
Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 9, No 1, October  2024, pp. 8-16  8 

 

                                                          
   

  
DOI  : 10.26486/jm.v9i1.4503 
W     : http://ejurnal.mercubuana-yogya.ac.id/index.php/mercumatika 
E      : mercumatika@mercubuana-yogya.ac.id   

 Development of Trigonometry Course Module Based on Problem 
Solving 

 

Arief Budi Wicaksono1*, Aprilia Nurul Chasanah1, Gunawan1 
1Program Studi Pendidikan Matematika, Universitas Tidar 

Jalan Kapten Suparman 39 Magelang 56116 

* Korespondensi Penulis. E-mail: ariefbudiw@untidar.ac.id, Telp: +6285228579700 

 

 

Abstrak 
Pemecahan masalah adalah salah satu kemampuan yang sangat penting untuk dimiliki oleh mahasiswa. Salah 

satu upaya untuk mengembangkan kemampuan pemecahan masalah mahasiswa adalah dengan melakukan 

pembelajaran menggunakan modul yang didesain untuk meningkatkan kemampuan pemecahan masalah. 

Tujuan penelitian ini adalah untuk mengembangkan modul mata kuliah trigonometri dengan kualitas baik yang 

memenuhi kriteria valid, praktis, dan efektif. Jenis penelitian yang dilakukan adalah penelitian pengembangan 

model Borg & Gall. Model Borg & Gall terdiri dari fase potensi dan masalah, pengumpulan data, desain 

produk, validasi desain, ujicoba pemakaian, revisi produk, ujicoba produk, revisi desain, revisi produk, dan 

produksi masal. Subjek penelitian ini adalah mahasiswa semester I Program Studi Pendidikan Matematika 

Universitas Tidar. Data dianalisis berdasarkan tingkat kevalidan, kepraktisan, dan keefektifan modul. Hasil 

penelitian menunjukkan modul termasuk pada kategori valid dan kategori praktis. Aspek keefektifan 

berdasarkan hasil posttest dengan soal pemecahan masalah dikatakan efektif. Hasil pengembangan dalam 

penelitian ini adalah produk modul mata kuliah trigonometri berbasis pemecahan masalah yang valid, praktis, 

dan efektif digunakan untuk mahasiswa pendidikan matematika. Kontribusi dari penelitian ini adalah modul 

dapat digunakan dalam perkuliahan trigonometri. 

 
Keyword: Modul, pemecahan masalah, trigonometri. 

 

 

Abstract 
Problem-solving is one of the most important skills for students to have. One of the efforts to develop students' 

problem-solving skills is to conduct learning using modules designed to improve problem-solving abilities. The 

purpose of this research is to develop a good quality trigonometry course module that meets the criteria of 

being valid, practical, and effective. The type of research conducted is research on the development of the Borg 

& Gall model. The Borg & Gall model consists of potential and problem phases, data collection, product 

design, design validation, usage trials, product revisions, product trials, design revisions, product revisions, 

and mass production. The subjects of this study were the first semester students of the Mathematics Education 

Study Program, Tidar University. Data were analyzed based on the level of validity, practicality, and 

effectiveness of the module. The results showed that the module was included in the valid category and the 

practical category. The aspect of effectiveness based on the results of the posttest with problem-solving 

questions is said to be effective. The result of the development in this research is the product of a trigonometry 

course module based on problem solving that is valid, practical, and effectively used for mathematics education 

students. The contribution of this research is that the module can be used in trigonometry lectures. 

 
Keyword: Module, problem-solving, trigonometry. 

 

INTRODUCTION 

Mathematics learning is an interactive process involving students, lecturers, and learning 

resources within a learning environment to construct mathematical concepts and principles through 

self-directed internalization (guided direction). The primary goal of mathematics learning is to 

develop students' ability to think logically, critically, and systematically in solving problems 

(Abayeva et al., 2024; Popova et al., 2022). However, in practice, many students still rely on 

memorizing formulas without deeply understanding the underlying concepts (Altıntaş & İlgün, 2017; 

Guner, 2020). This is because mathematics is abstract and requires conceptual understanding 

(Andamon & Tan, 2018; Yuliandari & Anggraini, 2021). The mathematics learning process applied 

so far has not been optimal. One influencing factor is the teaching method, which does not provide 

enough opportunities for students to explore concepts in depth. Additionally, the available learning 
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materials are still limited, making it difficult to support a comprehensive understanding (Prabowo et 

al., 2022). 

