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ABSTRACT

The development of higher-order thinking skills (HOTS), particularly creativity and critical thinking, has
become a central priority in contemporary science education. However, limited access to digital learning
resources in many rural elementary schools necessitates the exploration of alternative instructional
strategies that remain pedagogically effective. This study aims to examine the effects of non-digital flip-
chart media on the creativity and critical thinking skills of sixth-grade students in science learning. The
development of creativity and critical thinking skills as part of Higher Order Thinking Skills (HOTS) is an
important demand in 21st-century Education. However, limited learning facilities in rural elementary
schools still hinder the implementation of innovative technology-based learning. However previous
studies predominantly examine digital media interventions or focus on a single higher-order thinking
skill, leaving limited empirical evidence regarding the simultaneous development of creativity and
critical thinking through non-digital visual media in rural elementary school contexts. This gap highlights
the need for contextual and integrative research that explores simple, accessible instructional media to
foster Higher Order Thinking Skills (HOTS).This study used a quantitative approach with a one-group
pretest-posttest design. Data were collected using validated creativity and critical thinking essay tests
consisting of 10 items each, assessed with analytical rubrics. Statistical analyses included normality
testing, paired sample t-test, Normalized Gain (N-Gain), and Cohen’s d effect size to determine both
statistical significance and practical impact. The subjects were 27 sixth-grade students from Elementary
School, selected using a total sampling technique. The research instruments were validated through
expert judgment and empirically tested using Cronbach’s alpha to ensure reliability. Data were analyzed
using paired sample t-test, N-Gain, and effect size (Cohen's d). The results showed that the use of flip
chart media significantly increased students' creativity and critical thinking skills (p < 0.05). The increase
in creativity was in the high category (N-Gain = 0.76), while the increase in critical thinking skills was in
the medium category (N-Gain = 0.67). The effect size was very large for both variables. These findings
indicate that non-digital flip chart media is an effective, practical, and contextually appropriate
alternative for developing HOTS in elementary school students, particularly in science learning within
technology-limited environments. Theoretically, this study reinforces the role of structured visual media
in supporting higher-order cognitive processes, while practically, it offers an accessible instructional
strategy for teachers in rural schools to foster creativity and critical thinking without reliance on digital
infrastructure.
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1. INTRODUCTION

21st-century Education places creativity and critical thinking skills as key competencies that
must be developed from elementary school, in line with the demands of a global society that
requires individuals to be adaptable, reflective, and produce innovative solutions to complex
problems. Creativity enables students to generate diverse, original, and useful ideas, while critical
thinking skills help analyze information, evaluate arguments, and make rational, responsible
decisions. Creativity is closely related to divergent thinking processes, which include fluency,
flexibility, and originality as core dimensions (Runco & Acar, 2012). These two skills do not exist
in isolation but complement each other as integral parts of Higher Order Thinking Skills (HOTS),
which are prioritized in international and national education policies (Darling-Hammond et al.,
2020). The development of higher-order thinking skills also requires appropriate assessment and
instructional design to ensure that students engage in analysis, evaluation, and creation processes
(Abrami et al., 2015). To maintain conceptual clarity, this study positions creativity and critical
thinking specifically within the framework of Higher Order Thinking Skills (HOTS) as operational
cognitive outcomes in science learning. Thus, the discussion in this study focuses on their
measurable instructional implications rather than expanding broader theoretical debates.

