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Abstract: The inadequate science literacy and numeracy levels of class X students in the
2021/2022 academic year at SMA Negeri 1 Ajibarang in physics learning, particularly in the
domain of renewable energy materials, can be attributed to the limited engagement of science
literacy and numeracy in the available learning media. The internet's potential as a learning tool
has not been maximally utilized, resulting in a suboptimal learning experience for Generation Z
students. In addition, some digital platforms commonly used by teachers are still not optimal in
accommodating learning due to several weaknesses, such as limited material and interactive
features, as well as information that is prone to being missed during the online discussion process
through chat. These problems can be solved by utilizing Nearpod-based interactive learning
media. This study aims to analyze the effectiveness of the media and compare which media
exploration is considered most effective in enhancing students' science literacy and numeracy.
The study employed a pre-experimental approach, utilizing a pre-test and post-test design with
three experimental groups. The results indicated that experimental groups A, B, and C enhanced
science literacy and numeracy. The N-gain scores of these groups were classified as 'low’, with
N-gain scores of 0.15, 0.13, and 0.07, respectively, for experimental groups A, B, and C regarding
science literacy. The numeracy literacy of experimental groups A, B, and C were 0.20, 0.18, and
0.01, respectively. The conclusion drawn from these data is that Nearpod media is effective in
enhancing science literacy and numeracy in the context of renewable energy, especially in the
explanation of scientific phenomena in science literacy and the utilization of concepts, facts,
procedures, and reasoning in mathematics in numeracy literacy. The utilization of Nearpod in
blended learning is more efficacious than its use in flipped learning and print, with an N-gain
value of science literacy and numeracy.
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= INTRODUCTION

The global pandemic of Coronavirus Disease 2019 (henceforth referred to as
"COVID-19") has had a significant impact on education systems worldwide. One of the
major adaptations made by educational institutions in response to the pandemic has been
the rapid transition from traditional, face-to-face learning to online learning (Giday &
Perumal, 2024). These changes have given a significant boost to the rapid development
of digital technologies in education during the pandemic (Palumbo, 2022). Consequently,
numerous teaching-learning activities that were previously carried out conventionally
have now been digitized (Tiwari et al., 2021).

The strategy implemented to facilitate online learning during the pandemic has not
been effective in enhancing student comprehension, as evidenced by Alzahrani's (2022)
findings. The study indicated that students demonstrated a higher level of performance in
online learning compared to traditional learning methods. However, Khoirunnisa &
Adirakasiwi’s (2023) research revealed that seventh-grade students' numeracy literacy in
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the Merdeka Belajar era was found to be significantly low at 37%. Similarly, Melinda et
al. (2021) found that students' science literacy skills in Physics class were in the low
category, with a percentage of 28.38%.

Based on a survey conducted with one of SMA Negeri 1 Ajibarang's physics
teachers, almost all Grade X students in 2021/2022 had difficulties in mathematics
analysis, data presentation and interpretation, and short answer questions without
evidence in physics learning, including renewable energy. This indicates that the level of
students' scientific literacy and numeracy skills remains below satisfactory levels.
Teachers' difficulties in teaching physics concepts involving scientific literacy and
numeracy related to renewable energy materials are reflected in students' weak decision-
making skills. As @stergaard et al. (2022) point out, almost all aspects of life depend on
energy, and understanding renewable energy is important as part of sustainable
development efforts.

Technological advances during the pandemic have resulted in the development of
several new habits in the post-pandemic period, including the learning process, which is
now dependent on the use of technology and other assistive devices (Ramadhan et al.,
2021). The generation of today's learners (Generation Z) is growing up in a digitally
connected world where information can be accessed immediately with the help of
practical and sophisticated tools such as smartphones, tablets, and laptops (Green et al.,
2021). These devices potentially facilitate integrating interactive platforms into classroom
learning ((Martin-Somer et al., 2024). The integration of technology in learning offers
immediate feedback, encourages interaction, and supports diverse learning needs,
potentially improving student engagement and learning outcomes (Priante & Tsekouras,
2025). In response, one of the efforts that can be made to rebuild students' understanding
of a concept that involves science and numeracy literacy is to combine face-to-face
learning with technology as a digitally based learning medium with a science and
numeracy literacy approach.

