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Abstract - This study aims to analyze the effectiveness of ethno-inquiry-based interactive physics
multimedia through the traditional Gopa game in improving students' numeracy in parabolic motion
material for grade XI of high school. This study used a quasi-experimental method with a pretest-posttest
control group design involving two classes, namely the experimental class that used ethno-inquiry-based
interactive multimedia through the Gopa game and the control class that used conventional learning.
The research instrument included a numeracy literacy test. Data were analyzed using an independent t-
test and N-Gain test calculations to measure the level of effectiveness. The results showed that there was
a significant difference between the numeracy and cultural literacy results of students in the
experimental and control classes. With an Independent Sample t-test on the posttest score, there was a
significant difference between the experimental and control classes with a p-value of 0.029 (p <0.05).
The average posttest score of the experimental class (74.92) was higher than the control class (64.67).
These results indicate that the use of ethno-inquiry-based interactive multimedia in the Gopa game has
a positive influence on improving students' numeracy literacy. The average gain in numeracy literacy
scores in the experimental and control classes was in the moderate category, meaning that the
effectiveness of using ethno-inquiry-based interactive physics multimedia through the Gopa game on
parabolic motion material was categorized as moderate or quite effective.

Keywords: Etno-Inquiry; Gopa Game; Interactive Multimedia in Physics, Numeracy Literacy.

INTRODUCTION involves interpreting mathematical
Education in Indonesia continues to relationships between variables such as
face challenges in improving students' displacement, velocity, time, and angle, as
numeracy literacy skills, particularly in well as analyzing graphs and equations.
science subjects like physics. The 2022 Students are required to calculate
PISA results showed a decline in Indonesian trajectories, determine maximum heights
students' numeracy literacy scores to 366, and ranges, and interpret motion data
compared to 379 in 2018 (Hamdu et al., quantitatively. Weak numeracy skills often
2023; Moruk & Sulisworo, 2024; Setiawan lead to misunderstandings and low
et al., 2024). This decline reflects students' achievement in this topic, as students
difficulties in applying basic mathematical struggle  to  connect = mathematical
concepts, including measurement, data representations with physical phenomena.
interpretation, and quantitative reasoning, In addition to challenges in numeracy,
which are essential skills in solving physics physics learning in Indonesia often lacks
problems (Dai et al., 2025; Komarudin et al., cultural contextualization. Physics concepts
2024). are often taught abstractly without linking
One physics topic that requires them to students' local cultural experiences,
significant numeracy skills is parabolic resulting in low engagement and meaningful
motion. Understanding parabolic motion understanding (Putri & Nisa', 2025; Suminar
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et al., 2025). Integrating local wisdom into
physics learning can make abstract concepts
more concrete, contextual, and relevant to
students' daily lives (Bin Amiruddin &
Suliyanah, 2023; Sholahuddin & Admoko,
2021).

One learning approach that addresses
both of these issues is the Ethno-Inquiry
learning model, which combines inquiry-
based learning with local cultural context.
This model encourages students to actively
investigate physical phenomena
connecting scientific concepts to traditional
practices and local wisdom (Prayogi et al.,
2023; Verawati et al., 2023). This study used
the traditional game Gopa from the Bima
(Mbojo) Gopa
throwing objects (inci) into a patterned box,
creating projectile trajectories that can be
directly linked to the concept of parabolic
motion. Through this activity, students can
observe, measure, and analyze the motion
paths, thereby strengthening their numeracy
skills such as measurement, data analysis,
and quantitative reasoning.

while

community. involves

To support this learning process,
interactive multimedia was used. Interactive
multimedia  integrates  text, images,
animation, audio, and video, enabling
students to actively engage with the learning
content (Inawan et al., 2022; Yulianci et al.,
2017). In physics learning, multimedia
facilitates the visualization of abstract
concepts,  supports  exploration  and
experimentation, and enhances students'
understanding of the relationship between
mathematics and physics (Alarcon, 2025;
Nyirahabimana et al., 2023). Ethno-inquiry-
based interactive multimedia allows students
to explore parabolic motion through a
culturally familiar context while practicing
numeracy skills in a meaningful way.

