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Abstrak
 

This study examines the effectiveness of the Project-Based Learning model 
in improving students’ activeness and learning outcomes in the Statistics 
subject at SMK Negeri 3 Kesehatan dan Pekerjaan Sosial Mimika. The 
research was conducted to determine how far this learning model can foster 
active participation and enhance students’ understanding through 
meaningful learning experiences. The main objective is to create a dynamic 
learning atmosphere where students are directly involved in exploring, 
designing, and presenting projects related to statistical concepts. The study 
applied a quantitative approach using a Classroom Action Research design 
consisting of planning, action, observation, and reflection stages. Data 
collection utilized observation sheets, project rubrics, and achievement 
tests. The findings indicated that students became more engaged during the 
learning process, showing greater initiative and collaboration in completing 
project tasks. Learning outcomes also demonstrated noticeable 
improvement, with students achieving higher levels of comprehension and 
problem-solving ability. Moreover, the project results reflected students’ 
creativity and ability to apply statistical concepts in practical contexts. 
Overall, the implementation of the Project-Based Learning model 
succeeded in promoting an active, participatory, and student-centered 
classroom environment, supporting both cognitive and affective learning 
growth among students. 
 
 

 

1.  Introduction 
Mathematics is an essential component of formal education, playing a crucial 

role in shaping students’ cognitive abilities and preparing them for future academic 
and professional challenges (Cynthia & Sihotang, 2023; Syafi’i et al., 2025). As a 
fundamental discipline, mathematics not only equips students with problem-solving 
skills applicable to everyday life but also serves as the primary foundation for the 
advancement of science and technology (Tanujaya et al., 2021). Therefore, 
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mastering mathematical concepts from an early age is vital to support academic 
success and open opportunities in professional fields. Given the broad scope of 
mathematical content, careful and systematic planning is required to determine 
appropriate time allocation and material selection for each educational level. In 
Indonesia, mathematics holds a significant position in the educational curriculum 
across all levels, from primary to higher education (Handican et al., 2023; Mariana, 
2017). Mathematics is considered essential due to its practical and logical aspects, 
which play a major role in the acquisition of scientific and technological knowledge 
(Hwa, 2018; Sheromova et al., 2020). Consequently, every Indonesian citizen is 
expected to possess an adequate level of mathematical literacy, both in terms of 
practical application and conceptual understanding (Hwa, 2018; Nurmasari et al., 
2024; Suharta & Suarjana, 2018). This reinforces the rationale for integrating 
mathematics into the curriculum at all educational levels. 

Mathematics at the vocational high school level plays a strategic role in 
developing students’ ability to think logically and solve problems within their field of 
expertise. It is not limited to theoretical understanding but also serves as a practical 
tool in performing technical calculations required in various vocational areas 
(Djunaedy, 2020; Hardiningsih et al., 2023). The integration of mathematical skills in 
vocational learning enables students to analyze, interpret, and apply quantitative 
data relevant to real-life tasks in their profession. The mastery of mathematics helps 
prepare students to face the demands of the industrial world, where accuracy, 
precision, and analytical reasoning are essential for achieving professional 
competence. Implementation of mathematics learning at the SMK level must 
consider its dual role as both an adaptive and normative subject that complements 
vocational competencies (Bakrun et al., 2019; Feriandika, 2018). Teaching 
strategies should therefore focus on contextual and meaningful learning experiences 
that link mathematical concepts with vocational applications. Project-based and 
problem-oriented approaches are effective in improving students’ engagement and 
conceptual understanding (Pepin et al., 2017; Sumandya & Widana, 2022). Through 
these methods, mathematics becomes not only a compulsory subject but also a key 
instrument in strengthening students’ vocational readiness, creativity, and problem-
solving ability in the workplace. 

