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 This study aims to describe the development of Student Worksheet 

materials teaching the Project Based Learning approach at MTs An-

Nashuha Kalimukti Pabedilan-Cirebon Regency in mathematics 

learning on opportunity material. Mathematics learning is done by 

applying the project-based learning approach with a sample class of 

35 students. The method used is the cluster random sampling 

technique, which takes clusters or groups, not based on population 

members taken one by one or individually. The use of data is a test 

instrument in the form of a pretest and posttest to measure the value 

of student results of learning outcomes and a questionnaire to 

determine student responses to the use of worksheets with the Project 

Based Learning approach. The pretest and posttest tests show that 

students have increased, Normal and homogeneous distribution. 

Furthermore, to determine the effectiveness of teaching materials, 

researchers used the Paired Sample t-Test. The Paired Sample t-Test 

calculation results showed a significance value of 0,000. Thus the 

significance value is smaller than 0.05, and 10.280 is more incredible 

than t table 2.04. Based on the results of the calculation of tcount> t-

table, Ho is rejected. Because there are, there are differences in the 

average initial and final scores on the subject matter of opportunities 

and the use of Student Worksheet teaching materials as the 

development of materials teaching products are considered quite 

effective. 
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1. INTRODUCTION 

Various methods are used to obtain a quality education, from providing information 

and explaining material to practicing in the field. Human Resources is the most important 

thing to provide solutions for improvement, namely education. Some prominent elements 

in the learning process are teaching materials, learning media, teaching methods, and 

learning strategies [1]–[5]. In the teaching and learning process in the classroom, the role 

https://creativecommons.org/licenses/by-sa/4.0/
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of a teacher is significant because the teacher has a role as an educator, meaning that the 

teacher assists students in achieving understanding in the discussions taught to students, 

especially in mathematics subject matter [6]. 

One of the competencies that educators need to have is developing innovative 

learning media [7]–[10]. The development of teaching materials needs to be carried out by 

educators for the process of learning activities to be more effective and precise and follow 

the targets of the competencies to be achieved. Nevertheless, there are still many teachers 

whose learning process is still conventional. As a result, teachers are more dominant with 

less active students because learning is less varied. 

They know that the teaching materials consist of printed and non-printed teaching 

materials. In learning activities, teaching materials are helpful for teachers and students 

[11], [12]. Mathematics is one of the subjects that occupy an essential role in the world of 

education, from kindergarten to university. Few students think mathematics is a complex 

subject requiring extra attention [13]–[17]. Students often experience boredom in learning, 

so their motivation decreases, which can also affect their learning outcomes. 

Opportunity material in mathematics requires special skills, conceptual 

understanding, and application. Most of the students have difficulty learning this material. 

However, this is often overlooked by students. They assume that what they have learned 

before will have nothing to do with the following material. So they have difficulty in further 

learning activities. Teaching materials are materials or subject matter that are systematically 

arranged, both written and unwritten, and used by teachers in classroom learning to create an 

atmosphere or learning environment that allows students to be interested in learning to 

achieve predetermined competency standards [18]. 

Context or everyday language in learning opportunities cannot be separated from the 

sources or teaching materials used by the teacher in learning. Many appropriate learning 

resources can reduce students' misconceptions about opportunity material. One of the 

learning resources that can be used is the Student Worksheet. Teaching materials require a 

learning model to improve students' understanding and skills. That shows that the teaching 

materials prepared must be following learning models that can improve student learning 

outcomes in working on project assignments on these teaching materials. Besides that, they 

can also develop thinking skills and problem-solving skills so that students become more 

independent and creative. That means that students are more daring to express their opinions, 

appear independently in front and dare to participate with creativity in groups that have been 

formed in class. 

The Ministry of Education and Culture [19] defines project-based learning as a 

learning model that uses problems to collect and integrate new knowledge based on 

experience in actual activities. Students' independence in learning to complete the tasks they 

face is the goal of Project Based Learning. However, independence in learning needs to be 

trained by teachers to students get used to learning when using Project Based Learning [20]–

[25]. Elementary and junior high school students still need to be guided in completing 

project assignments, even high school students. Teacher guidance is needed to direct students 

so the learning process can run according to the learning flow. 
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Previous research related to the discussion in the current study, which Barlenti [26] 

wrote under the title "Development of Project-Based Learning-Based Worksheets to Improve 

Concept Understanding," aims to develop Project Based Learning-based worksheets to 

improve conceptual understanding. The research design used was one group pretest and 

posttest. The research was carried out using the Research And Development (R & D) method 

and the analysis, design, development, implementation, and evaluation (ADDIE) model. The 

sample of 24 students of class IX IPA 1 was selected by purposive sampling. The data 

collection instruments used were expert assessment sheets, questionnaires, students, and 

tests. The results of data analysis showed that the LKS based on Project Based Learning had 

met the suitable criteria. The assessment of the feasibility of the Project Based Learning-

based LKS by the experts got an average score of 4.80 in the excellent category, the results 

of the student learning test showed an average N-Gain of 55.7 in the medium category, and 

student responses of 88.96% with good category. It shows that the Project Based Learning-

based worksheets that have been developed are feasible to be applied to high school students. 