Learning materials are a set of systematically arranged content, either in written or non-written 

form, designed to facilitate students' learning processes. Learning materials serve as a collection of 

instructional tools that include learning content, methods, and assessments, structured in an engaging 

and systematic manner to achieve the expected competencies (Hendriana et al., 2019). These 

materials assist lecturers in preparing learning activities and guiding students both in the classroom 

and during independent study at home (Kusuma & Apriyanto, 2018). The presence of learning 

materials plays a crucial role for both lecturers and students. For lecturers, well-organized and 

comprehensive learning materials enhance the effectiveness of the teaching process. Without 

adequate materials, lecturers may face difficulties in delivering content optimally (Firmansyah et al., 

2021). Meanwhile, for students, learning materials serve as a primary guide for understanding 

concepts and completing assignments (Mutmainah et al., 2019). The absence of proper learning 

materials can lead to difficulties in the learning process, hindering comprehension and the 

achievement of optimal learning outcomes. 

Daily classroom learning practices still face challenges, as the learning materials used do not 

fully support a student-centered approach. Well-structured, student-centered learning materials have 

a positive impact on learning practices (Czajka & McConnell, 2019; Marlena et al., 2022). Students 

often struggle to comprehend the sentences in the learning materials (textbooks) provided. Therefore, 

it is crucial for lecturers to develop instructional materials to ensure more effective and efficient 

learning that remains aligned with the intended competencies. The selection and development of 

learning materials are entirely entrusted to lecturers as professional educators. One type of learning 

material that lecturers can develop according to students' characteristics is printed learning modules 

(Rufii, 2015). Asyhar (2012) states that print-based media is the oldest and most widely used medium 

due to its practicality, minimal equipment requirements, affordability, and accessibility. One of the 

main advantages of modules is their self-instructional nature, which enables students to learn 

independently without relying solely on lecturers as the primary source of knowledge. Thus, lecturers 

are encouraged to develop modules that meet students' needs. 

The modules developed by lecturers are also expected to enhance students' abilities, 

particularly problem-solving skills (Nurmeidina et al., 2021; Xueting & Ismail, 2024). One of the 

key competencies emphasized in the curriculum is problem-solving ability (Cumhur & Tezer, 2020; 

Khalid et al., 2020; Piñeiro et al., 2022; Wong & Yip, 2023). Problem-solving has long been a major 

focus in mathematics education research. Over the past 30 years, studies have shown that problem-

solving provides students with more opportunities to tackle mathematical challenges and improve 

their understanding and learning outcomes (Felmer et al., 2016; Säfström et al., 2024). Problem-

solving is the process of applying previously acquired knowledge to new, unfamiliar situations 

(Getenet, 2024; Polya, 1985). It is the ability to generate different solutions to a problem based on 

experience (Tasgin & Dilek, 2023). Problem-solving is regarded as an application of concepts and 

skills, often requiring the combination of multiple concepts and techniques in a novel situation 

(Hudaibiah et al., 2024). This skill is highly significant for students and their future, as it helps them 

expand their mathematical understanding and develop the ability to address real-life challenges 

(Căprioară, 2015; Gurat, 2018). 

Trigonometry is one of the compulsory courses in the Mathematics Education Study Program 

at Universitas Tidar. This course serves as a fundamental subject and a prerequisite for enrolling in 

advanced mathematics courses in subsequent semesters. This indicates that trigonometry is a crucial 

subject that all students must master. The material requires students to think carefully and 

meticulously. Some of the topics covered in the trigonometry course include angles and angle 

measurements, trigonometric ratios, sum and difference formulas, double-angle formulas, sum and 

difference of identical trigonometric functions, trigonometric identities, sine and cosine rules, 

triangle area, graphs of trigonometric functions, trigonometric equations, and inverse trigonometric 

functions. 