Some digital platforms such as WhatsApp group (Natale et al., 2021; Syarifuddin
et al., 2024), Quizizz (Agustia et al., 2020; Saefurohman et al., 2023), Canva (Oktariya et
al., 2023; Wumu et al., 2023), Google Classroom (Rosa et al., 2023; Fitriyanasari et al.,
2022), and Nearpod can be used as learning media to improve scientific literacy and
numeracy. However, the teaching and learning process can be hindered by some of the
weaknesses of these platforms. These weaknesses such as important information via
WhatsApp group chat tends to get lost in students' responses during discussions
(Mustakim, 2020), the material presented is still limited to Quizizz (Mujahidin et al.,
2021), some templates and features are paid on Canva (ldawati et al., 2022), Google
Classroom features are still limited (Nurhayati et al., 2019) such as the unavailability of
live chat features and interactive quizzes (Hasiru et al., 2021).

In response to the limitations of earlier digital platforms, Nearpod is regarded as a
potential solution to address these weaknesses. Nearpod is a digital tool that enables
teachers to create engaging and interactive presentations using multimedia, video, audio,
sketches, virtual reality tours, games, and quizzes directly on the Nearpod website. The
platform provides real-time formative assessment with feedback, allowing students to
immediately reflect on their learning. Furthermore, Nearpod assists teachers in
monitoring students' progress, identifying material requiring further attention, and swiftly
highlighting it (Alawadhi & Thabet, 2022). The platform is available for download from



Jurnal Pendidikan MIPA, 26 (1), 2025, 367-380 | 369

the Play Store (OS 8.0 or higher) or the App Store (IOS 15.0 or higher) and can also be
accessed directly from the website.

Despite Nearpod's numerous advantages for creating interactive learning materials,
there is a paucity of research on its use in physics education. A review of the literature
from the past decade reveals only nine articles that report the use of Nearpod in physics
learning, including those on Hooke's Law (Fanika et al., 2022) static fluid (Rahmani,
2022), Parabolic Motion (Qiao, 2022), Newton's gravity (Sudiar et al., 2023), Hydrostatic
and Archimedes' Law (Putri, 2024), Direct Current (Della, 2024), and Light (Kurniawati,
2024). In addition, other studies utilized Nearpod to determine the generative thinking of
grade V students in physics learning (Al-fatlawi & Al-Musawi, 2022) and the impact of
video games on physics learning (Yuan et al., 2022). The utilization of Nearpod to
enhance science literacy and numeracy remains unexamined within the Indonesian
context. Previous studies have exclusively examined the impact of Nearpod in assessing
specific facets of science literacy or numeracy. Nonetheless, Nearpod is an effective tool
for enhancing science literacy within the context of science subjects (Ulinnuha, 2023;
Davey et al., 2020) and environmental change (Saragi et al., 2025). Furthermore, Nearpod
is reported to enhance numeracy literacy (Brown, C, 2019), particularly in the context of
understanding and applying mathematical concepts in everyday life (Wilson, 2020).

The development of Nearpod as a learning media for the enhancement of science
literacy and numeracy must be informed by a series of preparatory requirements.
According to the OECD (2017), competencies in science literacy encompass the ability
to explain phenomena from a scientific perspective, evaluate and design scientific
investigations, and interpret data and evidence scientifically. The level of cognitive
process of numeracy literacy includes (1) formulating problems mathematically, (2) using
concepts, facts, procedures, and reasoning in mathematics, and (3) interpreting, applying,
and evaluating the results of a mathematical process (OECD, 2017).

This study aims to analyze the effectiveness of Nearpod-based interactive
renewable energy physics learning media in enhancing science literacy and numeracy
skills. The study was designed to allocate students in three experimental groups with
different treatments, including the use of Nearpod in blended learning, the use of Nearpod
in flipped learning, and the use of Nearpod in print with the assistance of QR codes. The
study's experimental design is based on the hypothesis that these media are equally
effective in enhancing students' science literacy and numeracy skills. The overarching
objective of this study is to provide a comprehensive response to the following research
question using a comparative exploration of media utilization:

RQ1: Isthere a significant comparison of students' science literacy and numeracy skills
between groups (blended learning group, flipped learning group, and printed
group) in physics learning?

RQ2: Which media exploration is most effective in improving students' science literacy
and numeracy?

