
 

 

Available online : https://doi.org/10.32665/james.v9i1.6358  

 

 

 

Journal of Mathematics Education 
and Science 

 

p-ISSN: 2621-1203 VOL. 9 & NO. 1 & (2026) : 34-42 e-ISSN: 2621-1211 

 

    Copyright © 2026, Journal of Mathematics Education and Science 

EFFECTIVENESS OF DESIGN THINKING-BASED PROJECT-BASED LEARNING 
MODEL ON SENIOR HIGH SCHOOL STUDENTS’ NUMERACY SKILLS 
 
Rizqiya A’izzatul Khusniyah(1*), Ida Dwijayanti(1), Aryo Andri Nugroho(1)   
1Department of Mathematics Education, Universitas PGRI Semarang, Indonesia 
*Corresponding Author. E-mail: rizqiyaniyaaa@gmail.com 

ARTICLE INFO ABSTRACT 

Article History: 
Received: 25-Feb. 2026 
Revised: 14-Apr. 2026 
Accepted: 15-Apr. 2026 
 

Keywords: 
design thinking, 

mathematics learning, 

numeracy skills, 

project-based learning, 

senior high school 

students. 

This study aims to examine the effect of Project-Based Learning integrated with 
a Design Thinking approach on senior high school students’ numeracy skills in 
statistics. Although Project-Based Learning has been widely studied in 
mathematics education, most studies focus on general outcomes such as 
problem-solving, while research specifically addressing numeracy skills in 
statistics and its integration with Design Thinking remains limited. This study 
employed a quasi-experimental design using a posttest-only control group 
involving experimental and control classes. The sample consisted of eleventh-
grade students selected through a non-random sampling technique. The 
instrument was a numeracy test that had been validated and tested for 
reliability, and the data were analyzed using ANOVA and effect size calculation. 
The results indicate that the mean numeracy score of the experimental group (M 
= 82.50) is higher than that of the control group (M = 70.94), with a statistically 
significant difference (p < 0.05). The effect size (Cohen’s d = 0.90) is categorized 
as large, indicating a strong practical significance of the observed difference. 
Therefore, the implementation of Project-Based Learning integrated with Design 
Thinking demonstrates a strong positive effect on students’ numeracy skills, 
supported by a large effect size. 

This is an open access article under the CC-BY-NC-SA license  

How to Cite:  
Khusniyah, R. A., Dwijayanti, I., & Nugroho, A. A. (2026). Effectiveness of Design Thinking-Based Project-Based 
Learning Model on Senior High School Students’ Numeracy Skills. Journal of Mathematics Education and 
Science, 9(1), 34-42.  https://doi.org/10.32665/james.v9i1.6358 

INTRODUCTION 

Numeracy is considered an essential competence in mathematics education, as it extends 
beyond basic computational skills to include the ability to understand, analyze, and interpret 
quantitative information in various real-life contexts (Hendrowati & Faelasofi, 2021; Tyaningsih et 
al., 2023; Merita & Widyasari, 2025). In the current educational landscape, the demand for such 
competence continues to increase, particularly due to the need for individuals to think critically 
and make data-driven decisions (Mia Rarasyanti et al., 2025; Owÿyeong et al., 2023). 

However, findings from large-scale assessments indicate that Indonesian students’ 
numeracy skills remain relatively low. The results of the Programme for International Student 
Assessment (PISA) 2022 show a decline in Indonesia’s average mathematics score from 379 in 2018 
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to 366 in 2022 (Wijaya et al., 2024; OECD, 2025) This condition suggests that mathematics 
instruction has not yet fully supported the development of higher-order thinking skills and the 
contextual application of mathematical concepts (Sulistiyorini et al., 2025). Consequently, there is 
a clear gap between the expected learning outcomes and students’ actual performance, 
highlighting the need for more meaningful and context-oriented learning innovations (Dewi, 2019;  
Khonsa et al., 2024) 

Statistics is one of the mathematical topics with strong potential to foster numeracy skills, 
as it involves collecting, processing, presenting, and interpreting data. Nevertheless, statistics 
instruction in schools is often dominated by procedural and teacher-centered approaches, which 
limit students’ active engagement and conceptual understanding (Munthe et al., 2023; Sahila et 
al., 2025; Dhini et al., 2024). As a result, students tend to face difficulties in connecting statistical 
concepts with authentic real-world problems (Dwijayanti et al., 2020). 