The primary goal of mathematics education in schools is to foster students’ 
cognitive development, thinking skills, and character formation in a holistic manner 
(Ismail et al., 2022; Kilpatrick, 2020). Therefore, an ideal approach to mathematics 
learning should encompass the three learning domains: cognitive, affective, and 
psychomotor (Ahdiyat & Sarjaya, 2015; Harahap et al., 2023). Mathematics 
education aims not only to enhance intellectual intelligence but also to support 
students’ personal development by cultivating logical thinking skills and good 
character, both of which are essential competencies for everyday life (Gravemeijer 
et al., 2017). Although not all students will directly apply every mathematical concept 
they learn, the ability to think logically and demonstrate positive character remains a 
highly valuable skill (Bora, 2020; Tyaningsih et al., 2020). 

Effective mathematics learning is designed to enhance students’ creative 
thinking abilities, improve their problem-solving skills, and provide new knowledge 
that strengthens their mastery of mathematical concepts (Aqilla et al., 2024; 
Khanifah et al., 2024). Student engagement in learning activities that involve both 
mental and physical processes plays a crucial role in learning success. As noted by 
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Sudjana (2010) and Juniyanto et al. (2020), mental activities include emotional, 
intellectual, and social interactions, while physical activities involve actions such as 
writing, playing, or other movements that support the learning process. These 
activities are interconnected and complementary, serving inseparable roles in 
effective learning. 

Learning outcomes serve as a measure of students’ ability to understand and 
master the material presented and act as motivation to improve knowledge and skills 
(Lin et al., 2017). In mathematics learning, assessment results can help identify 
areas that require special attention, enabling teachers to provide appropriate support 
(Nortvedt & Buchholtz, 2018; Wiliam et al., 2004). One of the main challenges in 
improving learning outcomes is encouraging active student participation in the 
learning process. Often, students perceive mathematics as difficult and monotonous, 
an issue typically stemming from teaching methods that rely heavily on lectures and 
repetitive problem-solving exercises. 

One of the models that can enhance students’ activeness and learning 
outcomes is Project-Based Learning (PjBL). This model provides students with 
opportunities to learn through self-directed projects or activities, allowing them to 
develop their intellectual potential in seeking solutions to real-world problems (Oyibe 
et al., 2015). As cited by Khoiruddin (2021), project-based learning enables students 
to engage actively in the learning process by collecting data, analyzing information, 
and thinking logically, critically, and systematically. The implementation of project-
based learning is expected to create a more enjoyable learning atmosphere, improve 
students’ understanding of the subject matter, and encourage their active 
participation in the learning process (Artini et al., 2018; Kokotsaki et al., 2016). 
Through the application of this model, students are expected to achieve more 
optimal learning outcomes in both cognitive and psychomotor aspects. 
2.  Methods 

This study employed a quantitative approach using Classroom Action 
Research (CAR) as its research design. The choice of this method was based on its 
suitability for improving learning practices through systematic reflection and action 
in the classroom setting. The research aimed to identify and address learning 
challenges by implementing and evaluating interventions that could enhance 
students’ engagement and performance. This approach allows the researcher to 
work collaboratively with students during the learning process, ensuring that 
improvements are based on actual classroom experiences and empirical 
observations. The design of this research followed the Classroom Action Research 
model developed by Kemmis and McTaggart (1998). This model consists of four 
iterative stages: planning, action, observation, and reflection. In the planning stage, 
the researcher identified learning problems and developed a strategy for 
improvement. The action stage involved implementing the planned learning model 
in the classroom. The observation stage focused on collecting data related to 
students’ activities and learning outcomes, while the reflection stage was used to 
evaluate the effectiveness of the implemented actions and plan further 
improvements for the next cycle. 
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Figure 1. Classroom Action Research Cycle 

 

The subjects of this study were students of Class X Nursing B at SMK Negeri 
3 Kesehatan dan Pekerjaan Sosial Mimika during the 2024/2025 academic year. A 
total of 25 students participated in the study, consisting of 2 male and 23 female 
students. The instruments used in this research included observation sheets, project 
assessment rubrics, and learning outcome evaluation instruments. These 
instruments were developed based on predetermined indicators of student 
activeness and learning achievement. 