This research also aligns with
Indonesia's Asta Cita (Goals 4 and 8). Asta
Cita 4 emphasizes strengthening human
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resource development through quality
education and science, while Asta Cita 8
highlights alignment with local culture and
wisdom. By integrating the Gopa game into
physics multimedia, this research supports
the quality of education and cultural
preservation.

Therefore, this study aims to develop
ethno-inquiry-based interactive  physics
multimedia using the Gopa game to improve
students' numeracy literacy. This multimedia
was developed using the Articulate Storyline
application. The research question guiding
this study is: How can ethno-inquiry-based
interactive physics multimedia through the
Gopa game improve students' numeracy
literacy?

RESEARCH METHODS

This study employed a
experimental pretest—posttest design with a
control group (non-randomized control
group design). Both groups (experimental
and control) were given pretests and
posttests to measure numeracy and cultural

quasi-

literacy. The experimental group received an
Ethno-Inquiry based Interactive Physics
Multimedia treatment using the Gopa game,
while the control group received
conventional learning. The study sample
consisted of eleventh-grade students from
high school, grades A and B, using a random
sampling technique.

The research instruments consisted of
a numeracy literacy test in the form of five
essay questions corresponding to numeracy
literacy indicators, as well as a cultural
literacy questionnaire using a validated
Likert scale. The data were analyzed in
several stages. First, prerequisite tests were
conducted, including a normality test
(Shapiro-Wilk) and a homogeneity of
variance test (Levene's Test) to ensure the
data distribution met parametric
assumptions. Next, the main analysis was
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conducted using an independent t-test to
compare the differences in the average
posttest for numeracy literacy
between the experimental and control
classes. This test was chosen because it is
suitable for determining the differences in
learning outcomes between two unpaired

Scores

groups.

RESULTS AND DISCUSSION
Results

Interactive physics multimedia based on
ethno-inquiry through gopa game on parabolic
motion material is declared feasible to use both
from the feasibility of the material and the
feasibility of the media. So that interactive
physics multimedia based on ethno-inquiry is
applied in the learning process in the
experimental The application of
interactive physics multimedia based on ethno-
inquiry through Gopa game improves
numeracy literacy and cultural literacy. Before
the application was carried out in class XI A as
the experimental class, a pretest or initial ability
test of numeracy literacy was given totaling 5

class.

questions and a cultural literacy questionnaire
totaling 10 questions. After that, treatment was
given, namely applying interactive physics
multimedia based on ethno-inquiry through
Gopa Game on parabolic motion material and at
the end of the meeting a posttest was given. As
a comparison class, the control class, namely
class XI B, was also given a pretest and posttest
with different treatment,
conventional teaching by a physics teacher.

namely using

Numeracy Literacy
1) Comparison of pretest and posttest scores for
the experimental class and control class.

A comparison of the average pretest and
posttest scores for the experimental class and
control class can be seen in table 1 and figure 2.
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Table 1. Comparison of pretest and posttest scores
of the experimental class and the control class

Comparison  Pretest score  Postest score
of Scores X Y X Y
Highest Score 50 40 100 97,5

Lowest Score 0 5 35 45
Average 17,33 16.73 74,91 64,67
Completed 0 0 17 9
Incomplete 30 30 13 21
Number of
student 30 30 30 30

Description: X: Exsperimen class; Y: Control class.
Control

B Experiment

74.91
64.67

80
70
60
50
40
30

20 17.33
10

-

Pretest

16.73

Postest

Figure 3. Comparison of the average pretest-post
test scores of the experimental and control classes

Based on table 1 and figure 1, there was a
significant  increase student learning
outcomes after using ethno-inquiry-based
interactive physics multimedia through the
Gopa game. The average pretest score of the
experimental class was 17.33, increasing to
7491 in the posttest, while the control class
increased from 16.73 to 64.67. The number of
students who completed the test was also greater
in the experimental class (17 students) than in
the control class (9 students). This increase
indicates that the application of ethno-inquiry-
based interactive multimedia is effective in
improving understanding of the concept of
parabolic motion, as well as being able to foster
numeracy literacy and cultural awareness of
students through the context of the traditional
Gopa game.

in
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2) Results of Data Analysis of Pretest and
Posttest Scores for the Experimental and
Control Classes

a. Normality Test

A normality test was conducted using the
Shapiro-Wilk method on the pretest and posttest
scores for both the experimental and control
classes. The results of the normality test can be
seen in Table 2.