To address these challenges, various studies have explored the implementation of Project-
Based Learning in mathematics education. Mathematics learning is not only aimed at mastering 
concepts but also at developing students’ problem-solving abilities in real-life situations (Nugroho 
et al., 2020). Previous studies have reported that Project-Based Learning can enhance students’ 
problem-solving skills and learning motivation (Jatisunda et al., 2024; Wijnia et al., 2024; Fajri et 
al., 2024). However, most of these studies focus primarily on general learning outcomes and have 
not specifically examined numeracy as a contextual competence. In addition, the implementation 
of Project-Based Learning is often not systematically structured to support students’ creative 
thinking processes. 

To further enhance the meaningfulness of learning experiences, Design Thinking can be 
integrated into Project-Based Learning. This approach provides structured stages, including 
empathizing, defining problems, ideating, prototyping, and testing, which enable students to 
better understand problems and develop relevant and innovative solutions (Amaral & Gamez, 
2018). The integration of these two approaches has the potential to create more contextual, 
reflective, and student-centered learning environments. 

Although the integration of Project-Based Learning and Design Thinking has the potential to 
create more contextual and meaningful learning experiences, studies examining its 
implementation in statistics instruction, particularly those focusing on numeracy as a data-driven 
competence, are still relatively limited. Most previous research has primarily emphasized general 
learning outcomes such as problem-solving skills or learning motivation, without specifically 
addressing numeracy within the context of statistics. In addition, earlier studies have generally 
focused on statistical significance without incorporating effect size analysis, making it difficult to 
clearly determine the strength of the instructional impact on students’ numeracy skills. Therefore, 
this study aims to specifically investigate the integration of Project-Based Learning and Design 
Thinking in statistics learning and to examine its effect on students’ numeracy skills by considering 
both statistical significance and effect size as indicators of the strength of the effect. 

METHOD 

This study employed a quantitative approach using a quasi-experimental method with a 
posttest-only control group design (Saputri & Mardiati, 2025). This design was selected because it 
allows the researcher to examine the effect of the treatment directly without being influenced by 
pretest effects, such as practice effects or score improvements due to familiarity with the test 
instrument. In addition, this design is appropriate for the purpose of this study, which focuses on 
comparing the final numeracy outcomes between the experimental and control groups after the 
treatment was implemented. 



 

 

Journal of Mathematics Education and Science, 9 (1), 2026 - 36 

Khusniyah, Dwijayanti, Nugroho 

 

 

Copyright © 2026, Journal of Mathematics Education and Science 

Although a posttest-only design was used, initial equivalence between groups was still 
considered to ensure internal validity. Students’ initial ability was not measured through a pretest 
but was estimated using secondary data in the form of prior daily test scores relevant to statistics 
learning. The use of these data is justified by the fact that the daily tests assessed students’ 
understanding of concepts related to the topic under study, thereby providing a preliminary 
indication of their baseline competencies. However, these scores may not fully represent the same 
construct as the numeracy test used in this study. Therefore, the results of initial equivalence were 
interpreted cautiously and were used as a supporting indicator rather than a primary measure of 
students’ initial ability. This approach is considered acceptable in quasi-experimental research 
where intact classes are used, and random assignment is not feasible. 

The study was conducted in the second semester of the 2025/2026 academic year at SMA 
Institut Indonesia Semarang, Central Java, Indonesia. The population consisted of all eleventh-grade 
students, with two intact classes selected as the sample, comprising 30 students in the 
experimental group and 32 students in the control group. A non-random sampling technique was 
employed. This approach may limit the generalizability of the findings, as the sample may not fully 
represent the broader population. Therefore, the results of this study should be interpreted with 
caution, particularly when applied to different contexts. 