Data collection in this study was carried out through multiple instruments to 
obtain comprehensive information about students’ activeness and learning 
outcomes. The main instruments used were observation sheets, project assessment 
rubrics, and learning outcome tests. The observation sheets were used to record 
students’ level of participation, attention, and collaboration during the learning 
process using the Project-Based Learning (PjBL) model. The project assessment 
rubric was applied to evaluate students’ performance in completing their assigned 
projects, focusing on aspects such as creativity, concept application, teamwork, and 
presentation quality. Meanwhile, the learning outcome test was administered at the 
end of each cycle to measure students’ understanding of statistical concepts and 
their ability to apply them in problem-solving situations. 

The data obtained from observations and tests were analyzed using 
quantitative descriptive techniques. The results of the observation sheets were 
calculated in the form of percentages to determine the level of student activeness in 
each cycle. Similarly, students’ project scores and test results were processed to 
determine the average learning achievement and the percentage of students who 
met the minimum mastery criteria (KKM). The comparison between the results of 
Cycle I and Cycle II was then analyzed to identify improvements in both activeness 
and learning outcomes. The findings were interpreted to evaluate the effectiveness 
of the PjBL model in enhancing students’ engagement and mastery of statistical 
material. 

Action Plan 
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3.  Findings and Discussions 
3.1 Findings 
Improvement of Student Activeness 

The improvement of student activeness was measured through a series of 
structured observations that focused on various aspects of behavior and 
participation during the learning process. These aspects included students’ 
participation in classroom discussions, engagement in completing project 
assignments, collaboration with peers, and involvement in all class activities related 
to the Project-Based Learning (PjBL) model. During the observation stage, several 
indicators were carefully monitored, such as the frequency of students asking and 
answering questions, their initiative in sharing opinions, enthusiasm in group work, 
and consistency in accomplishing learning tasks. Each indicator provided valuable 
insight into the development of students’ proactive learning attitudes as the learning 
cycles progressed. The improvement in activeness was reflected not only in the 
numerical increase of participation scores but also in qualitative aspects such as 
higher self-confidence, stronger communication skills, and greater responsibility in 
completing project tasks. Overall, the implementation of the PjBL model successfully 
created a more interactive, participatory, and student-centered learning 
environment, where learners were actively engaged in constructing knowledge and 
contributing meaningfully to the learning process. 

Table 1. Recapitulation of Student Activeness Observation Results Before and 
After the Implementation of the PjBL Model 

Aspect of Activeness Before Implementation 
(%) 

Cycle I 
(%) 

Improvement 
(%) 

Participation in discussion 61.80 80.33 18.53 
Completion of project 
tasks 62.00 81.50 19.50 

Interaction with peers 60.50 79.80 19.30 
Involvement in classroom 
activities 63.00 82.00 19.00 

Before the implementation of the PjBL model, the average level of student 
activeness was recorded at 61.80%. After the application of the PjBL model, student 
activeness increased significantly to 80.33%. This improvement was reflected in 
84% of students being categorized as active or highly active. These findings indicate 
that the PjBL model successfully enhanced students’ engagement in the learning 
process, enabling them to participate more actively in discussions, collaborate 
effectively in groups, and apply their knowledge to real-world projects. The increase 
also suggests that learning through projects provides students with greater 
opportunities to take initiative, express ideas, and develop a sense of responsibility 
toward their learning outcomes. Overall, the application of the PjBL model created a 
more dynamic and participatory classroom atmosphere, fostering meaningful 
learning experiences that strengthened both cognitive and social aspects of student 
development. 
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Improvement of Student Learning Outcomes 
The improvement of student learning outcomes was assessed through 

achievement tests administered at the end of each learning cycle to measure 
students’ understanding and mastery of the statistical material taught using the 
Project-Based Learning (PjBL) model. The tests were designed to evaluate not only 
the students’ ability to recall mathematical concepts but also their capacity to apply 
these concepts to real-life problems and project-based tasks. Prior to the 
implementation of the PjBL model, many students demonstrated limited 
comprehension of abstract statistical ideas and often struggled to connect theoretical 
concepts with practical applications. However, after the introduction of project-based 
learning, students showed remarkable improvement in critical thinking, problem-
solving, and data interpretation skills. The process of engaging in projects allowed 
students to explore statistical problems in a contextual manner, analyze information 
collaboratively, and present their findings creatively. As a result, the average test 
score increased significantly, and the number of students achieving mastery learning 
also rose. This finding indicates that PjBL not only enhanced students’ academic 
achievement but also promoted deeper learning, where students developed a 
meaningful understanding of the subject matter, improved self-confidence, and 
demonstrated greater motivation to learn mathematics actively and independently. 

