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Abstract 
 

Text-based learning resources are critical for helping pupils learn mathematics. However, limited studies have been 

conducted on designing mathematics modules as text-based learning materials for Vocational High School (VHS) 

students. Hence, developing an integrated Realistic Mathematics Education (RME) and Project-based Inquiry (PIL) 

module could be an innovative solution. This study analyzes the validity assessment as a part of the developmental 

stage of developing the module. The validation process was conducted by a team of five experts in mathematics 

education, who used a questionnaire to assess the face and content validity. The questionnaire evaluated four key 

aspects of face validity: language, text, graphics, and presentation. In terms of content validity, it considered five 

crucial elements: suitability to the target population, implementation of each module activity based on the principles 

of RME and the phases of PIL, compatibility with the allocated time, ability to enhance student performance in terms 

of creativity and achievement, and potential to influence attitudes towards excellence, particularly in terms of student 

motivation. The data analysis was conducted using descriptive statistics and percentages. Based on the data analysis, 

the average score percentage for all face and content validity aspects is 91.6% and 89.8%, respectively. It is in a good 

category because those range from 84% to 98%. Therefore, all module aspects have high content validity and exceed 

70%. 
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INTRODUCTION 
  

In mathematics learning, modules are essential in providing a structured learning pace that caters to 

individual student needs. Mohd Nazri et al. [1] points out that modules set clear learning objectives, offer 

guidance for group or individual activities, provide feedback, and enable assessment of students’ 

understanding. This ensures that all students, regardless of their learning speed or needs, have access to the 

same high-quality content and can achieve equitable learning outcomes. 

Mathematics learning modules could integrate one or more learning methods, for instance, 

integrating the Realistic Mathematics Education (RME) approach and the Project-based Inquiry Learning 

(PIL) model [2]. The RME approach is a specific approach to mathematics learning developed in the 

Netherlands [3]. It focuses on using realistic contexts to make mathematics more meaningful and relatable 

to students. Moreover, the PIL model encourages students to participate in mathematics learning through 
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project-based activities that engage them in both inquiry and creative thinking for a deeper understanding 

of mathematics concepts [4]. Integrating the approach and the model could create comprehensive learning, 

which is expected to enhance students’ mathematics achievement and improve motivation and creativity. 

Combining the RME approach and the PIL model offers an innovative method that addresses the 

limitations of standalone teaching methods. The RME approach, which emphasizes grounding mathematical 

concepts in realistic contexts, is particularly relevant in vocational high school mathematics education as it 

improves students’ ability to apply mathematics practically [3]. The PIL model, on the other hand, 

challenges students’ critical thinking and problem-solving skills through collaborative and inquiry-driven 

projects [4]. Integrating those two creates a synergistic impact. It provides vocational high school students 

with contextualized learning experiences that connect theoretical knowledge and practical application, 

which could improve students’ problem-solving ability and deepen students’ understanding of mathematical 

concepts [5]. Addressing cognitive and practical aspects of learning, the integrated RME and PIL offer 

innovative solutions to the challenges faced in vocational high school mathematics education. 

Vocational high school students have lower mathematics achievement than senior high school 

students. They often experience difficulties in learning mathematics topics, one of which is linear 

programming, as it is learned directly from the abstract form and disconnects from mathematics concepts 

and real-world applications related to students’ vocational fields [6]. Moreover, there are still limited 

contextualized learning experiences, which may cause students to complicate in applying the linear 

programming concept effectively in practical scenarios [7]. Addressing those challenges by integrated 

teaching approaches and models that connect mathematics to real-life problems can enhance vocational 

students’ understanding and engagement [8]. Thus, the integration of RME and PIL is expected to improve 

students’ mathematics achievement, motivation, and creativity. 