Table 2. Results of the normality test for pretest and
posttest data for the experimental and control

classes.
Group N  Statistik Sig (p) Deskript
w ion
Pretest X 0,897 0,007  Absorbal
Postest X 0,937 0,075 Normal
Pretest Y 30 0,875 0,002  Absorlbal
Postest Y 0,979 0,797 Normal

Description: X: Experiment; Y: Control

Based on these findings, the experimental
pretest group and the control class were not
normally distributed, so the pretest difference
analysis was carried out using the non-
parametric Mann-Whitney U test. Thus, both
groups had equivalent baseline abilities before
the treatment was given.

b. Homogeneity Test

The homogeneity of variance test was
conducted using Levene's Test on posttest
scores. The results showed a p-value of 0.224 >
0.05, indicating that the posttest data in the
experimental classes had
homogeneous Thus,  the
requirements for using parametric tests were
met, allowing analysis of differences in post-
treatment  learning an
Independent Samples t-test.

and control

variances.

outcomes  using

c. Independent Samples t-test

An Independent Samples t-test on
posttest scores showed a significant difference
between the experimental and control classes
with a p-value of 0.029 (p <0.05). The average
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posttest score for the experimental class (74.92)
was higher than that of the control class (64.67).
These results indicate that the use of ethno-
inquiry-based interactive multimedia in the
Gopa game has a positive impact on improving
students' numeracy literacy.

This difference can be explained by the
characteristics of ethno-inquiry-based
interactive multimedia, which integrates the
local cultural context (the traditional Gopa
game) with an inquiry approach. Through this
multimedia, students not only practice solving
numeracy problems but also
mathematical knowledge  with
experiences in traditional games.

connect
real-life

d. N-Gain Test
To determine the effectiveness of the
treatment, an N-Gain analysis was conducted
for the control and experimental classes.
Table 6. N-Gain test results

Group N-Gain Category
X 0,69 Medium
Y 0,57 Medium

Information: X: Experiment; Y: Control

Nevertheless, the difference in average N-
Gain values still indicates a tendency for
learning with ethno-inquiry-based interactive
multimedia to be more effective than
conventional learning. Although the difference
in N-Gain was not statistically significant, the
trend of higher improvement in the experimental
class confirms the effectiveness of the learning
intervention.

e. Analysis results based on indicators of
numeracy literacy.

Analysis of students' numeracy literacy is
not only carried out as a whole, but also
reviewed in more detail based on numeracy
literacy indicators. This approach is important in
order to obtain a more in-depth picture of which
aspects of numeracy literacy have experienced
significant after learning
treatment.

improvements
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Each numeracy literacy indicator
represents a specific skill, from the ability to
interpret graphs and tables, to calculate physical
quantities, to using formulas in real-life
contexts. By analyzing the achievements on
each indicator, students' strengths and
weaknesses can be identified, as well as the
extent to which interactive multimedia based on
ethno-inquiry through the traditional game
Gopa is able to contribute to increasing
numeracy literacy.

Therefore, in this section, the results of
the N-Gain analysis based on numeracy literacy
indicators for the control and experimental
classes are presented, complete with
categorization. This analysis is expected to
provide a more comprehensive understanding
of the effectiveness of the learning treatment
that has been implemented. The results of the N
gain test on the pretest and posttest scores in the
experimental class and control class can be seen
in table 3 and table 4.