Table 2. Recapitulation of Student Test Results Before and After the 
Implementation of the PjBL Model 

Assessment Aspect Before 
Implementation (%) 

Cycle I 
(%) 

Improvement 
(%) 

Average score on statistics 
test 69.56 82.14 12.58 

Number of students 
achieving mastery level 40.00 84.00 44.00 

Before the implementation of the PjBL model, the average student learning 
score was 69.56%. After the application of the PjBL model, the average score 
increased to 82.14%. This improvement was also reflected in the learning mastery 
rate, which rose significantly from 40% to 84%. These results indicate that the PjBL 
model effectively enhanced students’ understanding of statistical concepts and their 
ability to apply them in problem-solving situations. The increase in both average 
scores and mastery levels demonstrates that learning through projects encouraged 
students to engage more deeply with the material, connect theory to real-life 
contexts, and develop analytical and reasoning skills. Moreover, by involving 
students in active exploration and collaborative project work, the PjBL model 
fostered a sense of ownership and responsibility toward learning outcomes, resulting 
in improved academic performance and a more meaningful learning experience in 
the study of statistics. 
Improvement of Student Project Results 

The improvement of student project results was evaluated using a detailed 
project assessment rubric that included several key aspects such as creativity, 
accuracy, and the application of statistical concepts. This rubric was designed to 
provide a comprehensive measure of students’ ability to integrate knowledge with 
practice, emphasizing both process and product-oriented outcomes. Before the 
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implementation of the Project-Based Learning (PjBL) model, most students showed 
limited creativity and tended to rely on conventional approaches when completing 
assignments. Their projects often lacked originality, conceptual accuracy, and 
coherence in data presentation. However, after the application of the PjBL model, 
there was a remarkable improvement in the quality and depth of students’ projects. 
They began to demonstrate greater initiative in exploring real-world problems, 
applying statistical concepts more effectively, and presenting their findings in 
innovative ways. The collaborative nature of PjBL also encouraged students to share 
ideas, divide responsibilities, and evaluate their progress critically throughout the 
project process. As a result, students’ work became more structured, visually 
engaging, and conceptually sound. Furthermore, the inclusion of authentic 
assessment allowed students to reflect on their learning process and make 
continuous improvements. This development highlights that the PjBL model not only 
enhanced students’ academic performance but also cultivated essential twenty-first-
century skills such as creativity, critical thinking, communication, and collaboration, 
which are crucial for their future academic and professional success. 

Table 3. Recapitulation of Student Project Assessment Results 
Project 

Assessment 
Aspect 

Average Project 
Score Before PjBL 

(%) 

Average Project 
Score After PjBL 

(%) 

Improvement 
(%) 

Creativity 68.00 85.00 17.00 
Accuracy in 
applying concepts 70.00 86.00 16.00 

Quality of 
presentation 65.00 82.00 17.00 

The assessment results showed a significant improvement across all evaluated 
aspects. Before the implementation of the PjBL model, the average project 
assessment score of students was 68%, while after the implementation, it increased 
to 85%. This substantial improvement reflects that students were able to apply the 
concepts they learned more effectively in their projects and produce higher-quality 
outputs both creatively and technically. The enhancement in creativity indicates that 
students became more innovative in developing project ideas and presenting 
solutions, while the improvement in concept application demonstrates a deeper 
understanding of statistical principles and their practical use. Furthermore, the higher 
scores in presentation quality highlight that students were able to communicate their 
findings more clearly and confidently. Overall, these results affirm that the PjBL 
model not only improved academic achievement but also fostered essential skills 
such as creativity, critical thinking, collaboration, and communication, which 
contribute to a more meaningful and holistic learning experience. 
Overall Evaluation of Learning Outcomes 