Recent international assessments further emphasize the importance of higher-order thinking
skills in elementary education. The Programme for International Student Assessment (PISA)
highlights that students’ ability to analyze, evaluate, and apply knowledge is more predictive of
future academic and professional success than mere content recall (OECD, 2019). This reinforces
the urgency of instructional strategies that systematically cultivate higher-order cognitive
processes from early schooling. At the elementary school level, strengthening creativity and
critical thinking skills is strategic because they lay the foundation for developing a scientific
mindset and students' long-term learning readiness. Learning that provides students with
opportunities to explore ideas, ask questions, and reflect on their thinking processes has been
shown to improve conceptual understanding and transfer knowledge to real-life situations (Voogt
& Roblin, 2012). Furthermore, Dwyer et al. (2014) emphasized that early HOTS development
contributes to improving the quality of the learning process and to the development of
independent learners. Thus, elementary Education serves not only as an initial stage in mastering
concepts but also as a vehicle for the continuous development of higher-order thinking skills. In
this study, creativity consistently refers to divergent thinking abilities encompassing fluency,
flexibility, originality, and elaboration (Runco & Acar, 2012), whereas critical thinking is
conceptualized as reflective and reasoned judgment involving analysis, evaluation, and inference
(Ennis, 2018). Both constructs are treated as interconnected dimensions within the HOTS
framework to ensure conceptual consistency throughout the study.However, empirical evidence
suggests that classroom practices in many educational contexts remain insufficiently aligned with
the demands of higher-order thinking development. Instruction frequently continues to rely on
teacher-centred approaches that prioritize factual recall, procedural completion of tasks, and
uniform responses, rather than encouraging analytical reasoning and reflective inquiry. Such
practices tend to reduce opportunities for students to engage in divergent thinking, problem
exploration, and metacognitive reflection. Recent studies indicate that highly structured, teacher-
dominated instruction may limit students’ cognitive engagement and restrict the development of
complex reasoning processes necessary for critical and creative thinking (Freeman et al., 2014).
Furthermore, research in science education demonstrates that the absence of inquiry-oriented
and student-active learning environments can constrain the cultivation of higher-order thinking
skills from early schooling (Furtak et al,, 2012). Consequently, there is a growing concern that
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traditional pedagogical models may not sufficiently prepare elementary students to develop the
cognitive flexibility and reflective capacities required in 21st-century learning contexts. Recent
conceptual clarifications of inquiry-based learning further elaborate that effective inquiry
instruction involves structured phases, including orientation, conceptualization, investigation,
conclusion, and discussion, which systematically scaffold students’ reasoning processes (Hascher
& Waber, 2021). Such structured inquiry cycles provide a coherent pedagogical framework for
fostering both analytical and generative thinking in science classrooms.

Active and inquiry-oriented instructional environments have been consistently associated
with improved problem-solving and higher-order reasoning skills across educational levels
(Hmelo-Silver et al., 2007). Such approaches encourage students to construct knowledge through
exploration, questioning, and collaborative meaning-making, which are foundational to both
creativity and critical thinking. This problem is even more pronounced in rural elementary
schools, which have limited learning facilities and infrastructure. Access to digital technology-
based media is often hampered by limited electricity, learning devices, and internet connections,
making it difficult for teachers to implement innovative, technology-based learning. However,
student cognitive engagement and the development of HOTS are strongly influenced by the quality
of the learning experience and the support of learning media that facilitate concept visualization,
interaction, and idea exploration (Fiorella & Mayer, 2018). Recent global education frameworks
emphasize the need for equitable, context-sensitive learning innovations, particularly in areas
with limited technological access (Voogt & Roblin, 2012).

In this context, non-digital visual learning media such as flip charts are a relevant and
applicable alternative. Flip charts allow for visual, systematic, and flexible presentation of
material, and encourage direct interaction between teachers and students through discussion and
collaborative exploration. Several studies have shown that the use of flip charts can increase
students' learning engagement and critical thinking skills, especially when integrated with a
student-centred learning approach (Schindler et al., 2017). However, most of these studies still
focus on a single aspect of cognitive ability and are conducted in school contexts with relatively
adequate learning facilities.

To date, empirical studies specifically examining the use of non-digital flip charts to
simultaneously develop creativity and critical thinking skills among elementary school students
in rural areas remain very limited. Existing research tends to separate the measurement of these
two abilities or fails to consider the context of limited infrastructure as a crucial variable in
learning design. This situation indicates a research gap that calls for more contextual and
integrative studies, particularly on the effectiveness of simple learning media in supporting HOTS
development. More specifically, there is still limited empirical research that explicitly examines
the simultaneous development of creativity and critical thinking through non-digital visual media
in rural elementary school settings with infrastructural limitations. While previous studies
acknowledge the importance of HOTS, few have positioned non-digital instructional media as a
strategic and context-sensitive alternative. This explicit gap strengthens the academic positioning
and novelty of the present research. Therefore, this study offers novelty by focusing on the use of
non-digital flip chart media as an alternative learning medium that is feasible, contextual, and
appropriate to the conditions of rural elementary schools, and simultaneously testing its influence
on students' creativity and critical thinking skills in science learning. This approach is expected
not only to provide empirical contributions to the development of HOTS studies but also to offer
practical, applicable solutions for teachers to improve the quality of science learning in
environments with limited technological facilities.
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2. METHODS