It is hypothesized that the results of this study will enhance students' science literacy
and numeracy, particularly concerning the subject of renewable energy. Furthermore, it
is predicted that the study will facilitate students' multiple intelligence following Howard
Gardner's learning theory, known as the Multiple Intelligences Theory (Loveless, 2023).
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The utilization of media has also been demonstrated to facilitate the integration of
technology as a learning medium in its own right.

» METHOD
Participants

The population of this study consisted of class X students at SMA Negeri 1
Ajibarang, in the even semester of the 2023/2024 academic year. The purposive sampling
method was used to select the sample, with class selection based on recommendations
from physics teachers, who provided input based on the level of student activeness. This
approach resulted in a total sample of 108 students, consisting of classes X-1 (36
students), X-4 (36 students), and X-7 (36 students).

Research Design and Procedures

The research adopts a quantitative approach, employing a pre-experimental design
with a three-group pre-test post-test model. The research model consists of three distinct
phases: a pre-test phase, an implementation phase, and a post-test phase. The study was
initiated with a 45-minute pre-test questionnaire completed by the entire sample to
ascertain the students' initial abilities. Subsequently, the media was implemented in each
experimental group for a duration of 4 x 45 minutes. The experimental groups were
divided into three distinct groups: experimental group A (X-1), experimental group B (X-
4), and experimental group C (X-7). The media utilized by each group varied as follows:
Nearpod media was used during the learning process (blended learning) by experimental
group A; Nearpod media was used before learning (flipped learning) by experimental
group B; and Nearpod media was provided in printed form, accompanied by a QR code,
by experimental group C. The Nearpod media is initiated with the presentation of videos,
which elicit responses from students through the provision of questions embedded within
the video content. After the explanation of the material by the researcher (as a teacher),
students are tasked with completing an interactive quiz. Additionally, students are
encouraged to utilize PheT Simulations to perform physics simulations, analyze the
results, and present their findings in a group setting. All student activities and learning
outcomes can be accessed directly on the media, while students who use printed
Nearpod’s can be accessed through printed Nearpod sheets and Google Forms. The final
stage of this research is a post-test conducted by the entire sample to measure the final
ability of students after media implementation.

Instrument

The instruments utilized in this study encompass both test and non-test instruments.
The test instruments, in the form of pre-test and post-test, were employed to assess
students' science literacy and numeracy levels before and following the implementation
of media. The non-test instruments comprised validity and reliability questionnaires. The
test instruments, encompassing both pre-test and post-test, comprised a total of 12
multiple-choice questions and six essay questions, which underwent rigorous validity and
reliability assessments before utilization. The validity test demonstrated the questions to
be valid, while the reliability test indicated their reliability with high criteria. The items
were arranged based on indicators of the competency aspects of science literacy and
aspects or cognitive levels of numeracy literacy. Indicators of the competency aspects of
science literacy include: (1) explaining scientific phenomena (LS 1), (2) interpreting data
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and evidence scientifically (LS 2), and (3) evaluating and designing scientific
investigations (LS 3). The indicators on the cognitive aspect or level are as follows: (1)
formulate mathematical situations (LN 1), (2) use mathematical concepts, facts,
procedures, and reasoning (LN 2), and (3) interpret, apply, and evaluate mathematical
results. Each indicator was represented by two multiple-choice items and one essay item
(LN 3).

Data Analysis

The data analysis techniques used in this study were executed using SPSS software
version 26.0, encompassing a range of tests from the requirement test to the effectiveness
test. The initial test comprises the assessment of normality (using the Shapiro-Wilk
statistical test) and homogeneity (using the Levene statistical test). The data analyzed,
using a significance level of a = 5% (0.05), comprised the pre-test and post-test results of
the three experimental groups, which had previously been evaluated. This study uses both
parametric (normally distributed data) and non-parametric (non-normally distributed
data) statistical tests to assess the effectiveness of media usage in enhancing science
education outcomes. The parametric statistical test utilized is the paired sample t-test,
while the non-parametric test employs the Wilcoxon test. A notable similarity exists
between these tests; both are employed to ascertain whether differences in student
learning outcomes occur before and after the implementation of media-based education.
The distinguishing factor lies in the data that is analyzed. The outcomes of the data
analysis, incorporating both parametric and non-parametric statistical tests, are
juxtaposed with a significant value of a = 5% (0.05). The hypothesis is posited that in
instances where the outcomes of the data analysis exceed 0.05, no evidence of students'
abilities changing before and following media utilization is observed. Conversely, if the
outcomes of the data analysis fall below 0.05, a discrepancy is indicated in the student's
abilities before and after media engagement. The effectiveness of media is determined by
analyzing the enhancement of science literacy competency aspects, alongside the level or
cognitive process of numeracy literacy. The calculation of N-gain values is performed
using the formula outlined by Hake (Sembiring & Napitupulu, 2022), with the criteria for
N-gain scores categorized as follows: high category if <(g) > 0.7, medium category if
0,3< {(g» <0,7, and low category if (g) <0.3 (Rosidah et al., 2022).