The implementation of the Project-Based Learning (PjBL) model successfully 
enhanced both student activeness and learning outcomes in the statistics material. 
The significant improvement in student engagement indicates that learners became 
more involved, motivated, and responsible in participating throughout the learning 
process. They were more eager to take part in discussions, collaborate with peers, 
and explore project-based tasks that connected theoretical concepts with practical 
applications. Furthermore, the increase in learning outcomes demonstrates that 
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students were able to master the material more effectively after the application of the 
PjBL model. This improvement reflects not only a better understanding of statistical 
concepts but also a development in higher-order thinking skills such as analysis, 
synthesis, and evaluation. The findings highlight that the PjBL approach creates a 
more meaningful learning experience by positioning students as active constructors 
of knowledge rather than passive recipients. To illustrate the research results 
visually, the following chart presents a comparison of student activeness and 
learning outcomes before and after the implementation of the Project-Based 
Learning model. 

 
Figure 2. Comparison of Student Activeness and Learning Outcomes Before and 

After the Implementation of PjBL 

From the graph above, it can be seen that there was a significant increase in 
both student activeness and learning outcomes after the implementation of the 
Project-Based Learning (PjBL) model. This improvement reflects the effectiveness 
of the project-based learning approach in creating a more dynamic and student-
centered learning environment. The results indicate that students became more 
engaged, motivated, and collaborative during the learning process, while also 
achieving a deeper understanding of the subject matter. Overall, the application of 
the PjBL model contributed to enhancing not only academic achievement but also 
the development of essential learning skills such as critical thinking, creativity, and 
teamwork. 
3.2  Discussions  

One of the key findings of this study is the significant improvement in student 
activeness. Before the implementation of the Project-Based Learning (PjBL) model, 
the average level of student activeness was recorded at 61.80%, indicating that most 
students were still not actively engaged in learning activities. However, after the 
application of the PjBL model, the average activeness increased substantially to 
80.33%, with 84% of students categorized as active or very active. This increase 
demonstrates that the PjBL model successfully encouraged students to become 
more involved in the learning process. Activities such as collecting data at the 
community health center, participating in group discussions, and presenting project 
results provided students with opportunities to apply their knowledge in real-world 
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contexts. These experiences fostered a greater sense of responsibility and 
engagement in learning. This finding aligns with the fundamental principles of PjBL, 
which emphasize active learning and motivate students not only to receive 
information but also to process, interpret, and apply it meaningfully in relevant 
situations. 

The students’ learning outcomes also showed a notable improvement. Before 
the intervention, the average student learning score was 69.56%, whereas after the 
implementation of the PjBL model, the average increased to 82.14%. This 
improvement was also reflected in the mastery learning rate, which rose from 40% 
to 84%. These results indicate that the PjBL model not only made the learning 
process more engaging but also helped students achieve a deeper understanding 
of the subject matter (Maskur et al., 2020; Prast et al., 2015). The improvement in 
learning outcomes suggests that project-based learning has a positive impact on 
students’ mastery of statistical concepts. Through project activities that required 
them to collect data, analyze information, and present their findings, students were 
engaged in a more contextual and meaningful learning process that strengthened 
their conceptual understanding and analytical thinking skills. 

In addition to its influence on student activeness and learning outcomes, the 
Project-Based Learning (PjBL) model also had a positive impact on students’ 
collaboration skills. Project-based learning provides opportunities for students to 
work in groups, solve problems collectively, and communicate their ideas effectively 
(Dianti et al., 2023). In this study, students’ collaborative skills showed a significant 
improvement, as reflected in their ability to work together in completing projects, 
share relevant information, and coordinate tasks efficiently. These skills are essential 
in modern education since teamwork and communication have become integral 
parts of professional and social life in today’s complex world (Darel, 2024; Irawan, 
2023). The collaborative learning environment fostered by the PjBL model also 
encouraged mutual respect, active participation, and a sense of shared responsibility 
among students. As they worked on projects, students learned to value different 
perspectives, make collective decisions, and build consensus, which not only 
enhanced the quality of their projects but also strengthened their interpersonal and 
problem-solving abilities.  