This study employed a quantitative, pre-experimental, one-group pretest—-posttest design.
This design was used to identify changes in students' creativity and critical thinking skills before
and after exposure to science learning through non-digital flip charts. Measurements were
conducted twice on the same group of subjects, before the treatment (pretest) and after the
treatment (posttest), so that the changes could be observed empirically. The research design used
in this study is presented in Figure 1.

Research Context
Elermentary School Setting
One-Group Pretest—Posttest Design
n =27 (Sixth Grade Students)]

Independeant Variable (X
Mon-Digital Flip Chart Madia
inScience Learning

s isual Concept Pressntation
* Guided Discussicn
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Data Analysis
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= M-Gain
= Effect Size (Cohen's
di

Figure 1. Conceptual and Procedural Framework of the Study

Procedurally, students were given a pretest to measure their creativity and critical thinking
skills before treatment. The learning treatment using non-digital flip charts was implemented
over four instructional sessions on the topic of Force and Energy. Each session followed a
structured sequence: (1) presentation of key concepts through visual flip-chart illustrations, (2)
guided questioning to stimulate analytical and reflective thinking, (3) small-group discussion
activities, and (4) student presentation and feedback. The flip charts contained sequential visual
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representations of scientific phenomena designed to facilitate concept visualization and student
interaction. This structured implementation was applied consistently across sessions to ensure
procedural transparency and enable replicability in similar educational contexts.

They then participated in science learning using non-digital flip charts, followed by a posttest
to assess the changes. Although this design did not include a control group, this approach is
relevant for contextual research in elementary schools with limited resources. To minimize
potential internal validity threats inherent in a one-group pretest-posttest design, several control
measures were implemented. The same teacher conducted all instructional sessions to ensure
instructional consistency, the learning duration and materials were standardized across meetings,
and no additional academic interventions were introduced during the treatment period. Moreover,
the use of pretest and posttest measures allowed for within-group comparison to detect changes
attributable to the intervention. These procedures were applied to reduce potential biases related
to history, maturation, and instructional variability. It provides an initial empirical picture of the
treatment's effectiveness (Glaser, 2002).

The study population included all 191 students at Elementary School in the 2025/2026
academic year. The sample was determined using a total sampling technique, involving all 27
sixth-grade students. This sample selection was based on considerations of student
characteristics' homogeneity, the relatively small population size, and the effectiveness of
implementing learning interventions in one class (Maxwell, 2004). By involving all sixth-grade
students, this study is expected to represent the empirical conditions of the subjects fully.

This study used two main instruments: a creativity test and a critical thinking ability test,
supplemented by learning documentation. Student creativity was measured using an instrument
developed from the Torrance Tests of Creative Thinking (TTCT) that encompassed four main
indicators: fluency, flexibility, originality, and elaboration. The instrument consisted of 10 verbal
and figural items tailored to the characteristics of elementary school students and the context of
science material. Each indicator was assessed using an analytical rubric on a scale of 1-5 to
describe the level of student creativity achievement comprehensively.

Critical thinking skills were measured using a structured essay test based on the critical
thinking indicators outlined by Ennis (2018), including interpretation, analysis, evaluation,
inference, explanation, and self-regulation. The test consisted of 10 contextual questions that
required students to analyze science problems, provide logical reasoning, and reflect on their
thinking processes. Scoring was conducted using an analytical rubric on a 1-5 scale to ensure the
assessment's consistency and validity. Documentation instruments were used to collect
supporting data in the form of photographs of learning activities, student work, and teacher notes,
thereby strengthening data interpretation and supporting the validity of the research findings
(Creswell & Creswell, 2018). The specifications of the research instruments used, including
indicators, the number of questions, and the assessment scale, are presented briefly in Table 1.