The experimental group was taught using a Project-Based Learning model integrated with 
Design Thinking, while the control group received conventional instruction. The research 
instruments consisted of a numeracy test and an observation sheet. The numeracy test was 
developed based on several indicators, including: (1) the ability to interpret data, (2) the ability to 
analyze relationships between variables, (3) the ability to use mathematical representations such 
as scatter plots and regression, and (4) the ability to draw conclusions based on data. Item validity 
was assessed using the Pearson product-moment correlation, with items considered valid if the 
correlation coefficient exceeded the critical value. Reliability was evaluated using Cronbach’s Alpha, 
with a coefficient of 0.70 or higher indicating acceptable internal consistency. In addition, item 
difficulty and discrimination indices were analyzed to ensure the quality of the instrument. 

Data analysis was conducted using normality and homogeneity tests as prerequisites, 
followed by a one-way ANOVA to examine differences in numeracy skills between the experimental 
and control groups (Sugiyono, 2020). Although only two groups were involved, one-way ANOVA 
was used because it is statistically equivalent to an independent samples t-test and ensures 
consistency in the analytical procedure. To strengthen the interpretation of the findings, the effect 
size was calculated using Cohen’s d to determine the magnitude of the treatment effect. The effect 
size values were then interpreted into small, medium, or large categories (Cohen, 1988). 

The effectiveness of the learning model was analyzed using three indicators: differences in 
learning outcomes between the experimental and control groups, students’ learning mastery based 
on the Minimum Mastery Criterion (KKM), and the magnitude of the effect as indicated by the effect 
size.    

In addition, students’ learning mastery was analyzed based on the Minimum Mastery 
Criterion (KKM) applied in the school, which was set at 75. Students were considered to have 
achieved mastery if they obtained scores equal to or above the KKM. This study also adhered to 
ethical research standards. Informed consent was obtained from all participants, and the 
confidentiality of student data was maintained throughout the research process. 

RESULTS 
Equivalence of Initial Ability 

Before the treatment was implemented, an analysis of students’ initial ability was conducted 
to ensure that the experimental and control classes were equivalent. The analysis included 
descriptive statistics, normality tests, homogeneity tests, and a one-way ANOVA. 
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Descriptive Statistics of Initial Ability 
To provide an overview of students’ initial ability prior to the treatment, descriptive statistical 

analysis was performed based on students’ daily test scores. The results are presented in Table 1. 

Table 1. Descriptive statistics of students’ initial ability 
Class N Mean Std. 

Deviation 
Minimum 

Score 
Maximum 

Score 

Experimental 30 83.17 4.921 76 93 
Control 32 82.66 4.783 76 91 

 
Based on Table 1, the mean score of the experimental class was 83.17, while that of the 

control class was 82.66. The difference between the two means was relatively small. 

Normality and Homogeneity Tests of Initial Ability  
To determine whether parametric statistical tests could be applied, normality and 

homogeneity tests were conducted. 

Table 2. Results of the normality test (initial ability) 

Class Statistic Sig. Description 

Experimental 0.961 0.320 Normal 
Control 0.937 0.062 Normal 

As shown in Table 2, the significance values for both classes were greater than 0.05. 

Table 3. Results of the homogeneity test (initial ability) 

Levene Statistic Sig. Description 

0.000 0.984 Homogeneous 

Table 3 shows that the significance value was 0.984, which is greater than 0.05. 

One-Way ANOVA of Initial Ability 
To confirm that there was no significant difference in initial ability between the two groups, 

a one-way ANOVA was conducted. The results are presented in Table 4. 

Table 4. One-way ANOVA results of initial ability 

Source of Variation F Sig. Description 

Between Groups 0.171 0.680 Not Significant 

The significance value of 0.680 was greater than 0.05.  

Implementation of Learning 
The implementation of the Design Thinking-based Project-Based Learning model was 

observed during three meetings. The results are presented in Table 5. 

Table 5. Implementation of the design thinking-based project-based learning model 

Meeting Percentage Category 

1 97.5% Very High 
2 92.5% Very High 
3 87.5% Very High 

Average 92.5% Very High 

As shown in Table 5, the average implementation percentage reached 92.5%, which falls 
into the “Very High” category.  