Based on the previous research, the researcher discussed the "Development of 

Student Worksheet Teaching Materials on the Project Based Learning Approach. This 

research is in one of the private schools in Cirebon Regency. Based on preliminary research 

results, students at the school are less able to master mathematical concepts, especially in 

matters of opportunity. Students also still find it very difficult to work on the questions on 

this opportunity material. It is because they are less able to understand the concept of 

mastery of the previous material and are less able to solve mathematical problems, in this 

case, the material of opportunity. 

 

2. METHOD 

The research used in this research is research and development. Sugiyono [27] 

explains that research and development methods, or in English research and development, 

research methods are used to produce specific products and test the effectiveness of these 

products. Research design is all the processes needed in planning and carrying out 

research. Therefore, the research entitled: "Development of Student Worksheet Teaching 

Materials on the Project Based Learning Approach at MTs An-Nashuha Kalimukti, 

Pabedilan District, Cirebon Regency. 

The first stage is to determine the research objectives and the formulation of the 

problem in the research. Before doing research, we must know what problems we want to 

find answers to through our research. Usually, individuals or organizations conduct 

research to influence or persuade an audience, create innovations, and understand or 

predict human behavior or phenomena. The second stage is to determine the research 

approach. At this stage, the activities include searching for the underlying theory and 

formulating problems and hypotheses. The approach taken in research can be different 

depending on the research problem. In general, there are four research approaches, namely 

the quantitative approach, qualitative approach, pragmatic approach, and advocacy 

approach. 

The third stage is to formulate the research design. The research design formulation 

stage is still in the planning process. In this stage, we choose the research classification to 
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be used, make hypotheses (for quantitative research), determine data collection methods, 

design data collection tools and measurement scales, select and determine the number of 

respondents, and plan data analysis methods. The fourth stage is data collection. Data 

collection includes selecting work areas, conducting field staff training, supervision, data 

validation, and evaluation. 

The fifth stage is to Prepare and analyze data. The data that has been collected is 

then checked or edited. Then the code is given to represent each response to the question. 

After that, a transcript is made and stored in storage media or inputted directly into the 

computer. The data that has been inputted is then processed using the software so that it 

can be analyzed. The sixth stage is to prepare a research report. For the results of research 

findings to be helpful in decision-making and can be understood by others, the research 

results must have a report.  

Sampling in this study was obtained using the "cluster random sampling" 

technique, namely the sampling technique by taking clusters or groups, not based on 

population members taken one by one or individually. The sample in this study was class 

VIII B with 35 students with the following details: 

 

Table 1. Distribution of research samples 

Gender Total Students 

Man 17 
Woman 18 

Total 35 

 

Data collection techniques are used in collecting data, while data collection 

techniques are used in research tests and questionnaires. The test was made to obtain data 

regarding learning outcomes by using the development of student worksheet teaching 

materials with a Project Based Learning approach based on pretest and posttest scores. At 

the same time, the Questionnaire is used to measure students' abilities and see student 

responses to the development of student worksheet teaching materials with a Project Based 

Learning approach. 

 

3. RESULTS AND DISCUSSION 

3.1.  Results 

1. Student responses to Student Worksheets with a Project-Based Learning approach 

Student response questionnaires were also given to students after learning, which 

aimed to determine student responses using Student Worksheets with a Project Based 

Learning approach. The results of the recapitulation of student responses can be seen in 

table 2 below. From the data presented in table 2 below, it can be seen that students' 

responses to the worksheets made can be said to be good and accepted by students. 