= RESULT AND DISSCUSSION

This study examined the effectiveness of Nearpod-based interactive physics
learning media in enhancing students' science literacy and numeracy skills. The pre- and
post-test results were analyzed using a range of assessments, including the pre-requisite
test, the effect test, and the N-gain test. The normality of the pre-test and post-test scores
of students in experimental groups A, B, and C is presented in Table 1.

Table 1. Experimental groups normality test results

Shapiro-
No. Score Wilk Description
Significant
Pre-test of experimental group A 0.052 Normally Distributed
Post-test of experimental group A 0.088 Normally Distributed

2. Pre-test of experimental group B 0.001 Not Normally Distributed
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Post-test of experimental group B 0.019 Not Normally Distributed
Pre-test of experimental group C 0.007 Not Normally Distributed
Post-test of experimental group C 0.029 Not Normally Distributed

The results of the normality test indicate that the sig. The values of the pre-test and
post-test data of experimental group A are 0.052 > 0.05 and 0.088 > 0.05, suggesting that
the data is normally distributed. Conversely, the sig. The value of the pre-test and post-
test data of experimental group B is 0.001 < 0.05 and 0.019 < 0.05, indicating that the
data of experimental group B is not normally distributed. The same conclusion can be
drawn for experimental group C, with sig. Values of 0.007 < 0.05 and 0.029 < 0.05 for
the pre-test and post-test data, respectively.

Following the initial analysis of data using the normality test, it was determined that
the subsequent analysis would utilize the homogeneity test to ascertain whether the pre-
and post-test data distribution of experimental group A was homogeneous. It was
considered that experimental group A was normally distributed, whereas experimental
groups B and C were not. The results of the calculation, facilitated by SPSS version 26.0,
indicate that the significant value of experimental group A is 0.00 <0.005, signifying that
the data originates from an inhomogeneous population. The outcomes of the normality
and homogeneity test analysis serve as a basis for the subsequent analysis, namely the
effect test. In instances where data exhibits normal distribution yet heterogeneity,
parametric statistical assessments are employed; conversely, non-normal distributed data
undergoes examination via non-parametric statistical tests (Novri et al., 2018). The
present analysis employs the paired t-test to assess experimental group A data, while
experimental groups B and C utilize the Wilcoxon test. The results of the influence test
for the three experimental groups are delineated in Table 2.

Table 2. Experimental class effect test results

No. Groups Test Types Sig. Description

1. Experimental A Paired t-test 0.00 There is an effect
2. Experimental B Wilcoxon Test 0.00 There is an effect
3. Experimental C Wilcoxon Test 0.855 There is no effect

The decision criteria and conclusions of the paired t-test and Wilcoxon test are
established at a significant level of 5% (0.05). If the significant value is greater than 0.05,
it can be deduced that there is no difference in the level of science literacy and numeracy
of students before and after media utilization. Conversely, if the significant value is <
0.05, then there is a difference in the level of science literacy and numeracy of students
before and after media utilization. As illustrated in Table 2, the paired t-test results of
experimental group A and the Wilcoxon test of experimental group B show a significance
value of 0.000 < 0.05, indicating that there is a difference in the level of science literacy
and numeracy of experimental groups A and B students before and after the
implementation of Nearpod physics-based learning media. Conversely, the Wilcoxon test
of experimental group C exhibited a significant value of 0.855 > 0.05, indicating that
there was no discernible difference in science literacy and numeracy levels of
experimental group C students before and after the implementation of the Nearpod
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physics-based learning media, in its printed form and augmented by the utilization of QR
codes.