Posttest Results of Students’ Numeracy Skills  
To evaluate the effectiveness of the Design Thinking-based Project-Based Learning model, 

students in both classes completed a posttest to measure their numeracy skills. 
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Descriptive Statistics of Posttest 

Table 6. Descriptive statistics of posttest scores 

Class N Mean Std. Deviation Min. Score Max. Score 

Experimental 30 82.50 12.16 55 100 
Control 32 70.94 13.46 40 95 

Based on Table 6, the mean numeracy score of students in the experimental group (M = 
82.50; SD = 12.16) is higher than that of the control group (M = 70.94; SD = 13.46). The mean 
difference between the two groups was 11.56 points.  

Normality Test of Posttest 

Table 7. Results of the normality test (posttest) 

Class Sig. Description 

Experimental 0.099 Normal 
Control 0.460 Normal 

The significance values were greater than 0.05. 

Homogeneity Test of Posttest 

Table 8. Results of the homogeneity test (posttest) 

Sig. Description 

0.888 Homogeneous 

The significance value was greater than 0.05. 

One-Way ANOVA of Posttest Scores 

Table 9. One-way ANOVA results of posttest scores 

Source of Variation F Sig. Effect Size 
(Cohen’s d) 

Description 

Between Groups 12.534 0.001 0.90 Significant  (large) 

Based on Table 9, the results of the one-way ANOVA show a significance value of 0.001 (p < 
0.05). In addition, the effect size calculated using Cohen’s d is 0.90, which is categorized as large.  

Classical Learning Mastery 

Table 10. Classical learning mastery in the experimental class 

Category Number of 
Students 

Percentage 

Not Mastered 5 16.7% 
Mastered 25 83.3% 
Total 30 100% 

Based on Table 10, 83.3% of students in the experimental class achieved scores above the 
minimum mastery criterion. 

DISCUSSION 

The findings of this study indicate that the integration of Project-Based Learning with a 
Design Thinking approach is associated with higher numeracy performance among students. Rather 
than merely reflecting statistical differences, these results suggest that the learning process 
embedded within this instructional model plays a significant role in shaping students’ ability to 
understand and apply numerical concepts in meaningful contexts. 

The improvement in numeracy skills can be explained through the characteristics of the 
learning process implemented in the experimental group. Project-Based Learning encourages 
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students to engage actively in solving contextual problems through structured project activities. 
This active engagement allows students to construct knowledge through exploration, discussion, 
and reflection, which supports deeper conceptual understanding. In the context of numeracy, such 
processes enable students not only to perform calculations but also to interpret and analyze data 
meaningfully. This finding is consistent with previous studies indicating that Project-Based Learning 
can significantly improve students’ numeracy skills and learning outcomes and supports meaningful 
learning through real-life applications (Panjaitan et al., 2024; Lince et al., 2023). 

In addition, the Design Thinking approach provides a systematic framework that guides 
students through stages such as empathizing, defining problems, ideating, prototyping, and testing. 
These stages facilitate structured thinking processes, allowing students to approach numerical 
problems more analytically and reflectively. The combination of these stages with project-based 
activities helps students organize their reasoning, connect data with real-world contexts, and 
develop more coherent problem-solving strategies (Fitrah et al., 2025). Moreover, the integration 
of Design Thinking with Project-Based Learning has been shown to create synergistic effects that 
enhance students’ problem-solving skills and learning engagement (Yu et al., 2024). 

Compared to conventional instruction, which tends to be more teacher-centered, the 
integrated model creates opportunities for students to be more actively involved in the learning 
process. In the experimental group, students were required to explore problems, collaborate with 
peers, and apply numerical reasoning in authentic situations, whereas the control group 
experienced more procedural learning. This supports the view that student-centered learning 
approaches can enhance student engagement and learning outcomes (Zhang & Ma, 2023) .  

In addition, the high level of instructional implementation observed in this study indicates 
that the learning model was applied consistently according to the planned stages. This consistency 
may contribute to the effectiveness of the learning process in supporting students’ numeracy 
development. 