Based on the response, the average obtained regarding student worksheets is 69.50, or 

in the strong category. The result shows that the worksheets that are created and used in 

learning can have a positive impact on students. 
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Table 2. Recapitulation of Student Worksheet Assessment Results with a Project-Based 

Learning approach 
No Assessment Aspect Percentage (%) Interpretation 

1 Appearance 78,75 moderate 

2 Material presentation 58,75 Strong 

3 Benefit 71,00 Strong 

 Average 69,50 Strong 

 

2. Data recapitulation of student test results 

The t-test used in this study aims to determine whether there is a difference in the 

experimental class's initial and final scores. Researchers used the SPSS version 20.0 

program with the results in the following table: 

Table 3. Paired Sample t - Test 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
Initial score 49,50 30 12,989 2,371 

Final score 73,83 30 9,688 1,769 

 

Table 3 above shows that the initial average value is 49.50, while the final score is 

73.83. Thus there is an increase from the initial score to the end. The results in table 3 

above show that student worksheets on the Project Based Learning approach can 

improve learning outcomes, namely providing significant motivation for students and 

increasing. 

3.2.  Discussion 

1. The validity of the student worksheet teaching materials on the Project Based Learning 

approach in learning 

Teaching materials are a set of materials that are systematically arranged, both written 

and unwritten, to create an environment or atmosphere that allows students to learn. 

Teaching materials are used in the mathematics learning process on Student 

Worksheets on the Project Based Learning approach in class VIII MTs An-Nahuha 

Kalimukti. The researcher only limits the six steps of the development procedure, 

namely 1) Determining the research objectives and formulating the problem in the 

research. Before we do research, we must know what problems we want to find 

answers to through our research. 2) Determining the research approach At this stage, 

the activities include searching for the underlying theory and formulating problems and 

hypotheses. Formulate research designs. 3) The research design formulation stage is 

still in the planning process. In this stage, we choose the research classification to be 

used, make hypotheses (for quantitative research), determine data collection methods, 

design data collection tools and measurement scales, select and determine the number 

of respondents, and plan data analysis methods. 4) Data collection: The process 

includes selecting work areas, conducting field staff training, supervision, data 

validation, and evaluation. 5) Prepare and analyze data; the data that has been collected 

is then checked or edited. 6) Prepare research reports so that research findings can be 
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helpful in decision-making and be understood by others; the research results must have 

a report. 

After the Student Worksheet teaching materials on the Project Based Learning 

approach were compiled and made, the Student Worksheet was validated by three 

experts. The three validators provide an assessment by filling out the validation sheet 

for the Student Worksheet teaching materials the author has provided. In addition to 

providing an assessment of the Student Worksheet teaching materials on the Project 

Based Learning approach, the validator also provides several inputs so that researchers 

can correct the shortcomings of the Student Worksheet and make the Student 

Worksheet perfect. It can be explained that in the feasibility aspect of the contents of 

the Student Worksheet with the Project Based Learning approach, it is included in the 

Very Eligible category with a total score of 89% in the presentation feasibility aspect, 

obtaining a score of 89%, including in the Very Eligible category, in the language 

assessment aspect, obtaining a score of 62%, including in the Eligible category. 

Moreover, in the assessment aspect of Project Based Learning, a score of 83% was 

included in the Very Eligible category. 

2. Student responses in the use of Student Worksheet teaching materials in the Project 

Based Learning approach 

Researchers conducted questionnaires to find student responses to Student Worksheets 

on the Project Based Learning approach, obtaining N as the number of respondents. In 

general, students like the benefits of the Student Worksheet in this Project Based 

Learning approach because using the Student Worksheet, it is easier for students to 

work on the questions given by the teacher. 

That can be seen from the percentage of student response indicators obtained from 

student assessments of 18 statement items, namely the Ease of learning indicator has an 

average score percentage of 78%, Interest Indicators using teaching materials Student 

Worksheets have an average score percentage of 77 %, Increased motivation has an 

average score percentage of 59%. Thus, it can be concluded that the development of 

Student Worksheet teaching materials on the Project Based Learning approach received 

a good response from students; in this project learning, students have Ease of learning, 

interest in using Student Worksheet teaching materials, and increased motivation. 

Project learning encourages students to actively participate in the learning process, 

including being active in project activities and group discussions to complete projects; 

students carry out the project by completing several instructions by seeking their 

knowledge. 

3. Improving learning outcomes by using student worksheet teaching materials in the 

Project Based Learning approach 

Based on the results of the SPSS output using the Kolmogorov-Smirnov test in the 

table, it can be seen that the significance column is 0.200; because the significance is 

0.200 > 0.05, it can be concluded that the data is normally distributed. Based on the 

results of the SPSS output, it can be seen that the value for the significance is 0.234; 

because the significance value is 0.234 > 0.05, it can be concluded that the data value is 

homogeneously distributed. The researchers conducted a hypothesis prerequisite test to 
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determine whether the data were normally distributed and homogeneous. The results 

obtained, namely, the data, are normally distributed and homogeneous. To find out how 

effective the development of student worksheet teaching materials with the Project 

Based Learning approach is, calculations are carried out using the paired sample t-test. 