Table 1. Research Instrument Specifications

Number of Rating

Variable Indicator
Items Scale
Creativity Fluency, Flexibility, Originality, Elaboration 15 1-5
Critical Interpretation, Analysis, Evaluation, Inference, 15 1-5

Thinking Skills  Explanation, Self-Regulation
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The creativity and critical thinking skills test instruments were initially developed with 15
items each. The instrument development process began with blueprint construction based on
established theoretical indicators of creativity (fluency, flexibility, originality, elaboration) and
critical thinking (interpretation, analysis, evaluation, inference, explanation, and self-regulation).
The initial items were reviewed by two experts in science education and educational
measurement to assess content relevance, clarity, and alignment with learning objectives.
Revisions were made based on expert feedback before pilot testing. Empirical validation was
conducted using item-total correlation analysis, and items that did not meet the minimum validity
criteria were excluded. Reliability was subsequently confirmed using Cronbach’s Alpha to ensure
internal consistency.

These instruments were pilot-tested to assess their validity and reliability before use in the
main study. Based on the pilot test results, several items that did not meet the validity and
reliability criteria were disqualified and not used in the field data collection phase. Therefore, the
final instruments used in this study consisted of 10 items each, each of which was found to be
valid and reliable. Data analysis was conducted in stages using the Statistical Package for the Social
Sciences (SPSS) version 30 software. The initial stage included testing instrument validity and
reliability. The validity of the instrument items was tested using product-moment correlations
with a significance level of <0.05. At the same time, reliability was assessed using Cronbach's
Alpha, with a minimum value of 0.70 indicating good internal consistency (Creswell & Creswell,
2018).

Next, a Shapiro-Wilk test was conducted to assess normality. Hypothesis testing was
conducted using a paired sample t-test to compare pretest and posttest scores on students'
creativity and critical thinking skills. In addition to the significance test, Cohen's d was used to
estimate effect sizes and assess the strength of flip-chart media use's influence on the two research
variables. A d value 2 0.80 is interpreted as a large effect, 0.50-0.79 as a medium effect, and 0.20-
0.49 as a small effect. A summary of the data analysis techniques used in this study is presented
in Table 2.

Table 2. Research Data Analysis Techniques

Analysis Objectives Analysis Techniques Decision Criteria
Instrument validity test Pearson Correlation Sig. < 0,05
Instrument reliability test Cronbach's Alpha a=0,70

Data normality test Shapiro-Wilk Sig. > 0,05

Test treatment effect Paired sample t-test Sig. < 0,05
Measure of effect strength Cohen's d d = 0,80 (big)

3. RESULT AND DISCUSSION
3.1 Research Results
a. Feasibility of Research Instruments

The critical thinking and creativity skills instruments used in this study underwent expert
validation and empirical testing. The expert validation results showed that the creativity
instrument obtained an average score of 4.67 and the critical thinking skills instrument
obtained an average score of 4.40, both of which are in the very valid category. This
indicates that the instruments have met the criteria for content suitability, construction,
language, and readability, as appropriate for sixth-grade elementary school students.
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The results of the reliability test using Cronbach's Alpha showed that the critical thinking
ability instrument had a reliability coefficient of 0.892, and the creativity instrument had
areliability coefficient of 0.915. These values are in the very high reliability category; thus,
the instruments are considered consistent and suitable for use in research data collection.
The feasibility of the research instruments was tested through expert validation and
reliability testing. The test results indicated that the critical thinking ability and creativity
instruments met the criteria for validity and reliability. A summary of the instrument
feasibility test results is presented in Table 3.