The findings of this study are consistent with previous research showing that Project-Based 
Learning can enhance students’ problem-solving abilities and engagement in mathematics learning 
(Rosanti et al., 2025; Zhang & Ma, 2023). However, this study extends previous findings by 
specifically focusing on numeracy skills within a statistical context and by integrating the Design 
Thinking approach. This finding also differs from some previous studies that primarily emphasized 
general learning outcomes, as the present study specifically highlights numeracy skills within a 
statistical context. Therefore, this study provides a more specific contribution by demonstrating 
how the integration of Project-Based Learning and Design Thinking can support data-based 
numeracy skills. 

Furthermore, the inclusion of effect size analysis provides additional insight into the practical 
significance of the findings. The large effect size observed in this study suggests that the difference 
between groups is not only statistically significant but also meaningful in terms of educational 
practice. 

Despite these contributions, several limitations should be considered. The study was 
conducted within a single school context with a relatively small sample size, which may limit the 
generalizability of the findings. In addition, the measurement of numeracy skills relied primarily on 
posttest results, and the relatively short duration of the intervention may not reflect long-term 
learning outcomes. 

Therefore, future research is recommended to involve more diverse samples and longer 
implementation periods. In addition, incorporating qualitative approaches may provide deeper 
insights into students’ numeracy thinking processes. 
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CONCLUSION 

The results of this study suggest that the integration of Project-Based Learning with a Design 
Thinking approach contributes positively to the improvement of senior high school students’ 
numeracy skills in statistics. These findings indicate that the integrated learning model can support 
students in understanding and applying numerical concepts within meaningful contexts. This study 
contributes to the field of mathematics education by providing empirical evidence on the 
implementation of Project-Based Learning combined with Design Thinking to enhance data-
oriented numeracy skills. From a practical perspective, this approach may be considered an 
alternative instructional strategy to promote more active and contextual learning in mathematics 
classrooms. Therefore, future research is recommended to involve larger and more diverse samples 
and to examine the long-term impact of this learning model on students’ learning outcomes. 

AI ACKNOWLEDMENT 

The authors acknowledge the use of ChatGPT (https://chat.openai.com) to assist in improving 
the academic language and structure of this manuscript. The AI-generated outputs were carefully 
reviewed, edited, and validated by the authors. The authors confirm that they are the sole authors 
of this article and take full responsibility for its content in accordance with COPE recommendations. 

INFORMED CONSENT 

The authors have obtained informed consent from all participants involved in this study. 

CONFLICT OF INTEREST 

The authors declare that there is no conflict of interest regarding this research. 

REFERENCE 

Amaral, J. A. A. do, & Gamez, L. (2018). Exploring the synergistic effects of combining design thinking 
and project-based learning in a blended course. Journal of Applied Learning & Teaching, 1(1), 
25–34. https://doi.org/10.37074/jalt.2023.6.2.21  

Dewi, D. R. (2019). Pengembangan kurikulum di indonesia dalam menghadapi tuntutan abad ke-21. 
As Salam I, VIII(No.1), 1–22. 

Dhini, D. A., Purnama, Kuswandi, Rafiadilla, J., & Novita, L. (2024). Efektivitas pembelajaran project 
based learning berbasis stem untuk. Seminar Nasional Pendidikan Dasar, 208–219. 

Dwijayanti, I., Nugroho, A. A., & Pratiwi, Y. I. (2020). Meta-analysis: effect of problem approach and 
inquiry approach toward students’ cathematical critical thinking skill over the past 4 years. 
Al-Jabar : Jurnal Pendidikan Matematika, 11(1), 1–10. https://doi.org/10.24042/ajpm.v11i1.4944 

Fajri, N., S.Bachri, B., & Susarno, L. H. (2024). Model pembelajaran project based learning ( pjbl ) 
pada kurikulum merdeka belajar terhadap kemampuan literasi numerasi. Jurnal 
Kependidikan Media, 13(1), 59–70. 

