet the normality assumption (p < 0.05). However, the Levene's test for homogeneity of
variances showed that the variances of the two groups were homogeneous (p > 0.05).
Consequently, a non-parametric analysis using the Mann-Whitney U test was chosen to
examine the differences in post-test scores between the two classes.

The results of the Mann-Whitney U test revealed no statistically significant difference in
post-test scores between Class A and Class B (U = 156.5, p = 0.244). The mean difference in
scores between the two classes was minimal, at only 0.42, with the average post-test score of
Class A being 86.83 and that of Class B being 86.42. The effect size analysis using Cohen’s d
demonstrated a very small value of 0.06, indicating that the difference between the two
classes was negligible in terms of its practical significance. The summary, both learning
methods produced nearly equivalent post-test results in improving students' understanding.
This finding suggests that the concept map and summarizing methods are similarly effective
within the flipped classroom model.

Post-Test Score Distribution for Class A and Class B
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Figure 2. Comparison of Post-Test Scores Between Class A and Class B

Based on the results of the Mann-Whitney U test, there was no statistically significant
difference in the post-test scores between Class A and Class B, indicating that the two
teaching methods, mind mapping and summarizing, have nearly equivalent effectiveness in
enhancing students' understanding. These findings align with prior research demonstrating
that different instructional methods can yield similar outcomes in the context of a flipped
classroom. This is consistent with findings on flipped classrooms, which highlight that this
approach enhances student engagement and learning outcomes, regardless of the specific
methods employed (Vliet et al., 2015). Another study also shows that students generally
prefer the flipped classroom format because it promotes interaction and active engagement
during class sessions, ultimately improving material comprehension (Vasylkivska & Rostykus,
2023).

The Another study found that the implementation of flipped classrooms in medical
education received positive feedback from both students and faculty, indicating that this
method is well-received and effective in enhancing learning outcomes (Kayaalp et al., 2021).
Other research supports these findings, showing that flipped classrooms help students self-
regulate and direct their learning processes, although the effects may not always be sustained
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in the long term (Nhat & Le, 2023). Furthermore, a study demonstrated that the flipped
classroom approach improves students' understanding in English language learning,
highlighting its effectiveness across various disciplines (Mitra et al., 2023).

Thus, although mind mapping and summarizing employ distinct approaches, the nearly
equivalent results in this study suggest that other factors, such as the level of student
engagement and the quality of learning materials, may play a more critical role in determining
learning success. Future research could further explore these factors and assess the
effectiveness of these methods in more diverse learning scenarios.

Conclusion

The implementation of the flipped classroom model allowed students to engage with
learning materials independently prior to class and present their understanding using either
mind mappingor summaries. This approach aimed to encourage active learning, improve
critical thinking, and enhance knowledge retention by enabling students to process information
at their own pace before engaging in in-class activities. The findings indicated no statistically
significant difference between the post-test scores of Class A (mind mapping) and Class B
(summarizing), as demonstrated by the results of the Mann-Whitney U test (U = 156.5, p =
0.244). Both methods resulted in nearly equivalent learning outcomes, with minimal
differences in mean scores. These results suggest that the flipped classroom model effectively
supports student learning regardless of the specific method of representation used. However,
individual differences, cognitive styles, and prior knowledge may still play a role in determining
student performance. Further research is encouraged to examine additional factors, such as
student engagement levels, motivation, and the quality of learning materials, that may
influence learning outcomes within this model.
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