The development of a trigonometry course module based on problem solving offers the 

potential to enhance students' learning outcomes by enabling them to master theoretical trigonometry 

concepts and apply them to relevant problems that support mathematics education at the secondary 

level. Based on this rationale, the researcher is interested in developing a trigonometry course module 

based on problem solving for students in the Mathematics Education Study Program at Universitas 

Tidar. 
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METHOD 

This study is a Research and Development (RnD). RnD is a research method used to produce 

a specific product and test its effectiveness (Sugiyono, 2013). The module developed in this study is 

a trigonometry course module based on problem solving. The research was conducted on first-

semester students of the Mathematics Education Study Program at Universitas Tidar, located at Jalan 

Kapten Suparman 39, Magelang. The development model used is the Borg & Gall model (Sugiyono, 

2013), which is a process designed to develop and validate educational products. The research and 

development steps include: (1) identifying potential and problems, (2) data collection, (3) product 

design, (4) design validation, (5) usability testing, (6) product revision, (7) product testing, (8) design 

revision, (9) final product revision, and (10) mass production. 

To obtain a high-quality prototype, the developed product needs to undergo quality testing 

based on three aspects: validity, practicality, and effectiveness. The validity assessment is obtained 

from validators with doctoral degrees in mathematics education. The practicality assessment is 

derived from students' feedback after learning with the trigonometry course module. The 

effectiveness assessment is based on students' learning outcomes in solving problem-solving 

questions related to trigonometry after using the module. 

Data collection techniques include validation sheets, questionnaires, and test instruments. The 

validation sheet is used to measure the validity of the course module and the test instruments 

developed by the researcher. The questionnaire is used for validators and students to assess the 

developed course module. The test instrument is used to gather data on the effectiveness of the 

developed course module. 

Validation data analysis is obtained from questionnaires related to content/material feasibility, 

presentation suitability, and language appropriateness. The validator's assessment scores are then 

averaged and converted to determine whether the developed course module is valid and feasible for 

use. A course module is considered valid if the validator provides a minimum rating of "feasible with 

revision" and an average score that meets at least the "good" criteria. The interval values for 

determining validity levels are presented in Table 1. 

 

Table 1. Criteria for Validity Levels 

No Range Category 

1 𝑋 > 84 Very good 

2 68 < 𝑋 ≤ 84 Good 

3 52 < 𝑋 ≤ 68 Fair 

4 36 < 𝑋 ≤ 52 Poor 

5 𝑋 ≤ 36 Very poor 

 

Practicality analysis is assessed based on students' evaluations. There are 14 statements in the 

practicality questionnaire, with a maximum total score of 56. The practicality aspect is determined 

from the total score obtained by students, with the assessment criteria presented in Table 2. 

 

Table 2. Practicality Assessment Criteria 

No Category Score 

1 Strongly agree 4 

2 Agree 3 

3 Disagree 2 

4 Strongly disagree 1 

 

The total score obtained by students from the practicality questionnaire is then categorized based on 

the criteria presented in Table 3. 

 

Table 3. Practicality Level Criteria 

No Range Criteria 

1 𝑋 > 47,6 Very good 

2 39,2 < 𝑋 ≤ 47,6 Good 

3 30,8 < 𝑋 ≤ 39,2 Fair 

4 22,4 < 𝑋 ≤ 30,8 Poor 

5 𝑋 ≤ 22,4 Very poor 
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In this study, the problem-solving-based trigonometry course module is considered practical if at 

least 75% of students achieve a minimum criterion of Good. 

The analysis of problem-solving test data is conducted using an assessment rubric. The data 

analysis technique for effectiveness level is determined based on students' post-test results in the 

trigonometry course. In this study, a student is considered individually proficient if they achieve a 

minimum score of 75, and class-wide proficiency is achieved if at least 80% of students meet this 

criterion (Kemp et al., 1994). 

 

RESULT AND DISCUSSION 

This research is a development study that employs the Borg & Gall model, which consists of ten 

stages: (1) potential and problems, (2) data collection, (3) product design, (4) design validation, (5) 

usage trial, (6) product revision, (7) product testing, (8) design revision, (9) product revision, and 

(10) mass production. 

Potential and Problems 

The problem identified in this study is the absence of a trigonometry course module 

specifically designed to help students gain a deeper understanding of trigonometric concepts. 