Student enthusiasm during the learning process also increased after the 
implementation of the PjBL model. Activities such as collecting data at the 
community health center (Puskesmas) allowed students to engage directly with real-
world situations, which significantly boosted their motivation and curiosity toward the 
subject matter. The group discussions that occurred throughout the learning process 
provided students with opportunities to exchange ideas and experiences, enriching 
their understanding of the material from multiple viewpoints. Furthermore, the project 
presentation stage offered students a meaningful platform to express their 
understanding creatively and confidently (Chua & Islam, 2021; Gan et al., 2015). 
This experience not only deepened their comprehension of statistical concepts but 
also helped them develop public speaking and effective communication skills—
abilities that are crucial for both academic and professional success (Artini & Nitiasih, 
2017; Simatupang & Hz, 2024). Overall, the PjBL model cultivated an engaging, 
cooperative, and empowering learning environment where students learned by 
doing, sharing, and reflecting collaboratively. 

 



Sang Pencerah: Jurnal Ilmiah Universitas Muhammadiyah Buton Siti 11(4): 1074-1086 
 

 1083  
 

4.  Conclusion 
The implementation of the Project-Based Learning (PjBL) model in 

mathematics instruction has been proven to significantly enhance students’ 
activeness and learning outcomes. The use of the PjBL model successfully 
increased student participation in discussions, project task completion, peer 
interaction, and engagement in classroom activities. In addition, students’ learning 
outcomes improved considerably, as reflected in higher test scores and an increased 
level of learning mastery. The evaluation of project results also revealed that 
students were able to apply the concepts they had learned more effectively, 
producing projects that were both creative and of higher quality. Overall, the PjBL 
model proved to be effective in creating a more dynamic and student-centered 
learning environment that fostered deeper understanding of mathematical concepts 
and enhanced logical thinking skills. The success of this model serves as a promising 
solution to address challenges in mathematics learning, particularly in improving 
student engagement, motivation, and academic achievement. 
References 
Ahdiyat, M., & Sarjaya, S. (2015). Metode Tutor Sebaya untuk meningkatkan hasil 

belajar Matematika pada materi pengolahan data. Formatif: Jurnal Ilmiah 
Pendidikan MIPA, 4(1). 

Aqilla, N. A., Rahmani, N. A., Yusuf, A., & Izzati, N. W. (2024). Relevansi Filsafat 
Konstruktivisme Dalam Meningkatkan Pendidikan Siswa Di Era Digital. Jurnal 
Genta Mulia, 15(1), 36–47. 

Artini, L. P., & Nitiasih, P. K. (2017). Project-based learning activities and EFL 
students’ productive skills in English. Journal of Language Teaching and 
Research, 8(6), 1147–1155. 

Artini, L. P., Ratminingsih, N. M., & Padmadewi, N. N. (2018). Project based learning 
in EFL classes: Material development and impact of implementation. Dutch 
Journal of Applied Linguistics, 7(1), 26–44. 

Bakrun, M., Khurniawan, A. W., & Widjajanti, C. (2019). Optimalisasi tata kelola 
ekosistem sekolah menengah kejuruan. 

Bora, A. (2020). Critical thinking and creative thinking as the focus on mathematics 
education. International Journal of Scientific Development and Research, 5(3), 
235–241. 

Chua, K. J., & Islam, M. R. (2021). The hybrid Project-Based Learning–Flipped 
Classroom: A design project module redesigned to foster learning and 
engagement. International Journal of Mechanical Engineering Education, 49(4), 
289–315. 

Cynthia, R. E., & Sihotang, H. (2023). Melangkah bersama di era digital: pentingnya 
literasi digital untuk meningkatkan kemampuan berpikir kritis dan kemampuan 
pemecahan masalah peserta didik. Jurnal Pendidikan Tambusai, 7(3), 31712–
31723. 