Fitrah, M., Sofroniou, A., Setiawan, C., Widihastuti, W., Yarmanetti, N., Jaya, M. P. S., Panuntun, J. 
G., Arfaton, A., Beteno, S., & Susianti, I. (2025). The impact of integrated project-based 
learning and flipped classroom on students’ computational thinking skills: embedded mixed 
methods. Education Sciences, 15(4), 1–20. https://doi.org/10.3390/educsci15040448 

Hendrowati, T. Y., & Faelasofi, R. (2021). Numeracy and literacy skill in elementary school students: 
the utilization of kampus mengajar perintis program. Desimal: Jurnal Matematika, 4(3), 365–
372. https://doi.org/10.24042/djm.v4i3.10462 

Jatisunda, M. G., Suryadi, D., & Prabawanto, S. (2024). Enhancing mathematical problem-solving 
ability through project-based learning: a study of vocational high school student. Jurnal 
Elemen, 10(3), 711–727. https:/doi.org/10.29408/jel.v10i3.26244 

https://chat.openai.com/
https://doi.org/10.37074/jalt.2023.6.2.21
https://doi.org/10.24042/ajpm.v11i1.4944
https://doi.org/10.3390/educsci15040448
https://doi.org/10.24042/djm.v4i3.10462
https://doi.org/10.29408/jel.v10i3.26244


 

 

Journal of Mathematics Education and Science, 9 (1), 2026 - 41 

EFFECTIVENESS OF DESIGN THINKING-BASED PROJECT-BASED LEARNING MODEL ON SENIOR HIGH 
SCHOOL STUDENTS’ NUMERACY SKILLS  

 

       Copyright © 2026, Journal of Mathematics Education and Science 

Khonsa, N., Rizky Basuki, R., Rusmiyati, L., Rosyidi, U., & Takdir, M. (2024). Membangun pendidikan 
yang berkualitas: antara idealitas dan realitas. Journal on Education, 7(2), 8983–8997. 
https://doi.org/10.31004/joe.v7i2.7809 

Lince, R., Rustam, R., & Ero, P. E. L. (2023). Evaluation and effects of steam-pbl on mathematics 
interest and numeracy skills on elementary school. Jurnal Riset Pendidikan Matematika, 
10(2), 199–210. https://doi.org/10.21831/jrpm.v10i2.67251 

Merita, & Widyasari, N. (2025). Effectiveness of elpsa learning model assisted by wordwall 
application in improving students numeracy literacy skills efektivitas model pembelajaran 
elpsa berbantuan aplikasi wordwall dalam meningkatkan kemampuan literasi numerasi 
siswa. Al-Khwarizmi: Jurnal Pendidikan Matematika Dan Ilmu Pengetahuan Alam, 13(2), 101–
116. 

Mia Rarasyanti, Lucky Auliya Habsari, Hibbah Tukhfatul Aliyyah, Dinda Asmara Roro Pambayun, Siti 
Hajar Khoirunnisak, Nia Kusstianti, & Kukus Mimbarwati. (2025). Penerapan model project 
based learning dalam meningkatkan kemampuan berpikir kritis dan kreativitas pada mata 
pelajaran sanggul malam peserta didik di smkn 8 surabaya. Jurnal Sosial Humaniora Dan 
Pendidikan, 4(2), 119–126. https://doi.org/10.55606/inovasi.v4i2.3997 

Munthe, A. P. B., Andini, R. T., Humayra, L., & Harahap, M. R. H. (2023). Analisis kesulitan siswa sma 
terhadap materi statistika. Jurnal Pendidikan Matematika, 4(1), 54–61. 

Nugroho, A. A., Dwijayanti, I., & Atmoko, P. Y. (2020). Pengaruh model pembelajaran berbasis 
penemuan dan lingkungan terhadap kemampuan pemecahan masalah matematika melalui 
meta analisis. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 9(1), 147–157. 
https://doi.org/10.24127/ajpm.v9i1.2659 

OECD. (2025). From data to skills policy : how the survey of adult skills supports policymaking from 
data to skills policy : how the survey of adult skills supports policymaking. 