Table 3. Numeracy Literacy Analysis Results from
Pretest and Posttest scores for the control class

Control Class  N-
postes pretes Gai
t(%) t(%) n

Numeracy
Literacy
Indicators

Categor
y

Interpreting
graphs
Calculating
physical
quantities
Using
formulas in
real-life
contexts
Creating
mathematical
representatio
ns of physics
problems
Analyzing
solutions and
making
decisions
based on
numerical
data

83,33 29,16 0,76 High

68,33 17,5 0,62 Medium

85,83 833 0,85 High

36,94 4,16 0,34 Low

72,5 23,33 0,64 Medium

Table 4. Numeracy Literacy Analysis Results from
Pretest and Posttest scores for the exsperiment class

Exsperiment
Class
postest  pretest
() (%)

Numeracy
Literacy
Indicators

N-

Gain Category

Interpreting Medium
graphs
Calculating
physical
quantities
Using
formulas in

71,5 32,5 0,67

89,16 21,67 0,86 High

82,5 20 0,78 High
real-life
contexts
Creating Medium
mathematical
representations
of physics
problems
Analyzing
solutions and

62,77 0,56 0,63

73,33 20,83 0,66  Medium
making

decisions

based on

numerical data
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The results showed that both the control
and  experimental  classes  experienced
improvements in numeracy literacy after the
learning process. However, the experimental
class's performance was more evenly distributed
and superior in indicators requiring higher-order
thinking skills. The control class showed high
improvements in interpreting graphs (0.76) and
using formulas in real-life contexts (0.85), but
remained low in creating mathematical
representations  (0.34).  Conversely, the
experimental class excelled in calculating
physical quantities (0.86), creating
mathematical representations (0.63), and
analyzing solutions based on numerical data
(0.66). This demonstrates that ethno-inquiry-
based interactive multimedia through the
traditional Gopa game is more effective in
fostering conceptual understanding,
representation skills, and decision-making.

The following percentage comparison
presentation allows us to see the differences in
students' numeracy literacy more proportionally
and objectively. It also makes it easier to assess
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the extent to which the treatment in the
experimental class provided benefits compared
to learning in the control class. A comparison of

® control class

33%

29%
22%
18%

Interpreting graphs Calculating physical
quantities

I ]

Using formulas in
real-life contexts

posttest and pretest scores between the
experimental and control classes can be seen in
Figures 5 and 6.

m cksperiment class

23%
21%

20%

4%
1%
Creating Analyzing solutions
mathematical and making
representations of  decisions based on
physics problems numerical data

Figure 5. Comparison of the percentage of pretest scores for the experimental class and control class on
the Numeracy literacy indicator

m Control class

89% 86%

83%
78%

Interpreting graphs Calculating physical
quantities

68%

m eksperiment class

83%

Using formulas in
real-life contexts

73% 3%

Creating Analyzing solutions
mathematical ~ and making decisions
representations of  based on numerical
physics problems data

63%

37%

Figure 6. Comparison of the percentage of postest scores for the experimental class and control class on
the Numeracy literacy indicator
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Based on Figure 5, the comparative data of the
percentage of numeracy literacy indicators, it
can be seen that the experimental class showed
higher results than the control class in most
indicators. In the indicator of interpreting
graphs, the experimental class obtained 32.5%,
higher than the control class at 29.2%,
indicating that the use of interactive multimedia
helps students understand the relationship
between physics variables visually. The
indicator of calculating physics quantities also
increased from 17.5% in the control to 21.7% in
the experiment, indicating an increase in
students'  ability perform  numerical
calculations based on physics concepts. The
most significant increase occurred in the
indicator of using formulas in real-life contexts,
namely from 8.3% in the control to 20.0% in the
experiment, indicating that the ethno-inquiry
approach through the Gopa game is effective in
linking physics concepts with everyday
experiences and cultural contexts. Meanwhile,
the indicator of analyzing solutions based on
numerical data was relatively balanced between
the two classes (23.3% in the control and 20.8%
in the experiment), and in the indicator of
making mathematical representations, the
results of the experimental class (0.6%) were
slightly lower than the control (4.2%). In
general, the results of this percentage show that
the pretest scores on numeracy literacy of
students in both the control class and the
experimental class are not much different,
meaning that the pretest abilities of numeracy
literacy are balanced or the same.