Darel, N. S. (2024). Analisis Project Based Learning Sebagai Strategi Dalam 
Mengoptimalkan Pemahaman Mahasiswa Pada Pembelajaran Daring. Institut 
PTIQ Jakarta. 



Sang Pencerah: Jurnal Ilmiah Universitas Muhammadiyah Buton Siti 11(4): 1074-1086 
 

 1084  
 

Dianti, S. A. T., Pamelasari, S. D., & Hardianti, R. D. (2023). Penerapan 
pembelajaran berbasis proyek dengan pendekatan stem terhadap peningkatan 
kemampuan literasi sains siswa. Proceeding Seminar Nasional IPA. 

Djunaedy, R. P. (2020). Penerapan pembelajaran online dengan model problem 
based learning untuk meningkatkan keaktifan belajar matematika siswa kelas 
XI MM 3 SMKN 5 Malang. Laplace: Jurnal Pendidikan Matematika, 3(2), 95–
108. 

Feriandika, I. (2018). Pengembangan Profesional Guru di SMK Negeri 20 Jakarta. 
Jakarta: FITK UIN Syarif Hidayatullah Jakarta. 

Gan, B., Menkhoff, T., & Smith, R. (2015). Enhancing students’ learning process 
through interactive digital media: New opportunities for collaborative learning. 
Computers in Human Behavior, 51, 652–663. 

Gravemeijer, K., Stephan, M., Julie, C., Lin, F.-L., & Ohtani, M. (2017). What 
mathematics education may prepare students for the society of the future? 
International Journal of Science and Mathematics Education, 15, 105–123. 

Handican, R., Nasution, E. Y. P., Ananda, A., Gistituati, N., & Rusdinal, R. (2023). 
Understanding the duality of mathematics education paradigms: A comparative 
review of learning methods in Indonesia and Japan. Mathline: Jurnal 
Matematika Dan Pendidikan Matematika, 8(3), 921–936. 

Harahap, A. A. S., Salsabila, Y., & Fitria, N. (2023). Pengaruh Perkembangan 
Kemampuan Pada Aspek Kognitif, Afektif Dan Psikomotorik Terhadap Hasil 
Belajar. Algebra: Jurnal Pendidikan, Sosial Dan Sains, 3(1). 

Hardiningsih, E. F., Masjudin, M., Abidin, Z., Salim, M., & Aziza, I. F. (2023). 
Penerapan model pembelajaran project based learning untuk meningkatkan 
kemampuan pemecahan masalah statistika matematika siswa SMKN 2 
Mataram. Reflection Journal, 3(1), 21–29. 

Hwa, S. P. (2018). Pedagogical change in mathematics learning: Harnessing the 
power of digital game-based learning. Journal of Educational Technology & 
Society, 21(4), 259–276. 

Irawan, C. M. (2023). Kurikulum Merdeka dan pengembangan perangkat 
pembelajaran sebagai solusi menjawab tantangan sosial dan keterampilan 
abad-21. Prosiding Seminar Nasional Pendidikan Non Formal, 1. 

Ismail, I., Ali, H., & Us, K. A. (2022). Factors affecting critical and holistic thinking in 
Islamic education in Indonesia: self-concept, system, tradition, 
culture.(Literature Review of Islamic Education Management). Dinasti 
International Journal of Management Science, 3(3), 407–437. 

Khanifah, N., Kamilah, I. F., & Faizin, M. (2024). Teknik Berpikir Tingkat Tinggi 
Melalui Logika Induktif Dan Deduktif Perspektif Aristoteles. Jurnal Genta Mulia, 
15(1), 131–145. 

Kilpatrick, J. (2020). Competency frameworks in mathematics education. In 
Encyclopedia of mathematics education (pp. 110–113). Springer. 

Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review 
of the literature. Improving Schools, 19(3), 267–277. 



Sang Pencerah: Jurnal Ilmiah Universitas Muhammadiyah Buton Siti 11(4): 1074-1086 
 

 1085  
 

Lin, M.-H., Chen, H.-C., & Liu, K.-S. (2017). A study of the effects of digital learning 
on learning motivation and learning outcome. Eurasia Journal of Mathematics, 
Science and Technology Education, 13(7), 3553–3564. 