Owÿyeong, Y. K., Yeter, I. H., & Ali, F. (2023). Pembelajaran ilmu data dalam matematika sekolah 
dasar : analisis kurikulum komparatif. Jurnal Internasionall Jurnal Internasional Pendidikan 
STEM, 10, 8. https://doi.org/ 10.1186/s40594-023-00397-9 

Panjaitan, E., Pradwita, F. A., Hapukh, K., Sitompul, R. M. B., Rambe, T., Hany, D., Sitepu, F., Binjai, 
B., & Info, A. (2024). The implementation of project based learning to improve students’ 
numeracy at sdn 028227 binjai selatan. Linguistik Terapan, 21(3), 136–146. 
https://doi.org/10.24114/lt.v21i3.64888 

Rosanti, Satriawati, G., & Putri, F. M. (2025). Model pembelajaran project-based learning terhadap 
kemampuan representasi matematis siswa materi statistika pendahuluan. Jurnal Inovasi 
Pembelajaran Matematika: PowerMathEdu (PME), 04(02), 435–448. 
https://doi.org/10.31980/pme.v4i2.2891 

Sahila, L., Supratman, M., & Rahmawati, H. (2025). Efektivitas model pembelajaran project based 
learning dalam meningkatkan kreativitas dan kemampuan numerasi siswa effectiveness of 
project based learning model in improving students ’ creativity and numeracy. TIRAI 
EDUKASI, 8(1), 399–402. 

Saputri, L., & Mardiati. (2025). Desain penelitian quasi eksperimen dalam penelitian pendidikan : 
kajian pustaka. Jurnal Serunai Matematika, 17(2), 78–79. 

Sugiyono. (2020). Metode penelitian kualitatif kuantitatif dan r&d. 
Sulistiyorini, S., Dwijayanti, I., & Muhtarom. (2025). Design thinking in minimum competency 

assessment: its effect on vocational students numeracy skills. Kontinu: Jurnal Penelitian 
Didaktik Matematika, 9(2), 167. https://doi.org/10.30659/kontinu.9.2.167-189 

Tyaningsih, R. Y., Kamarudin, Nurlailah, Pahlevi, R., Utama, R. S. P., & Fitriana, F. N. (2023). 
Efektivitas model project-based learning dalam meningkatkan kemampuan literasi numerasi 
siswa melalui praktik lesson study di sekolah. Mandalika Mathematics and Educations 

https://doi.org/10.31004/joe.v7i2.7809
https://doi.org/10.21831/jrpm.v10i2.67251
https://doi.org/10.55606/inovasi.v4i2.3997
https://doi.org/10.24127/ajpm.v9i1.2659
https://doi.org/%2010.1186/s40594-023-00397-9
https://doi.org/10.24114/lt.v21i3.64888
https://doi.org/10.31980/pme.v4i2.2891
https://doi.org/10.30659/kontinu.9.2.167-189


 

 

Journal of Mathematics Education and Science, 9 (1), 2026 - 42 

Khusniyah, Dwijayanti, Nugroho 

 

 

Copyright © 2026, Journal of Mathematics Education and Science 

Journal, 5(2), 243–252. http://dx.doi.org/10.29303/jm.v5i2.6347 
Wijaya, T. T., Hidayat, W., Hermita, N., Alim, J. A., & Talib, C. A. (2024). Exploring contributing factors 

to pisa 2022 mathematics achievement: insights from indonesian teachers. Infinity Journal, 
13(1), 139–156. https://doi.org/10.22460/infinity.v13i1.p139-156 

Wijnia, L., Noordzij, G., Arends, L. R., Rikers, R. M. J. P., & Loyens, S. M. M. (2024). The effects of 
problem-based, project-based, and case-based learning on students’ motivation: a meta-
analysis. In Educational Psychology Review (Vol. 36, Issue 1). Springer US. 
https://doi.org/10.1007/s10648-024-09864-3 

Yu, Q., Yu, K., & Lin, R. (2024). A meta-analysis of the effects of design thinking on student learning. 
Humanities and Social Sciences Communications, 11(1), 1–12. https://doi.org/10.1057/s41599-
024-03237-5 

Zhang, L., & Ma, Y. (2023). A study of the impact of project-based learning on student learning 
effects: a meta-analysis study. Frontiers in Psychology, 14(July), 1–14. 
https://doi.org/10.3389/fpsyg.2023.1202728 

http://dx.doi.org/10.29303/jm.v5i2.6347
https://doi.org/10.22460/infinity.v13i1.p139-156
https://doi.org/10.1007/s10648-024-09864-3
https://doi.org/10.1057/s41599-024-03237-5
https://doi.org/10.1057/s41599-024-03237-5
https://doi.org/10.3389/fpsyg.2023.1202728