to

Based on Figure 6, the comparison of the
percentage of numeracy literacy indicators
between the control and experimental classes,
there are variations in achievement for each
indicator. In the indicator of interpreting graphs,
the control class obtained 83%, slightly higher
than the experimental class (78%), indicating
that control students are more accustomed to
reading visual data. However, in the indicator of
calculating physical quantities, the experimental
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class showed a much higher result (89%) than
the control (68%), indicating that the ethno-
inquiry-based interactive multimedia approach
is effective in training concept-based calculation
skills. In the indicator of using formulas in real-
life contexts, the results of the control class
(86%) were slightly superior to the experimental
(83%), indicating that control students are still
quite good at applying formulas without cultural
context. Conversely, a significant increase

occurred in the indicator of creating
mathematical representations of physics
problems, where the experimental class

achieved 63% compared to only 37% in the
control, indicating that the ethno-inquiry
approach is able to develop students'
representational and conceptual thinking skills.
As for the indicator of analyzing solutions and
making decisions based on numerical data, both
classes achieved the same result (73%),
indicating that numerical analysis skills are
relatively balanced. Overall, ethno-inquiry
interactive multimedia-based learning has a
positive influence, especially on indicators that
require high-level thinking skills and the
application of concepts in a local cultural
context.

Discussion
Interpretation of Key Findings

The findings of this study indicate that
ethno-inquiry-based interactive physics
multimedia through the Gopa game is
effective in improving students' numeracy
literacy skills. This is evidenced by the
positive N-Gain scores obtained in both the
experimental and control classes, with the
experimental class showing higher and more
equitable improvements across all numeracy
literacy indicators.

The superior performance of the
experimental class can be attributed to the
differences in the learning treatments
implemented. Students in the experimental
class learned parabolic motion through
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ethno-inquiry-based interactive multimedia
integrated with the Gopa game, which

provided dynamic visualizations and
culturally contextualized learning
experiences. This approach supported

students in understanding the mathematical
relationships in parabolic motion, such as
interpreting trajectories, calculating physical
quantities, and applying formulas in real-life
contexts. In contrast, the control class relied
conventional, textbook-based
experimental methods, which tend
emphasize procedural understanding with
and  contextual

on
to
limited visualization
engagement.

Further analysis of the numeracy
indicators showed that the
experimental class achieved moderate to

literacy

high improvements in interpreting graphs,
calculating physical quantities, creating
mathematical representations, and analyzing
numerical data for decision-making. These
results indicate that an ethno-inquiry
approach promotes the development of
balanced numeracy skills by encouraging
students to actively explore, analyze, and
represent physical phenomena within a
meaningful cultural context.

Comparison with Previous Studies

The results of this study are consistent
with previous research showing that inquiry-
based and culturally integrated interactive
multimedia can significantly improve
students' numeracy literacy. Studies by Huda
et al. (2024), Bina et al. (2025), Amanda et
al. (2025), and Yuniria et al. (2025) also
reported that interactive multimedia
grounded in inquiry and local culture
produced better numeracy
compared to conventional teaching.

Furthermore, these findings align with
et al. (2021), who

interactive multimedia

outcomes

those of Yulianci
emphasized that
increases student engagement and supports
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higher-order thinking skills. Nurjumiati et al.
(2022) that inquiry-based
learning focused on numeracy literacy
improved students' mathematical modeling
and symbolic reasoning in physics. This
study extends these findings by
demonstrating that the integration of
traditional games such as Gopa further
strengthens students' understanding of
parabolic motion by connecting abstract
concepts with familiar cultural practices.

also found

Pedagogical Implications

The findings of this study suggest
several important pedagogical implications.
First, physics teachers are encouraged to
integrate local cultural elements, such as
traditional games, into physics instruction to
enhance understanding
student engagement. The Gopa game proved
to be an effective medium for illustrating
parabolic motion while
strengthening numeracy skills.