Based on the paired sample t-test above, the significance value is 0.000. thus the 

significant value is less than 0.05, and tcount 10.280 is more incredible than ttable 

2.04. The value of ttable is obtained from the excel program by =tinv (0.05;30), then 

enter. Thus tcount > ttable Ho is rejected. That means that there is a difference in the 

average initial score and final score. That shows that student worksheets on the Project 

Based Learning approach can improve learning outcomes, namely providing significant 

motivation for students and increasing. The suitability obtained both theoretically and 

through research data, the researchers concluded that one way to improve learning 

outcomes is by using effective and efficient teaching materials, which adequate 

facilities and suggestions also support to create a pleasant learning atmosphere. 

4. CONCLUSION  

Based on the results of research, processing, and data analysis that has been carried 

out, researchers can conclude several things related to the development of teaching 

materials for Student Worksheets on the Project Based Learning Approach that has been 

carried out at MTs An-Nashuha Kalimukti, Pabedilan District, Cirebon Regency. Teaching 

Student Worksheets on the Project Based Learning approach, this development researcher 

produces a product in the form of Student Worksheets on the Project Based Learning 

approach. Based on the validity of 3 media experts with an average percentage of 80.75%, 

the product quality is included in the category of feasible to use in the learning process. 

In addition, the results of data processing and the questionnaire analysis of student 

responses to the Student Worksheet teaching materials on the Project Based Learning 

approach showed very good criteria with an average percentage of 69.50% obtained from 

the percentage of each questionnaire indicator with each indicator. Namely, the display 

indicator has an average percentage of 78.75%, the material presentation indicator has an 

average percentage of 58.75%, and the benefit indicator has an average percentage of 71%. 

In addition, the improvement of learning outcomes in class VIII students of MTs An-

Nashuha Kalimukti, Pabedilan District, Cirebon Regency, based on the results of the 

pretest and posttest tests, showed that students experienced an increase. 

 

REFERENCES 

[1] L. Verschaffel, “Word problems in mathematics education: a survey,” ZDM - Math. Educ., vol. 52, 

no. 1, pp. 1–16, 2020, doi: 10.1007/s11858-020-01130-4. 

[2] A. Christopoulos, “A learning analytics theoretical framework for stem education virtual reality 

applications,” Educ. Sci., vol. 10, no. 11, pp. 1–15, 2020, doi: 10.3390/educsci10110317. 

[3] T. H. Kramarenko, “Application of GeoGebra in Stereometry teaching,” CEUR Workshop 

Proceedings, vol. 2643. pp. 705–718, 2020, [Online]. Available: 

https://api.elsevier.com/content/abstract/scopus_id/85089596949. 

[4] J. VanTassel-Baska, Content-based curriculum for high-ability learners. 2021. 

[5] N. Calder, “Mathematics education students’ experiences during lockdown: Managing collaboration 

in elearning,” Educ. Sci., vol. 11, no. 4, 2021, doi: 10.3390/educsci11040191. 

[6] M. Muslich and F. Yustianti, KTSP Pembelajaran Berbasis Kompetensi dan Kontekstual. Panduan 

bagi Guru, Kepala Sekolah dan Pengawas Sekolah. Jakarta: Bumi Aksara, 2007. 



               ISSN 2963-7147 

 

138 

[7] K. Prasad, “New media, e-learning and content development: Innovative approaches to online 

education,” Education in Europe: Perspectives, Opportunities and Challenges. pp. 1–18, 2021, 

[Online]. Available: https://api.elsevier.com/content/abstract/scopus_id/85110346844. 

[8] A. Khamseh, “Designing a model developed to assess the capabilities of technological innovation in 

Iranian construction of power plant equipment industries,” J. Eng. Des. Technol., vol. 18, no. 5, pp. 

1241–1249, 2020, doi: 10.1108/JEDT-10-2019-0276. 

[9] B. Lungu, “Exploring the effects on student learning and engagement of COVID-19: An innovative 

and interdisciplinary approach,” J. Microbiol. Biol. Educ., vol. 22, no. 2, 2021, doi: 

10.1128/JMBE.V22I1.2429. 

[10] J. Owolabi, “Implementation of innovative educational technologies in teaching of anatomy and 

basic medical sciences during the covid-19 pandemic in a developing country: The covid-19 silver 

lining?,” Adv. Med. Educ. Pract., vol. 12, pp. 619–625, 2021, doi: 10.2147/AMEP.S295239. 