Existing learning modules tend to focus on delivering information to readers without encouraging 

students to construct their own knowledge. Meanwhile, according to constructivism in mathematics 

learning, a good conceptual understanding is achieved when students actively build their knowledge 

through exploration and reflection (Ampadu & Danso, 2018). 

Additionally, the available instructional materials generally emphasize procedural aspects, 

such as formulas and calculation techniques, without fostering the development of mathematical 

problem-solving skills. According to Tambunan (2019), problem-solving is the core of effective 

mathematics learning, as it allows students to develop more flexible thinking strategies when facing 

various situations. However, in several trigonometry textbooks, students are not yet facilitated to 

enhance their mathematical problem-solving abilities. 

Previous studies have highlighted that a major challenge in learning trigonometry is students' 

difficulty in understanding fundamental trigonometric concepts, such as angle relationships, 

trigonometric functions, and their applications in real-life problem-solving (Nabie et al., 2018; Omer, 

2015). Therefore, it is necessary to develop a module that not only presents information but also 

provides opportunities for students to explore, identify patterns, and apply concepts in various 

problem-solving contexts. 

 

Data Collection 

After identifying potential and problems, the next step is data collection to gather information 

regarding students' needs for a trigonometry learning module. Data collection was conducted through 

interviews with students enrolled in the trigonometry course. Based on the interview results, it was 

found that students faced difficulties in understanding trigonometric concepts because the 

instructional materials presented were often abstract and less engaging. Additionally, students 

expressed a desire for a learning module that not only contains theoretical explanations but also 

provides example problems, exercises, and systematic as well as applicable solution guidelines. The 

module is expected to attract students' interest and motivate them to learn trigonometry through this 

resource. 

According to Pulukadang et al. (2020), a well-designed module can enhance students' learning 

motivation, especially when it is developed based on their needs and characteristics. This aligns with 

previous studies (Andayani & Pratama, 2022; As’ari, 2019), which state that learning using modules 

that incorporate contextual problems and problem-solving-based exercises can improve students' 

understanding. 

 

Product Design 

The design stage involves the development of the module. This stage focuses on determining 

the specifications of the developed product, including competency achievement indicators, 

instructional materials, learning objectives, and problem-solving-based questions. The steps for 

designing the module are as follows: 

1. Introduction Section, this section includes the front cover (outer cover), inner cover, course 

overview, user guidelines, and competency map. 
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2. Module Content Section, this section consists of material explanations, example problems, 

exercises with solution guidelines, and formative tests with answer keys, all of which are aligned 

with problem-solving-based questions. 

3. Closing Section, this section contains the bibliography and back cover. 

 

Design Validation 

The validation process was conducted by two validators to ensure that the developed module meets 

the established quality standards. The validation results are presented in Table 4 below. 

 

Table 4. Module Validation Results 

Validator Score 
Average Criteria 

I II 

89 87 88 Sangat Baik 

 

Based on Table 4, the validation results indicate that the module achieved an average score of 

88, classified as "Very Good." The validators provided an assessment with the criterion of "suitable 

for use with revisions," meaning the module is considered valid for learning purposes. Validation is 

a crucial step in module development to ensure content accuracy, clarity of presentation, and 

relevance to students' needs (Gurnot Roman, 2016). The module’s success in meeting validation 

standards demonstrates that its content aligns with effective instructional design principles. 

 

Product Trial 

This stage involves a limited product trial, conducting an initial field test on the product design 

to assess its practicality. The limited field trial was conducted with 76 students from the Mathematics 

Education Study Program at Universitas Tidar. Based on the questionnaire responses from these 76 

students, the data in Table 5 were obtained. 

 

Table 5. Practicality Test Results 

No Criteria Number of Students 

1 Very good 30 

2 Good 45 

3 Fair 1 

4 Poor 0 

5 Very poor 0 

 

Based on Table 5, a total of 75 students (96.68%) rated the module at least "Good," indicating 

that the module is practical for use. According to Hendratno et al. (2022), a learning product is 

considered practical if it is easy to use by users and aligns with learning needs. These practicality 

results show that students can easily understand the presented material and follow the instructions 

provided in the module. 