The final test administered in this study was the N-gain test, which was designed to
ascertain the impact of the intervention on the science literacy and numeracy of the
students. While experimental groups A and B exhibited variations in the level of science
literacy and numeracy of students before and after the utilization of Nearpod physics-
based learning media, the N-gain test was administered in experimental group C. The
decision to administer the N-gain test in experimental group C was made to ensure the
precise impact of Nearpod print media on each indicator assessed. The outcomes of the
N-gain test analysis on the competency aspects of science literacy and numeracy literacy
levels and cognitive processes are illustrated in Figure 1.

0.2

N-gain Score

0.07

% 0.01

7% BERRm

Experimental Group A  Experimental Group B Experimental Group C
Eksperimental Groups

# Scientific Literacy 8 Numeracy

Figure 1. Comparison of N-gain values of the three experimental groups

As illustrated in Figure 1, the N-gain values of the three experimental classes in
terms of science literacy and numeracy are classified in the 'low' category, with N-gain
values less than 0.3. Subsequent N-gain analysis was undertaken to ascertain the specific
N-gain value for each indicator in both science literacy and numeracy. The findings of
the comparative analysis of the N-gain scores of the three experimental groups on each
indicator in the science literacy competency aspect are presented in Figure 2.
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Figure 2. Comparison of n-gain values between experimental groups on each indicator
of science literacy competency aspects
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All n-gain values of the three experimental groups for each scientific literacy
indicator were in the "low" category. Based on Figure 2, experimental groups A and B
had the highest gains of 0.17 and 0.22, respectively, in the scientific explanation of
phenomena (LS 1) indicator. The enhancement of Indicator 1 skills can be attributed to
the integration of interactive videos in the media training phase, which facilitates the
understanding of the phenomenon of energy change. The integration of interactive
quizzes and simulations further reinforces students' capacity to articulate phenomena
from a scientific standpoint. However, this enhancement is not observed in the printed
Nearpod, as most interactive features are substituted with conventional, paper-based
alternatives, thereby resulting in marginal improvement. Experimental group C
demonstrated a marginal improvement of 0.09 on the interpreting data and evidence
scientifically (LS 3) when compared to other indicators. This may be attributed to the
absence of a significant disparity in the training of LS3 indicators (simulating energy
changes) across both directly accessible and printed media.

Compared to the group with Nearpod during learning (blended learning), the class
with media before learning showed a significant increase in the indicator of explaining
phenomena scientifically. This finding is consistent with the conclusions of Fitriyanasari
et al. (2022) who explained that flipped learning significantly increases students'
engagement in the learning process and has a positive impact on their academic
achievement. The enhancement of student learning outcomes is substantiated by the
attainment of elevated N-gain scores in the experimental groups, in comparison to other
groups. The disparity in the n-gain values of the experimental groups A and B in indicator
2 is marginal, with a value of 0.01. This slight discrepancy can be attributed to the varying
cognitive abilities and learning styles exhibited by each student (Gamiao, 2021). The
utilization of PhET Simulations in learning should, in principle, be able to improve
students' science (Taibu et al., 2021). However, the inactivity of experimental group B
students in group discussions compared to experimental class A was a contributing factor
to the low n-gain score of experimental group B on LS 3. Previous studies have revealed
that participation in discussion forums can improve various aspects of student learning,
such as critical thinking skills and critical reflection in science literacy (Gasmi, 2022).

The findings of this study indicate that students' proficiency in the three science
literacy indicators exhibited a tendency to increase in direct proportion to the utilization
of Nearpod media in its original form as opposed to its printed form accompanied by a
QR code, particularly concerning the indicator of explaining scientific phenomena. This
observation is consistent with the conclusions of previous studies which assert the
efficacy of Nearpod in enhancing students’ science literacy (Ulinnuha, 2023; Davey et al.,
2020; Saragi et al., 2025).

The results of the comparative analysis of the N-gain test of the three experimental
groups for each indicator in the aspect of level or cognitive process of numeracy literacy
are presented in Figure 4.8.

Based on Figure 3, the n-gain value of the three experimental groups on the
indicator formulating problems mathematically (LN 1) is in the 'low' category. The
experimental group that employed Nearpod directly demonstrated a higher level of
improvement in comparison to the group that utilized the printed version of Nearpod.
There was minimal discrepancy in the ability training on LN 1 indicators, as both groups
of students who employed the direct and printed versions of the Nearpod engaged with
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Figure 3. Comparison of n-gain scores between experimental groups on each numeracy
literacy indicator

practice questions on student notes. The distinguishing factor pertains to the disparity in
students' comprehension of the concept (Gamiao, 2021).