[11] Dariah, A. Muchyidin, and T. S. Nasehudin, “The Effect of Application of Creative Problem Solving 

Learning Methods on Students ’ Mathematics Learning Outcomes,” J. Math. Instr. Soc. Res. Opin., 

vol. 1, no. 2, pp. 42–50, 2022. 

[12] H. O. Putri and A. Muchyidin, “The Comparison of Students Mathematics Learning Outcomes 

Between Using Performance Assessment and Self-assessment,” J. Math. Instr. Soc. Res. Opin., vol. 

1, no. 2, pp. 11–19, 2022. 

[13] J. D. Schweig, “Day by Day: Investigating Variation in Elementary Mathematics Instruction That 

Supports the Common Core,” Educ. Res., vol. 49, no. 3, pp. 176–187, 2020, doi: 

10.3102/0013189X20909812. 

[14] D. Quinn, “Blended learning in first year engineering mathematics,” ZDM - Math. Educ., vol. 52, no. 

5, pp. 927–941, 2020, doi: 10.1007/s11858-020-01160-y. 

[15] T. Sato, “Japanese elementary teachers’ professional development experiences in physical education 

lesson studies,” Phys. Educ. Sport Pedagog., vol. 25, no. 2, pp. 137–153, 2020, doi: 

10.1080/17408989.2019.1692808. 

[16] J. Gao, “Sources of Mathematics Self-Efficacy in Chinese Students: a Mixed-Method Study with Q-

Sorting Procedure,” Int. J. Sci. Math. Educ., vol. 18, no. 4, pp. 713–732, 2020, doi: 10.1007/s10763-

019-09984-1. 

[17] B. Munzar, “Elementary students’ cognitive and affective responses to impasses during mathematics 

problem solving.,” J. Educ. Psychol., vol. 113, no. 1, pp. 104–124, 2021, doi: 10.1037/edu0000460. 

[18] H. Raharjo and I. I’anah, “Pengembangan Bahan Ajar Berbasis Komputer dalam Pembelajaran 

Matematika Pada Pokok Bahasan Kubus dan Balok,” Eduma  Math. Educ. Learn. Teach., vol. 3, no. 

2, 2014, doi: 10.24235/eduma.v3i2.59. 

[19] Kemendikbud, “Permendikbud Nomor 103 Tahun 2014 Tentang Pembelajaran Pada Pendidikan 

Dasar dan Pendidikan Menengah,” Pedoman Eval. Kurikulum, 2014, [Online]. Available: 

http://pgsd.uad.ac.id/wp-content/uploads/lampiran-permendikbud-no-104-tahun-2014.pdf. 

[20] S. Y. Chen, “Effect of project-based learning on development of students’ creative thinking,” Int. J. 

Electr. Eng. Educ., vol. 59, no. 3, pp. 232–250, 2022, doi: 10.1177/0020720919846808. 

[21] T. Donoghue, “Teaching Creative and Practical Data Science at Scale,” J. Stat. Data Sci. Educ., vol. 

29, 2021, doi: 10.1080/10691898.2020.1860725. 

[22] Y. V Shuhailo, “Project-based learning for undergraduate engineering students minoring in textile 

technology and design,” Journal of Physics: Conference Series, vol. 1840, no. 1. 2021, doi: 

10.1088/1742-6596/1840/1/012042. 

[23] T. Srimadhaven, “Learning analytics: Virtual reality for programming course in higher education,” 

Procedia Computer Science, vol. 172. pp. 433–437, 2020, doi: 10.1016/j.procs.2020.05.095. 

[24] Q. Li, “A hybrid learning pedagogy for surmounting the challenges of the COVID-19 pandemic in 

the performing arts education,” Educ. Inf. Technol., vol. 26, no. 6, pp. 7635–7655, 2021, doi: 

10.1007/s10639-021-10612-1. 

[25] T. T. Wu, “Applying project-based learning and SCAMPER teaching strategies in engineering 

education to explore the influence of creativity on cognition, personal motivation, and personality 

traits,” Think. Ski. Creat., vol. 35, 2020, doi: 10.1016/j.tsc.2020.100631. 

[26] I. Barlenti, M. Hasan, and D. Mahidin, “Pengembangan Lks Berbasis Project Based Learning Untuk 

Meningkatkan Pemahaman Konsep,” J. Pendidik. Sains Indones., vol. 05, no. 01, pp. 81–86, 2017, 

[Online]. Available: http://jurnal.unsyiah.ac.id/jpsi. 

[27] Sugiyono, Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Bandung: Alfabeta, 2017. 
 