 

Product Revision 

Based on the validation results from the validators and the limited product trial, various inputs 

and suggestions were gathered to improve the quality of the developed trigonometry module. These 

suggestions covered aspects such as content, language, presentation, and alignment of materials with 

the intended learning objectives. Consequently, revisions were made to the module based on the 

validation and limited trial results. The purpose of these revisions is to ensure that the module meets 

students' needs, is easy to understand, and is effective in enhancing problem-solving skills in 

trigonometry learning. 

 

Product Trial 

After successfully testing the product, the trigonometry course module was further tested on a 

larger scale. In this study, the module was tested on first-semester students of the Mathematics 

Education Study Program at Universitas Tidar to assess its effectiveness. At this stage, an 

effectiveness test was conducted by administering a problem-solving-based trigonometry posttest to 

students. The effectiveness test results are presented in Table 6. 
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Table 6. Effectiveness Test Results 

Score Range Number of Students Percentage (%) 

95 − 100 55 41,98 

90 − < 95 6 4,58 

85 − < 90 24 18,32 

80 − < 85 1 0,76 

75 − < 80 22 16,79 

< 75 23 17,56 

 

Based on the effectiveness test results, 108 out of 131 students (82.44%) achieved a minimum 

score of 75, indicating that the module is categorized as effective for learning purposes. These 

findings suggest that using the trigonometry module can enhance students' mathematical problem-

solving skills. This study’s findings align with previous research. Anisah & Lastuti (2018) revealed 

that students' mathematical problem-solving abilities improved after using learning modules in the 

learning process. The module helps students become accustomed to problem-solving and encourages 

them to think at a higher cognitive level. Furthermore, research by Bulu & Nahak (2020) indicated 

that the implementation of instructional materials contributes to improving students' mathematical 

problem-solving skills. Similarly, Oktaviana & Susiaty (2020) stated that mathematics textbooks 

developed for coursework can be used effectively by both mathematics education and pure 

mathematics students to enhance their problem-solving abilities. 

 

Design Revision 

Following the product trial results, students provided various suggestions and feedback for 

improving the design of the trigonometry course module. These suggestions included aspects of 

visual appearance, layout, readability, and material presentation to make the content easier to 

understand and more engaging. Therefore, in this phase, the researcher refined the module design by 

adjusting the necessary elements based on the obtained feedback. This revision aims to enhance 

readability, user comfort, and the module’s appeal to support students’ learning effectiveness. A well-

designed module can increase students’ motivation to learn and help them understand complex 

mathematical concepts (Setiyani et al., 2020). 

 

 

 

Product Revision 

In addition to design improvements, several suggestions were provided regarding the module 

content, such as clarity of the material and question presentation. These revisions aim to ensure that 

the module can be optimally used by students, thereby improving their mathematical problem-

solving skills. According to Novitasari et al. (2024), a well-designed learning module should be able 

to adapt to students' needs and support deep conceptual understanding. 

 

Mass Production 

Once the trigonometry module was validated, deemed practical, and proven effective, the final 

stage involved mass production. This step ensures that the module can be used by a larger number of 

students in various learning contexts. The module's success in passing a series of validation, 

practicality, and effectiveness tests demonstrates its suitability for widespread use in trigonometry 

learning. Thus, this research makes a tangible contribution to the development of innovative learning 

modules and supports efforts to improve the quality of trigonometry education at the higher education 

level. 

 

CONCLUSION 

The results of this development research have produced a trigonometry course module based 

on problem solving that is valid, practical, and effective for use. The validity aspect indicates that the 

module falls into the valid category. The practicality aspect shows that the module is categorized as 

practical. The effectiveness aspect, based on post-test results using problem-solving questions, 

confirms that the module is effective. The development of this trigonometry course module based on 

problem solving provides a valid, practical, and effective learning resource for mathematics 

education students. 



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 9, No 1, October  2024, pp. 8-16  14 

 

Wicaksono et.al (Development of Trigonometry Course Module Based on....) 