The integration of RME and PIL has potential, but the current focus on assessing the validity of 

mathematics learning modules by integrating these two methods is limited. Most studies have concentrated 

on the validity of mathematics learning modules based on RME alone. For example, Sumandyana and 

Mahendra [9] delve into the validation of e-modules based on RME on linear programming topics. 

Similarly, Salsabila et al. [10] explore the validity of e-modules for teaching fractions based on realistic 

mathematics education. In the realm of PIL, there have been studies about the validity of modules that 

integrate PIL and STEM [4], [11].  

Several studies have highlighted the significant effect of RME on students’ skills, underscoring the 

potential of this approach. Haji, Yumiati, and Zamzaili [12] have shown how RME when combined with 

outdoor activities, can enhance students’ productive disposition. RME, when supported by Geometer’s 

Sketchpad, has also proven to be effective in improving students’ critical and creative thinking [13]. The 

effect of RME on primary students’ activeness and critical thinking is another area of potential that could 

inspire educators and researchers [14], [15]. The gap in the literature underscores the need for systematic 

evaluation of the validity of the integrated RME and PIL learning modules. This research has the potential 

to significantly impact the future of mathematics education, inspiring us to continue our work in this area. 

This study assesses the validity of an integrated RME and PIL mathematics learning module. The 

validity evaluation focuses on face validity and content validity. Face validity is assessed based on the 

module's language, text, graphics, and presentation, with a specific focus on clarity, coherence, and 

appropriateness, which are crucial aspects in determining the module's effectiveness. Content validity 

evaluates the module's relevance to mathematics content and skills. 

Considering the research gap, this study contributes to enriching the literature on innovative 

learning methods. Moreover, these findings offer practical implications for mathematics teachers in 

orchestrating learning activities based on realistic projects. Lastly, this study scaffolds future research on 

the development and validation of a mathematics learning module that integrates more than one learning 

method. 
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MATERIALS AND METHODS 
 

Research Methodology 

 

This paper is a part of a developmental study that applies design and developmental research (DDR), 

particularly in the design and development phase. The validation was conducted using a descriptive study 

approach involving five experts in mathematics education and mathematics learning module development. 

Three experts are the minimum number of panel evaluations [16]. However, this study involves five experts 

to ensure the comprehensive and credibility of the module evaluation. The experts consist of two certified 

vocational high school mathematics teachers, two certified mathematics lecturers who taught teaching 

school mathematics, and one practitioner of module development for the Indonesian national curriculum. 

 The data was collected using a questionnaire for face validity and content validity assessment using 

a 10-scale. The 10-scale questionnaire was chosen to increase the sensitivity and specificity of the responses. 

The questionnaire for face validity assessment consists of language, text, graphics, and presentation aspects. 

Whereas the content validity assessment ensures the module meets the criteria of meeting the target 

population, can be implemented perfectly, is compatible with the time allocated, and has the potential to 

significantly improve student performance in terms of mathematical creativity and achievement and change 

attitudes towards excellence in terms of student’s learning motivation. 

The face and content validity scores were analyzed using the Percentage Calculation Method 

(PCM). Based on Sidek and Jamaludin [17], the validity percentage is indicated as high for 70% and above. 

The experts also provided feedback and suggestions for the improvement of the module developed. This 

allows for multiple revisions based on feedback until the module meets the desired quality and 

implementation standards. 

 

The Integrated RME and PIL Learning Module 

 

The module follows the structure of learning modules as recommended by the Indonesian Ministry of 

Education and Culture. Moreover, the learning activities is following the principles of Realistic 

Mathematics Education and the phases of Project-based Inquiry Learning [2]. Figure 1 shows the integration 

of Project-based Inquiry Learning and Realistic Mathematics Education.  

The principles of RME, which are activity, reality, level, interactivity, intertwinement, and guidance 

[18], emphasize the practical application of mathematics. The activity involves students’ activeness in 

learning mathematics, reality uses significant realistic problems to develop students’ knowledge, level uses 

models to bridge the gap between real-life and abstract mathematics, intertwinement connects various topics 

in and outside mathematics, interactivity focuses on social activities, and guidance prepares learning 

trajectories to support students’ learning. 