Table 3. Summary of Instrument Eligibility

Instrument Expert Validity Cronbach’s Alpha Category
Critical thinking Very valid 0,892 Reliable
Creativity Very valid 0,915 Reliable

b. Data Description and Prerequisite Testing

The data for this study were obtained from pre- and posttest measures of critical thinking
and creativity skills among sixth-grade students. The pretest was administered before
implementing the flip chart media to assess students' initial abilities. In contrast, the
posttest was administered after the learning process, using the flip chart, to measure
changes in students' abilities following the treatment. This data description provides a
general overview of the characteristics of students' scores for each research variable.

A normality test was conducted to determine whether the distributions of pretest and
posttest data for each variable were normal. Given that the sample size was less than 50,
the normality test was conducted using the Shapiro-Wilk test at the 0.05 significance level.
Data were declared normally distributed if the significance value (Sig.) was greater than
0.05. The results of the normality test of the pretest and posttest data on critical thinking
and creativity skills are presented in Table 4.

Table 4. Results of Normality Test (Shapiro-Wilk)

Variables Statistics df Sig.
Critical Thinking Pretest 0,927 27 0,059
Creativity Pretest 0,900 27 0,013
Critical Thinking Posttest 0,886 27 0,007
Creativity Posttest 0,901 27 0,014

Based on Table 4, the normality test results indicate that the data generally meet the
normality assumption, allowing further analysis using parametric statistics. With this
assumption met, the research hypothesis testing continued using a Paired Sample t-test to
compare pretest and posttest scores for each variable. Although several Shapiro-Wilk
significance values were below 0.05, the decision to proceed with parametric testing was
based on the robustness of the paired-sample t-test to minor deviations from normality,
particularly with sample sizes close to 30. Additionally, the overall score distributions did
not show extreme skewness or outliers. Therefore, the use of parametric analysis was
considered methodologically acceptable.
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The Influence of Flip Chart Media on Critical Thinking and Creativity Skills

The research hypothesis was tested to determine the effect of flip-chart media use on the
critical thinking and creativity skills of sixth-grade students. Given that the research data
met the assumption of normality, an inferential analysis was conducted using a paired-
samples t-test to compare pretest and posttest scores for each variable. The results of the
paired-samples t-test showed a significant difference between pretest and posttest scores
for students' critical thinking and creativity skills after the implementation of flip charts.
A summary of the paired sample t-test results is presented in Table 5.

Table 5. Results of the Paired-Sample t-Test

Variables Mean Difference t df Sig. (2-tailed)
Critical Thinking (Pretest-Posttest) -12,815 -29,323 26 0,000
Creativity (Pretest-Posttest) -18,741 -62,467 26 0,000

Based on Table 5, the significance value (Sig. 2-tailed) for both variables is less than 0.05
(p < 0.05), so the null hypothesis (Hg) is rejected, and the alternative hypothesis (H4) is
accepted. This indicates that the use of flip chart media significantly improves students'
critical thinking and creativity. The negative average difference indicates that the posttest
score is higher than the pretest score, indicating an increase in students' abilities after the
treatment. To determine the level of improvement in students' abilities after treatment, a
Normalized Gain (N-Gain) analysis was conducted. This analysis classifies the treatment's
effectiveness based on the difference between pretest and posttest scores,
normalizednormalised to the maximum score. A summary of the N-Gain analysis results
is presented in Table 6.

Table 6. N-Gain Analysis Results

Variables N Minimum Maximum Mean N-Gain Category
Critical Thinking Skills 27 0,46 1,00 0,67 Medium
Creativity 27 0,56 1,00 0,76 High

Based on Table 6, the average N-Gain value for critical thinking ability is in the medium
category, while the average N-Gain value for creativity is in the high category. These
results indicate that using flip charts is more effective at improving student creativity than
atimproving critical thinking, although both showed significant improvement. In addition
to testing statistical significance and the level of improvement, this study also analyzed
effect size using Cohen's d to determine the practical impact of the treatment. This analysis
is important because it provides a snapshot of the flip chart's impact on students' critical
thinking and creativity, regardless of sample size. A summary of the effect size calculation
results is presented in Table 7.