Second, the use of ethno-inquiry-
based interactive multimedia supports
student-centered learning by encouraging
exploration, visualization, and various forms
of representation. This approach can help
students develop not only computational
skills but also the ability to interpret graphs,
create mathematical representations, and
make informed decisions based on
numerical data.

In conclusion, these results suggest

contextual and

simultaneously

that curriculum designers and policymakers
may consider incorporating ethno-inquiry-
based multimedia learning resources into
physics curricula as a strategy to improve
numeracy literacy while preserving and
valuing local cultural wisdom.

Study Limitations

Despite its positive results, this study
has several limitations that need to be
acknowledged. First, the sample size was
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relatively small, which may limit the
generalizability of the findings to a broader
student population. Second, this study
focused on a single physics topic, namely
parabolic motion, so the effectiveness of
ethno-inquiry-based interactive multimedia
for other physics topics remains uncertain.
Third, the intervention duration was
relatively short, which may not fully capture
the long-term impact of the learning
approach on students' numeracy literacy.
Future research is recommended to
involve larger and more diverse samples,
apply the ethno-inquiry approach to a variety
of physics topics, and implement a longer
intervention period to test for sustained
effects on numeracy literacy and other
higher-order learning outcomes.

CONCLUSION

This study shows that the use of ethno-
inquiry-based interactive physics
multimedia through the Gopa game is quite
effective in improving students' numeracy
literacy, as indicated by the higher and more
consistent abilities of the experimental class
compared to the control class, especially in
the ability to calculate physical quantities,
apply formulas in real-life contexts, and
represent physics problems mathematically.
This finding confirms that inquiry-based
learning is integrated with local culture and
supported by interactive multimedia is able
to make abstract physics concepts more
contextual and easier to understand.
Practically, physics teachers can implement
this approach by integrating traditional
games that are relevant to the learning
context, using interactive multimedia to

visualize mathematical concepts and
relationships, and designing inquiry
activities that encourage students to

measure, analyze data, and reflect, so that
students' numeracy literacy can develop
more optimally in physics learning.

121

ACKNOWLEDGMENT

The author would like to express sincere
gratitude to the Ministry of Education, Culture,
Research, and Technology (Kemendikbudristek)
and the (LLDIKTTI) Region VIII for their support
and trust through the research grant program,
which provided funding assistance for the
implementation of this study.

REFERENCES

Agustin, R., Nurmalina, N., & Noviardila, 1.
(2021). Peranan Media Interaktif
Animasi Terhadap Minat Belajar Pada
Mata Pelajaran Bahasa Indonesia Pada
Siswa Kelas IV SD Negeri 019
Tanjung Sawit Kecamatan Tapung
Kabupaten Kampar Pembelajaran
2020/2021. Jurnal Pendidikan Dan
Konseling (JPDK), 3(1), 71-79.
https://doi.org/10.31004/jpdk.v3i1.13
85

Alarcon, J. L. P. (2025). Analyzing Learning
Experience and Retention: The Role of
Multimedia Resources in Physical
Science Education. Journal of Tertiary
Education and Learning, 3(1), 44-50.
https://doi.org/10.54536/jtel.v3i1.327
6

Bin Amiruddin, M. Z., & Suliyanah, S.
(2023). Exploration Physics Concepts
In Local Wisdom Mappere Bone
South Sulawesi as A Source of Physics
Learning: An Analytical Study. JIPF
(Jurnal llmu Pendidikan Fisika), 8(1),
94-104.
https://doi.org/10.26737/jipf.v8i1.339
7

Bina, N. S. (2025). Interactive Digital Comic
Based on Karo Culture: An Innovation

to Improve Students&#x27,;
Numeracy  Skills.  Advances in
Nonlinear Variational Inequalities,
28(7s), 185-197.
https://doi.org/10.52783/anvi.v28.449
7

Dai, L., Jin, W., Zhu, B., Liao, R., Xu, G.,
Jiang, H., & Guan, J. (2025).
Exploring the role of social media in
mathematics learning: effects on self-
efficacy, interest, and self-regulation.