 

REFERENCES 

Abayeva, N., Mustafina, L., Zhurov, V., Yerakhtina, I., & Mustafina, B. (2024). Leveraging 

mathematics to enhance critical thinking in technical universities. Asian Journal of University 

Education, 20(3), 566–581. https://doi.org/10.24191/ajue.v20i3.27861 

Altıntaş, E., & İlgün, Ş. (2017). Exploring the opinions about the concepts of formula and rule in 

mathematics. Educational Research and Reviews, 12(19), 956–966. 

https://doi.org/10.5897/err2017.3349 

Ampadu, E., & Danso, A. (2018). Constructivism in mathematics classrooms: Listening to ghanaian 

teachers’ and students’ views. Africa Education Review, 15(3), 49–71. 

https://doi.org/10.1080/18146627.2017.1340808 

Andamon, J. C., & Tan, D. A. (2018). Conceptual understanding, attitude and performance in 

mathematics of Grade 7 Students. International Journal of Scientific and Technology Research, 

7(8), 96–105. 

Andayani, S., & Pratama, Y. (2022). pengembangan modul matematika dasar berbasis problem based 

learning untuk meningkatkan kemampuan pemecahan masalah. AKSIOMA: Jurnal Matematika 

Dan Pendidikan Matematika, 11(1), 121–131. 

https://doi.org/https://doi.org/10.24127/ajpm.v11i1.4806 

Anisah, & Lastuti, S. (2018). Pengembangan bahan ajar berbasis HOTS untuk meningkatkan 

kemampuan pemecahan masalah matematis mahasiswa. Kreano, Jurnal Matematika Kreatif-

Inovatif, 9(2), 191–197. https://doi.org/http://dx.doi.org/10.15294/kreano.v9i2.16341 

As’ari, H. (2019). Pengembangan modul pembelajaran matematika berbasis masalah untuk 

meningkatkan kemampuan pemecahan masalah. Delta: Jurnal Ilmiah Pendidikan Matematika, 

7(1), 19–26. https://doi.org/10.31941/delta.v7i1.920 

Asyhar, R. (2012). Kreatif mengembangkan media pembelajaran. Referensi Jakarta. 

Bulu, V. R., & Nahak, R. L. (2020). Pengembangan buku ajar matematika dasar untuk meningkatkan 

kemampuan pemecahan masalah matematika. Jurnal Kependidikan: Jurnal Hasil Penelitian 

Dan Kajian Kepustakaan Di Bidang Pendidikan, Pengajaran Dan Pembelajaran, 6(1), 88–96. 

https://doi.org/10.33394/jk.v6i1.2331 

Căprioară, D. (2015). Problem solving - purpose and means of learning mathematics in school. 

Procedia - Social and Behavioral Sciences, 191, 1859–1864. 

https://doi.org/10.1016/j.sbspro.2015.04.332 

Cumhur, M. G., & Tezer, M. (2020). Evaluation of primary school mathematics curricula of Northern 

and Southern cyprus for NCTM principles and standards. Revista Romaneasca Pentru Educatie 

Multidimensionala, 12(3), 1–23. https://doi.org/10.18662/rrem/12.3/306 

Czajka, C. D., & McConnell, D. (2019). The adoption of student-centered teaching materials as a 

professional development experience for college faculty. International Journal of Science 

Education, 41(5), 693–711. https://doi.org/10.1080/09500693.2019.1578908 

Felmer, P., Pehkonen, E., & Kilpatrick, J. (2016). Posing and solving mathematical problems: 

Advances and new perspectives. In Springer Nature. 

Firmansyah, R., Putri, D. M., Wicaksono, M. G. S., Putri, S. F., Widianto, A. A., & Palil, M. R. 

(2021). Educational transformation: An evaluation of online learning due to COVID-19. 

International Journal of Emerging Technologies in Learning, 16(7), 61–76. 

https://doi.org/10.3991/ijet.v16i07.21201 

Getenet, S. (2024). Pre-service teachers and ChatGPT in multistrategy problem-solving: Implications 

for mathematics teaching in primary schools. International Electronic Journal of Mathematics 

Education, 19(1), 1–12. https://doi.org/10.29333/iejme/14141 

Guner, N. (2020). Difficulties encountered by high school students in mathematics. International 

Journal of Educational Methodology, 6(4), 703–713. https://doi.org/10.12973/ijem.6.4.703 

 



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 9, No 1, October  2024, pp. 8-16  15 

 

Wicaksono et.al (Development of Trigonometry Course Module Based on....) 