Mariana, N. (2017). Transforming mathematics problems in Indonesian primary 
schools by embedding Islamic and Indonesian contexts. Murdoch University. 

Maskur, R., Rahmawati, Y., Pradana, K., Syazali, M., Septian, A., & Kinarya Palupi, 
E. (2020). The Effectiveness of Problem Based Learning and Aptitude 
Treatment Interaction in Improving Mathematical Creative Thinking Skills on 
Curriculum 2013. European Journal of Educational Research, 9(1), 375–383. 

Nortvedt, G. A., & Buchholtz, N. (2018). Assessment in mathematics education: 
Responding to issues regarding methodology, policy, and equity. ZDM, 50(4), 
555–570. 

Nurmasari, L., Nurkamto, J., & Ramli, M. (2024). Realistic Mathematics Engineering 
for Improving Elementary School Students’ Mathematical Literacy. Journal on 
Mathematics Education, 15(1), 1–26. 

Oyibe, O. A., Edinyang, S. D., & Effiong, V. N. (2015). Self-directed learning strategy: 
A tool for promoting critical thinking and problem solving skills among social 
studies students. IOSR Journal of VLSI and Signal Processing, 5(3), 52–58. 

Pepin, B., Xu, B., Trouche, L., & Wang, C. (2017). Developing a deeper 
understanding of mathematics teaching expertise: an examination of three 
Chinese mathematics teachers’ resource systems as windows into their work 
and expertise. Educational Studies in Mathematics, 94, 257–274. 

Prast, E. J., Van de Weijer-Bergsma, E., Kroesbergen, E. H., & Van Luit, J. E. H. 
(2015). Readiness-based differentiation in primary school mathematics: Expert 
recommendations and teacher self-assessment. Frontline Learning Research, 
3(2), 90–116. 

Sheromova, T. S., Khuziakhmetov, A. N., Kazinets, V. A., Sizova, Z. M., Buslaev 
Stanislav, I., & Borodianskaia, E. A. (2020). Learning Styles and Development 
of Cognitive Skills in Mathematics Learning. Eurasia Journal of Mathematics, 
Science and Technology Education, 16(11). 

Simatupang, S., & Hz, B. I. R. (2024). Analysis of the Effectiveness of Project-Based 
Learning in Improving High School Students Motivation in Speaking. IDEAS: 
Journal on English Language Teaching and Learning, Linguistics and Literature, 
12(1), 663–675. 

Suharta, I., & Suarjana, I. (2018). A Case Study on Mathematical Literacy of 
Prospective Elementary School Teachers. International Journal of Instruction, 
11(2), 413–424. 

Sumandya, I. W., & Widana, I. W. (2022). Reconstruction of vocational-based 
mathematics teaching materials using a smartphone. Journal of Education 
Technology, 6(1), 133–139. 

Syafi’i, I., Aziz, Y., Alviatin, A. K., & Assyadziyyah, N. (2025). Guru Profesional 
Sebagai Pilar Utama dalam Mewujudkan Generasi Unggul di Era Pendidikan 
5.0. Jurnal Ilmiah Profesi Pendidikan, 10(2), 1069–1079. 

Tanujaya, B., Indra Prahmana, R. C., & Mumu, J. (2021). Mathematics Instruction to 



Sang Pencerah: Jurnal Ilmiah Universitas Muhammadiyah Buton Siti 11(4): 1074-1086 
 

 1086  
 

Promote Mathematics Higher-Order Thinking Skills of Students in Indonesia: 
Moving Forward. TEM Journal, 10(4). 

Tyaningsih, R. Y., Baidowi, B., & Maulyda, M. A. (2020). Integration of character 
education in basic mathematics learning in the digital age. 1st Annual 
Conference on Education and Social Sciences (ACCESS 2019), 156–160. 

Wiliam*, D., Lee, C., Harrison, C., & Black, P. (2004). Teachers developing 
assessment for learning: Impact on student achievement. Assessment in 
Education: Principles, Policy & Practice, 11(1), 49–65. 

 

 