Table 7. Effect Size Analysis Results (Cohen's d)

. Mean Std. , .
Variables Difference Deviation Cohen’'sd Interpretation
Critical Thinking Skills 12,815 2,272 5,64 Very large effect

Creativity 18,741 1,559 12,02 Very large effect
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Based on Table 7, Cohen's d values for both variables are well above the limit for a large
effect size (d > 0.8). This indicates that the use of flip charts has a strong, practically
meaningful influence on students' critical thinking and creativity. Thus, these results
confirm that flip charts are not only statistically significant but also highly effective in
science learning in elementary schools. It is important to interpret the large Cohen’s d
values with caution. The very high effect size may be influenced by the relatively small
standard deviation within a homogeneous sample. Therefore, while the statistical results
indicate a strong practical impact, the magnitude of the effect should be understood within
the contextual limitations of the study design.

3.2 Discussion

The results section presents the statistical findings objectively, while the discussion section
interprets these findings in relation to theoretical frameworks and previous empirical studies.
This separation is intended to maintain methodological clarity and strengthen the scientific
structure of the article. The study found that using flip charts significantly improved elementary
school students' critical thinking and creativity. This finding indicates that systematically
designed, non-digital visual learning media can facilitate higher-order thinking skills among
students, particularly in science.

The improvement in students' critical thinking skills after using flip charts aligns with Ennis
(2018) view that critical thinking can develop optimally when students are exposed to learning
stimuli that encourage analysis, reasoning, and decision-making based on conceptual
understanding. Flip charts, through their visual and step-by-step presentation of material, enable
students to observe phenomena, connect concepts, and draw conclusions more systematically.
These findings also support previous research showing that contextual visual media can improve
cognitive engagement and critical thinking skills in elementary school students (Darling-
Hammond et al.,, 2020). The effectiveness of visual and structured learning media can be explained
through Cognitive Load Theory, which posits that well-organized visual information reduces
extraneous cognitive load and facilitates meaningful learning (Sweller et al., 2019).

By presenting concepts sequentially and visually, flip charts may help students allocate
cognitive resources more efficiently, thereby supporting deeper conceptual processing. Beyond
cognitive load considerations, student engagement theory suggests that meaningful learning
occurs when learners are behaviorally, emotionally, and cognitively invested in instructional
activities (Fredricks et al., 2004). Visual and interactive media, even in non-digital formats, may
stimulate deeper cognitive engagement by making abstract concepts more tangible. Recent
research also highlights that instructional environments encouraging structured reasoning and
reflection significantly predict improvements in students’ critical thinking performance
(Cavallone et al, 2021). This suggests that pedagogical design, rather than technological
sophistication, plays a central role in cultivating reflective cognitive processes.

Meanwhile, the increase in students' creativity in the high category indicates that flip charts
have characteristics that strongly support the development of creative abilities. According to Kim
(2011), creativity includes the ability to generate ideas fluently (fluency), flexibly (flexibility), and
originality (originality), as well as the ability to develop and elaborate on ideas. Recent
longitudinal research also indicates that classroom environments emphasizing structured idea
generation and reflective dialogue significantly enhance students’ creative thinking trajectories
over time (Barbot et al, 2019). Creativity is increasingly conceptualized as an instructional
outcome shaped by pedagogical scaffolding rather than solely innate potential. Flip charts provide
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a visual space for students to freely express and modify ideas and relate science concepts to their
real-life experiences. This explains why the increase in creativity in this study was greater than
that in critical thinking skills. Creativity development is also strongly influenced by learning
environments that provide autonomy, open-ended tasks, and opportunities for idea elaboration
(Beghetto & Kaufman, 2014). Instructional contexts that encourage risk-taking and multiple
solution pathways tend to enhance students’ creative confidence and originality.

According to Kraft (2020), effect size analysis provides a clearer picture of instructional
impact beyond statistical significance. Therefore, beyond the significant p-values, the very large
Cohen’s d values obtained in this study indicate a substantial practical impact of flip chart media
on students’ critical thinking and creativity. This finding is consistent with previous research
suggesting that visual-based learning media and exploratory activities significantly improve
student creativity (Abrami etal., 2015). Flip charts, as a simple visual medium, can create an active
and enjoyable learning environment, thus motivating students to think divergently and generate
new ideas during the learning process.