In addition, the PIL organized all educational activities by planning projects into four progressive 

stages: inquiry, exploration, experimentation, and reflection [4]. Inquiry entails asking students questions 

and helping them choose what to research; exploration entails using a variety of search techniques to find 

information and choosing appropriate materials for the projects; experimentation entails making and 

presenting the products; and reflection entails assessing the learning activities and talking to students about 

their interests, awareness, appreciation, and plans.  

As depicted in Figure 1, the integration of RME principles into each PIL phase is paramount, 

underscoring the methods’ significance and impact. The inquiry phase, for instance, incorporates the 

activity, reality, interactivity, intertwinement, and guidance principles, each playing a crucial role. 

Similarly, the exploration phase integrates the level and guidance principles, further highlighting the 

importance of the methods. The experimentation phase, too, incorporates the activity, interactivity, 

intertwinement, and guidance principles, emphasizing the method’s impact. In the exploration phase, the 

principles of activity, interactivity, and guidance are integrated, reinforcing the importance of the method. 
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Figure 1: Framework of The Integrated Realistic Mathematics Education and Project-Based 

Inquiry Learning Module 

 

The module developed is on linear programming for vocational high school mathematics learning. 

There are three projects that students must do: (1) restaurant menu, (2) simple machine production, and (3) 

laptop selling. The first project is about linear equation systems with two variables, and the second and the 

third projects are about minimization and maximization in optimization in linear programming, 

respectively. Table 1 describe an example of activities in the second project “simple machine production”. 

The project is closely related to vocational high school fields, particularly with the technical major. 
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Table 1 An Example of Activities in The Module 

 

The Project and The Learning Phases  Translation 

 

Completion of Realistic Project 

Create a simple machine production plan according to your 
group’s creativity. Make the plan as creative as possible, with 
the following steps: 

1. Search for information in online stores related to the types 
of simple machines. 

2. Determine the type of machine to be produced with two 
different capacities. 

3. Search for information related to the two main 
components of the machine. 

4. Determine the number of materials and supplies for the 
two main components of the machine. 

5. Plan the amount of production by applying a two-variable 
linear inequality system. 

 

Let’s Ask! 

 

 

Let’s Explore! 

Project Completion Plan 

Simple Machine Name: 

 

Group Member Task Division: 

1. Member 1: 

 

 

Time to Try! 

a. Determine the point of intersection of the lines of 
the two-variable linear inequality system. 

 

 

Let’s Think! 

 

a. Does this solution meet all constraint functions? 

b. What does this solution mean? 
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Table 1 shows an example of the project of simple machine production. Students must solve the 

project by completing the stages of PIL, namely inquiry (Ayo Bertanya), exploration (Ayo Menjelajah), 

experimentation (Saatnya Mencoba), and reflection (Yuk Renungkan). The principles of RME are integrated 

in the learning activities of each stage as described in Figure 1. 

 

 

RESULTS AND DISCUSSION 

 

The module draft that has been developed is evaluated for validity. The module validity consists of face 

validity and content validity based on the percentage of agreement among five experts using a questionnaire 

for module validity. 

 

Assessment of the Face Validity 

 

Assessment of the module’s face validity ensures that the presentation, format, and language are appropriate 

and understandable for students at their level of thinking. The assessment is based on experts’ agreement 

on language, text, graphics, and presentation. 

 

1. Language 

 

The expert assessment in terms of language includes language, spelling, punctuation, grammar, sentences, 

and terms. This assessment aims to ensure that the terms and language used are suitable for the target group. 

There are seven items for the language assessment aspect. Table 2 shows that the average percentage of 

experts’ agreement on the language aspect is 93.1%. Regarding each item, the average of experts’ agreement 

is more significant than 70%, with at least 86% for the language appropriateness on students’ level of 

development and at most 100% for the use of punctuation marks. However, there are still comments, 

corrections, and suggestions regarding the sentences and language to be more understandable for students. 