In contrast, the indicator of the use of concepts, facts, procedures, and reasoning in
mathematics (LN 2) placed experimental class C in the 'low' category, while groups A
and B were in the 'medium' category. The training of these abilities in the media is
presented in the form of interactive quizzes, such as puzzles about potential and kinetic
energy equations. Furthermore, the incorporation of game-based and practice questions
has been shown to enhance students' proficiency in LN 2. However, the limited
integration of interactive features into conventional learning methods has been observed
to result in a decline in students' N-gain scores. This observation aligns with the findings
reported by Aulia et al. (2024),who have asserted that interactive learning media has a
favorable impact on enhancing students' learning abilities and performance in
comprehending subject concepts.

The significant variation between the three experimental groups was evident in the
enhancement of interpretation, application, and evaluation of the mathematical process
(LN 3), with experimental groups A and B demonstrating an enhancement in proficiency,
while experimental group C exhibited a regression. The augmentation of interactive
features that transitioned to conventional methods emerged as the key factor contributing
to the regression observed in experimental group C, a finding that is further substantiated
by the diminished enthusiasm exhibited by students when engaging with mathematical
concepts. This research aligns with Brown's (2019) findings, which indicate that an
increased interest among learners in learning involving mathematical concepts serves as
evidence that learning approaches involving technology have a positive effect on
enhancing the interest and motivation levels experienced during the learning process.
Research by of Hanifa & Astuti (2022) also posits that the integration of interactive
multimedia in educational settings has been shown to engender a heightened level of
enthusiasm among students, thereby facilitating a more profound comprehension of the
subject matter. Furthermore, this pedagogical approach ensures that students are actively
engaged in every learning activity. Concurrently, research undertaken by Gunawan et al.
(2018) posits that student motivation exerts a significant influence on their level of
enthusiasm for learning. This assertion is predicated on the premise that heightened levels
of student motivation are concomitant with superior learning outcomes.

A non-significant discrepancy was detected between the two groups that used
Nearpod in blended learning and flipped learning, as indicated by indicators LN 1 and
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LN 2. While experimental group B demonstrated a slight superiority over experimental
group A, with a value of 0.01, experimental group A exhibited a greater range of
improvement, with a value of 0.02, over experimental group B. According to the findings
by Fitriyanasari et al. (2022), the group that employs the flipped learning method should
demonstrate a substantially greater degree of improvement in comparison to the group
that utilizes blended learning. The efficacy of flipped learning is contingent on students'
self-motivation and the extent to which they participate in out-of-class activities (Aidoo
etal., 2022).

The data presented in this study indicated that students' proficiency in three
numeracy literacy indicators when utilizing Nearpod was higher than the group that
employed Nearpod in printed form, particularly in the indicators of using concepts, facts,
procedures, and reasoning in mathematics. These results are consistent with those of
Wilson's (2020) research, which demonstrated the efficacy of Nearpod in enhancing
students' numeracy literacy.

The efficacy of Nearpod in enhancing students' science literacy and numeracy has
been examined in this study. The findings indicate that the direct integration of Nearpod
into learning experiences demonstrates superior effectiveness in this regard when
compared to its use in conjunction with QR codes in print-based learning. Additionally,
the application of Nearpod in blended learning scenarios has been observed to yield
superior outcomes in terms of enhancing science literacy and numeracy when compared
to its use in flipped learning settings. However, it is noteworthy that the overall
enhancement of science literacy and numeracy in physics remains in the "low" category.
The relatively brief media implementation time (6 x lesson hours) contributes to the low
N-gain value, and the media remains novel for students, necessitating adaptation to its
integration into learning. Prolonged and continuous use of Nearpod in learning is
expected to yield optimal N-gain values.

= CONCLUSION

Nearpod is effective in improving science literacy and numeracy in renewable
energy, especially in explaining phenomena scientifically in science literacy and using
concepts, facts, procedures, and reasoning in mathematics in numeracy. Nearpod in
blended learning is more effective than flipped learning and print, with N-gain values for
science literacy and numeracy of 0.18 and 0.2 respectively in the 'low' category. This
research contributes to the development of media in education by providing practical
insights for teachers, as well as motivating and enriching students' learning experiences.
Suggestions for future research include experimental methods using control groups to
increase the validity of the results.
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