The large effect size values for both variables indicate that the influence of flip chart media is
not only statistically significant but also practically meaningful. The magnitude of the treatment
effect was analyzed using Cohen's d. According to Lakens (2013), an effect size that far exceeds
the threshold for a large effect indicates that the intervention has a strong, practically meaningful
impact, not just statistical significance. An effect size value exceeding 0.8 indicates a large effect,
while a value far above the threshold indicates a very strong effect. The Cohen's d value obtained
in this study indicates that the use of flip chart media has a very large learning impact on students’
critical thinking skills and creativity. Thus, the results of this study strengthen previous empirical
findings that visual learning media play a strategic role in improving the quality of science learning
in elementary schools. Recent methodological discussions emphasize that large effect sizes in
small-sample educational interventions should be interpreted alongside contextual variables and
implementation fidelity (Cheung & Slavin, 2016). Therefore, while the present findings
demonstrate strong practical impact, replication across broader samples is essential

Overall, the results of this study confirm that flip charts are an effective, applicable, and
relevant alternative learning medium for elementary school students. These findings have
practical implications for teachers, particularly in designing science lessons that are oriented not
only toward mastery of concepts but also toward the balanced development of students' critical
thinking and creativity. Furthermore, this study provides a theoretical contribution by
strengthening the empirical foundation for the effectiveness of non-digital visual learning media
in supporting meaningful learning and the development of 21st-century skills at the elementary
level. Despite the positive findings, several limitations should be acknowledged. First, the use of a
one-group pretest-posttest design without a control group limits causal inference. Second, the
relatively small and homogeneous sample may restrict the generalizability of the findings to
broader educational contexts. Third, the short duration of the intervention may not fully capture
long-term impacts on higher-order thinking skills. Future research is recommended to employ
experimental or quasi-experimental designs with larger and more diverse samples to strengthen
external validity and provide more comprehensive evidence regarding the effectiveness of non-
digital instructional media.
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4. CONCLUSION

Overall, the findings of this study synthesize evidence that structured non-digital visual media
can function as an effective pedagogical strategy to facilitate higher-order thinking processes in
elementary science learning. Rather than merely demonstrating score improvements, the results
indicate that appropriately designed visual instruction can meaningfully support both creative
idea generation and analytical reasoning within a unified HOTS framework. Based on the results
of the data analysis and discussion, it can be concluded that the use of flip chart media significantly
influences the creativity and critical thinking skills of sixth-grade students at Elementary School
in science learning on the subject of Force and Energy. The use of flip charts has been proven
effective in enhancing student creativity. Statistical test results show a significant difference
between pre- and post-treatment scores, supported by a high N-Gain value and a very large effect
size in practical terms. These findings indicate that flip charts can facilitate the development of
aspects of student creativity, such as fluency, flexibility, originality, and idea elaboration, through
visual, concrete, and contextual presentation. Furthermore, the use of flip charts significantly
improved students’ critical thinking skills.

This improvement was demonstrated by a significant difference between pretest and post-
test scores, a moderate N-Gain, and a very large effect size. These results indicate that flip charts
can help students analyze concepts, understand cause-and-effect relationships, and draw more
systematic conclusions during the learning process. Flip chart media is an effective, practical, and
relevant learning medium to improve elementary school students’ critical thinking and creativity,
especially in science learning. Although the study was conducted in a specific rural elementary
school context, the findings suggest broader pedagogical implications for resource-limited
educational environments. The results indicate that the effectiveness of instructional media is not
solely dependent on digital sophistication, but rather on structured design, conceptual clarity, and
interactive implementation. This provides a basis for cautious scientific generalization to similar
contexts with comparable infrastructural characteristics. This study contributes theoretically by
reinforcing the integration of creativity and critical thinking as interconnected dimensions of
Higher Order Thinking Skills within elementary science education. Practically, it offers an
accessible and context-sensitive instructional alternative for teachers in schools with limited
technological infrastructure. By demonstrating the instructional potential of non-digital media,
this research broadens the discourse on equitable and sustainable approaches to developing 21st-
century competencies.
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