Gurat, M. G. (2018). Mathematical problem-solving strategies among student teachers. Journal on 

Efficiency and Responsibility in Education and Science, 11(3), 53–64. 

https://doi.org/10.7160/eriesj.2018.110302 

Gurnot Roman, A. (2016). Development and validation of statistics module for quality educational 

research. International Journal of Science and Research (IJSR) ISSN, 5(9), 104–108. 

https://doi.org/10.21275/ART20161488 

Hendratno, H., Yermiandhoko, Y., & Yasin, F. N. (2022). Development of interactive story book for 

ecoliteration learning to stimulate reading interest in early grade students elementary school. 

IJORER : International Journal of Recent Educational Research, 3(1), 11–31. 

https://doi.org/10.46245/ijorer.v3i1.179 

Hendriana, H., Putra, H. D., & Hidayat, W. (2019). How to design teaching materials to improve the 

ability of mathematical reflective thinking of senior high school students in Indonesia? Eurasia 

Journal of Mathematics, Science and Technology Education, 15(12). 

https://doi.org/10.29333/ejmste/112033 

Hudaibiah, Kudsiah, M., & Atiaturrahmania. (2024). Analisis kesulitan siswa dalam menyelesaikan 

soal cerita ditinjau dari minat belajar matematika kelas V SDN 1 Waringin Tahun Pelajaran 

2024 / 2025. BADA’A: Jurnal Ilmiah Pendidikan Dasar, 6(2), 670–678. 

https://doi.org/10.37216/badaa.v6i2.1952 

Kemp, J. E., Morrison, G. R., & Ross, S. M. (1994). Designing effective instruction. Macmillan 

College Publishing Company. 

Khalid, M., Saad, S., Abdul Hamid, S. R., Ridhuan Abdullah, M., Ibrahim, H., & Shahrill, M. (2020). 

Enhancing creativity and problem solving skills through creative problem solving in teaching 

mathematics. Creativity Studies, 13(2), 270–291. https://doi.org/10.3846/cs.2020.11027 

Kusuma, H. A., & Apriyanto, S. (2018). Strategy on developing english learning material for specific 

purposes. IJECA (International Journal of Education and Curriculum Application), 1(3), 39. 

https://doi.org/10.31764/ijeca.v1i3.2144 

Marlena, N., Patrikha, F. D., & Dwijayanti, R. (2022). Electronic modules in an Indonesian higher 

education: Conceptualisation, development and application. AL-ISHLAH: Jurnal Pendidikan, 

14(3), 3943–3954. https://doi.org/10.35445/alishlah.v14i3.1473 

Mutmainah, M., Rukayah, R., & Indriayu, M. (2019). Effectiveness of experiential learning-based 

teaching material in Mathematics. International Journal of Evaluation and Research in 

Education (IJERE), 8(1), 57–63. https://doi.org/10.11591/ijere.v8.i1.pp57-63 

Nabie, M. J., Akayuure, P., Ibrahim-Bariham, U. A., & Sofo, S. (2018). Trigonometric concepts: 

Pre-service teachers’ perceptions and knowledge. Journal on Mathematics Education, 9(2), 

169–182. https://doi.org/10.22342/jme.9.2.5261.169-182 

Novitasari, A. T., Pratikto, H., & Rahayu, W. P. (2024). Pengembangan modul bahan ajar berbasis 

website untuk meningkatkan hasil belajar pada materi mekanisme pasar. Research and 

Development Journal of Education, 10(1), 528. https://doi.org/10.30998/rdje.v10i1.23379 

Nurmeidina, R., Lazwardi, A., & Nugroho, A. G. (2021). Pengembangan modul trigonometri untuk 

mengembangkan kemampuan pemecahan masalah matematika. AKSIOMA: Jurnal Program 

Studi Pendidikan Matematika, 10(1), 15–27. 

https://doi.org/https://doi.org/10.24127/ajpm.v10i1.3375 

Oktaviana, D., & Susiaty, U. D. (2020). Pengembangan bahan ajar matematika diskrit dalam 

meningkatkan kemampuan pemecahan masalah matematis mahasiswa IKIP PGRI Pontianak. 