/7

Jurnal Pendidikan Fisika dan Teknologi (JPFT)

<LJ;FB Volume 12 No. 1 June 2026

BMC  Psychology, 13(1), 829.
https://doi.org/10.1186/s40359-025-
03192-z

Hamdu, G., Hadiana, D., Sylvia, N,
Apipatunnisa, 1., & Yulianto, A.
(2023). Measuring Changes of
Students Conceptual Understanding of
Literacy and Numeracy in Natural
Science by Using Rasch Model. Jurnal
Ilmiah Sekolah Dasar, 7(3), 489—497.
https://do1.org/10.23887/jisd.v713.599
43

Inawan, D. S., Sulthoni, S., & Ulfa, S.
(2022). Pengembangan Multimedia
Interaktif IPA SD Kelas IV Materi
Makan dan Dimakan Antar Makhluk
Hidup. JKTP Jurnal Kajian Teknologi

Pendidikan, 5(2), 151-161.
https://doi1.org/10.17977/um038v5122
022p151

Jannah, M., & Hayati, M. (2024).
Pentingnya  kemampuan literasi
matematika  dalam  pembelajaran
matematika.  Griya  Journal  of
Mathematics Education and
Application, 4(1), 40-54.
https://doi.org/https://doi.org/10.2930
3/griya.v4il.416

Komarudin, K., Suherman, S., &
Vidadkovich, T. (2024). The RMS
teaching model with brainstorming
technique and student digital literacy
as predictors of mathematical literacy.

Heliyon, 10(13), e33877.
https://doi.org/10.1016/j.heliyon.2024
33877

Kristiari, S. P., Cahyadi, F., & Suyitno, S.
(2023). Pengembangan Media Video
Animasi Pembelajaran IPA Materi
Perubahan Cuaca Untuk
Meningkatkan Hasil Belajar Siswa
Berbasis Canva Pendidikan. Jurnal
Dimensi Pendidikan Dan
Pembelajaran, 11(1), 78-84.
https://doi.org/10.24269/dpp.v1111.81
02

Kugqali, M., & Plaku, M. (2025). Integrating
Interactive Simulations to Enhance
Conceptual Understanding in

122

Introductory Physics Courses: A Case
Study. Proceedings of  the
International Conference on Teaching
Learning and Education, 2(1), 1-12.
https://doi.org/10.33422/ictle.v2il.10
99

Mahir, M., & Martawijaya, M. A. (2025).

The Level of Critical Thinking Skills
of High School Students in Physics
Learning Based on Local Wisdom.
Jurnal Edukasi Terkini, 2(2), 26-33.
https://doi.org/10.70310/jet.2025.020
206118

Moruk, S., & Sulisworo, D. (2024).

Literature Review on Longitudinal
Study of Improving Numerical
Literacy at Elementary Education.
Buletin  Edukasi Indonesia, 3(03),
117-125.
https://doi.org/10.56741/bei.v3i03.75
7

Nurjumiati, N., Syahriani Yulianci, &

Asriyadin, A. (2022). Pengaruh Model
Inquiry Berbasis Literasi Numerasi
Terhadap kemampuan Pemodelan
Matematis dan Bahasa Simbolik
Fisika. Jurnal Pendidikan Mipa,
12(3), 945-948.
https://doi.org/10.37630/jpm.v12i3.71
4

Nurjumiati, N., Yulianci, S., & Asriyadin, A.

(2022). Pengaruh Model Inquiry
Berbasis Literasi Numerasi Terhadap
kemampuan Pemodelan Matematis
dan Bahasa Simbolik Fisika. JURNAL
PENDIDIKAN MIPA, 12(3), 945-948.
https://doi.org/10.37630/jpm.v12i3.71
4

Nyirahabimana, P., Minani, E.,

Nduwingoma, M., & Kemeza, L
(2023). Assessing the impact of
multimedia application on student
conceptual understanding in Quantum
Physics at the Rwanda College of
Education. Education and Information
Technologies, 29(3), 3423-3444.
https://doi.org/10.1007/s10639-023-
11970-8

Pospiech, G., & Fischer, H. E. (2021).