SAP (Susunan Artikel Pendidikan), 4(3), 186–191. https://doi.org/10.30998/sap.v4i3.6280 

Omer, F. C. (2015). Students perceptions and development of conceptual understanding regarding 

trigonometry and trigonometric function. Educational Research and Reviews, 10(3), 338–350. 

https://doi.org/10.5897/err2014.2017 

Piñeiro, J. L., Castro-Rodríguez, E., & Castro, E. (2022). What problem-solving knowledge is 

required in mathematical teaching? A curricular approach. Curriculum Perspectives, 42, 1–12. 

https://doi.org/https://doi.org/10.1007/s41297-021-00152-6 



Jurnal Mercumatika : Jurnal Penelitian Matematika dan Pendidikan Matematika ISSN: 2548-1819 

Vol. 9, No 1, October  2024, pp. 8-16  16 

 

Wicaksono et.al (Development of Trigonometry Course Module Based on....) 

 

Polya, G. (1985). How to Solve It. A New Aspect of Mathematical Method (2nd ed.). Princenton 

University Pres. 

Popova, Y., Abdualiyeva, M., Torebek, Y., Yelshibekov, N., & Omashova, G. (2022). Improving the 

effectiveness of senior graders’ education based on the development of mathematical intuition 

and logic: Kazakhstan’s experience. Frontiers in Education, 7(August), 1–13. 

https://doi.org/10.3389/feduc.2022.986093 

Prabowo, A., Suryadi, D., Dasari, D., Juandi, D., & Junaedi, I. (2022). Learning obstacles in the 

making of lesson plans by prospective mathematics teacher students. Education Research 

International, 2022, 1–15. https://doi.org/10.1155/2022/2896860 

Pulukadang, W. T., Uno, H. B., Panal, H., & Panjaitan, K. (2020). Integrated learning module 

development on department of PGSD students, Gorontalo State University, Indonesia. 

International Journal of Advanced Engineering, Management and Science, 6(7), 347–355. 

https://doi.org/10.22161/ijaems.67.7 

Rufii, R. (2015). Developing module on constructivist learning strategies to promote students’ 

independence and performance. International Journal of Education, 7(1), 18–28. 

https://doi.org/10.5296/ije.v7i1.6675 

Säfström, A. I., Lithner, J., Palm, T., Palmberg, B., Sidenvall, J., Andersson, C., Boström, E., & 

Granberg, C. (2024). Developing a diagnostic framework for primary and secondary students’ 

reasoning difficulties during mathematical problem solving. Educational Studies in 

Mathematics, 115(2), 125–149. https://doi.org/10.1007/s10649-023-10278-1 

Setiyani, Putri, D. P., Ferdianto, F., & Fauji, S. H. (2020). Designing a digital teaching module based 

on mathematical communication in relation and function. Journal on Mathematics Education, 

11(2), 223–236. https://doi.org/10.22342/jme.11.2.7320.223-236 

Sugiyono. (2013). Metode penelitian kuantitatif kualitatif dan R&D. Alfabeta. 

Tambunan, H. (2019). The effectiveness of the problem solving strategy and the scientific approach 

to students’ mathematical capabilities in high order thinking skills. International Electronic 

Journal of Mathematics Education, 14(2), 293–302. https://doi.org/10.29333/iejme/5715 

Tasgin, A., & Dilek, C. (2023). The mediating role of critical thinking dispositions between 

secondary school student’s self-efficacy and problem-solving skills. Thinking Skills and 

Creativity, 50(August), 101400. https://doi.org/10.1016/j.tsc.2023.101400 

Wong, T. T. Y., & Yip, E. S. K. (2023). What is the unknown? The ability to identify the semantic 

role of the unknown from word problems longitudinally predicts mathematical problem solving 

performance. Contemporary Educational Psychology, 73(April), 102183. 

https://doi.org/10.1016/j.cedpsych.2023.102183 

Xueting, H., & Ismail, N. (2024). The effects of STEM-PBL mathematics module on secondary 

vocational students’ mathematical problem-solving skills. Global Business & Management 

Research, 16(2), 1042–1056.  

Yuliandari, R. N., & Anggraini, D. M. (2021). Teaching for understanding mathematics in primary 

school. Proceedings of the International Conference on Engineering, Technology and Social 

Science (ICONETOS 2020), 529(Iconetos 2020), 40–46. 

https://doi.org/10.2991/assehr.k.210421.007 

 