/7

Jurnal Pendidikan Fisika dan Teknologi (JPFT)

<LJ;FB Volume 12 No. 1 June 2026

Physical-Mathematical ~ Modelling
and Its Role in Learning Physics (pp.
201-229).
https://do1.org/10.1007/978-3-030-
87391-2 8

Prayogi, S., Ahzan, S., Indriaturrahmi, &
Rokhmat, J. (2023). The Validity and
Effectiveness of the Ethnoscience-
Loaded Inquiry Learning Model to
Improve Students’ Critical Thinking

Skills (pp- 1877-1885).
https://doi.org/10.2991/978-2-38476-
152-4 189

Putri, M. A., & Nisa’, K. (2025). Enhancing
Creative Thinking in High School
Physics  through  Project-Based
Learning Integrating Local Wisdom
and STEAM for Quality Education.
Journal of Current Studies in SDGs,
1(1), 47-67.
https://doi.org/10.63230/jocsis.1.1.10

Setiawan, B., Muharani, 1. N., Arifin, M. Z.,
& Ardianto, D. (2024). Problematic

numerical literacy in elementary
schools: systematic literature review.

Inventa, 8(1), 55-65.
https://doi.org/10.36456/inventa.8.1.a
8724

Sholahuddin, M. 1., & Admoko, S. (2021).
Exploration of Physics Concepts
Based on Local Wisdom Kolecer
Traditional Games. PENDIPA Journal
of Science Education, 5(1), 70-78.
https://doi.org/10.33369/pendipa.5.1.
70-78

Suminar, L., Saputra, M. R. D., Lestari, M.
D., Arifiyanti, F., & Susilowati, N. E.
(2025). Integrating Local Wisdom into
Physics Learning: Developing an
Android Application &quot;Perahu
Dayungé&quot; to teach Physics.
Jurnal Pendidikan Fisika Dan Sains

(JPFS), 8(1), 65-82.
https://doi.org/10.52188/jpfs.v8il.126
4

Sunarti, T., Wasis, Jauhariyah, M. N. R.,
Setyarsih, W., Zainuddin, A., Zakaria,
A., Hakim, S. R., & Wandhira, R.
(2024). Numeracy literacy ability in

123

atomic wave physics spectrum
practicum activities among
prospective physics teachers. Journal
of Physics Conference Series, 2900(1),
12037. https://doi.org/10.1088/1742-
6596/2900/1/012037

Verawati, N. N. S. P., Harjono, A., Wahyudi,

Gummabh, S., & Prayogi, S. (2023).
The Learning Tools of Inquiry-
Creative Integrated with
Ethnoscience: Its  Validity —and
Effectiveness in Training Prospective
Physics Teachers’ Critical Thinking
(pp- 1915-1923).
https://doi.org/10.2991/978-2-38476-
152-4 193

Wulandari, S. (2020). Media Pembelajaran

Interaktif Untuk Meningkatkan Minat
Siswa Belajar Matematika Di SMP 1
Bukit Sundi. Indonesian Journal of
Technology Informatics and Science
(LJTIS), 1(2), 43-48.
https://doi.org/10.24176/ijtis.v1i2.489
1

Yulianci, S., Asriyadin, Nurjumiati,

Kaniawati, 1., Liliawati, W., &
Muliana. (2021). Preliminary analysis
of module development by setting
arguments through the application of
scientific inquiry models to improve
students’ scientific attitudes. Journal
of Physics Conference Series, 1806(1),
12021. https://doi.org/10.1088/1742-
6596/1806/1/012021

Yulianci, S., Gunawan, G., & Doyan, A.

(2017). Model Inkuiri Terbimbing
Berbantuan Multimedia Interaktif
Untuk Meningkatkan Penguasaan
Konsep Fisika Peserta Didik. Jurnal
Pendidikan Fisika Dan Teknologi,
3(2), 146-154.
https://doi.org/10.29303/jpft.v3i2.365