 
Table 2 Experts’ Agreement in The Language Aspect 

 

No. Item 

Score from the Experts Score of each item 

P1 P2 P3 P4 P5 
Sum of 

the score 

Percentage 

(%) 

1 The use of language is 

appropriate to the students’ 

level of development. 

9 8 8 9 9 43 86 

2 The writing of all words 

according to the general 

guidance for Indonesian 

spelling. 

10 10 9 10 10 49 98 

3 The use of punctuation marks 

follows the general guidance 

for Indonesian spelling. 

10 10 10 10 10 50 100 

4 Apply the Indonesian grammar 

correctly. 

10 9 9 10 10 48 96 

5 Use sentences that are easy to 

understand. 

9 8 8 9 10 44 88 

6 Use terms correctly. 9 9 8 10 10 46 92 

7 Use terms consistently. 9 9 8 10 10 46 92 

 Sum of the score 66 63 60 68 69 326  

 Percentage (%) 94.3 90 85.7 97.1 98.6   

 The average of percentage (%) 93.1 
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2. Texts 

 

The experts’ assessment from the perspective of the text includes the assessment from the aspects of texts 

and writings’ size. This assessment ensures that the text and writing size are straightforward to read. There 

are five items for the aspect of text assessment. Table 3 shows the average percentage of experts’ agreement 

on the text aspect is 92.4%. Regarding each item, the average of experts’ agreement is more significant than 

70%, with at least 88% for the language appropriateness for students’ level of development and at most 

96% for the use of punctuation marks. However, there are still comments, corrections, and suggestions in 

several parts, particularly regarding the font size and the writing structure, which are expected to lead to 

engaging discussions and potential improvements. 
 

Table 3 Experts’ Agreement in The Text Aspect 

 

No. Item 

Score from the Experts Score of each item 

P1 P2 P3 P4 P5 
Sum of 

the score 

Percentage 

(%) 

1 The writing display is clear. 9 10 9 10 10 48 96 

2 The writing is easy to read. 10 9 9 10 10 48 96 

3 Proportional font size. 8 9 8 9 10 44 88 

4 The writing of every word is 

correct. 

9 9 9 10 10 47 94 

5 The structure of the writing is 

appropriate. 

9 8 8 10 9 44 88 

 Sum of the score 45 45 43 49 49 231  

 Percentage (%) 90 90 86 98 98   

 The average of percentage (%) 92.4 

 

3. Graphics 

 

The experts’ assessment from the perspective of graphics includes assessing the suitability of graphics’ 

display and function. This assessment ensures the appropriateness of graphics’ appearance and function in 

supporting students’ learning. There are ten items for the aspect of graphics assessment. Table 4 shows that 

the average percentage of experts’ agreement on the text aspect is 89.4%. Regarding each item, the average 

of experts’ agreement is more significant than 70%, with at least 84% for the appropriateness of color in the 

images and 94% for using images to help students understand concepts. However, there are still comments, 

corrections, and suggestions regarding the quality and color of the images, as well as their function in 

supporting students’ attention and mathematical creativity. 
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Table 4 Experts’ Agreement in The Graphic Aspect 

 

No. Item 

Score from the Experts Score of each item 

P1 P2 P3 P4 P5 

Sum of 

the 

score 

Percentage 

(%) 

1 The use of figures in 

accordance with learning 

objectives. 

8 9 9 9 10 45 90 

2 Proportional image 

composition. 

9 9 9 9 10 46 92 

3 The images used are related to 

the corresponding texts. 

8 10 9 9 10 46 92 

4 The images used can attract 

students’ attention. 

8 9 8 9 9 43 86 

5 The use of figures can stimulate 

students’ mathematical 

creativity. 

8 9 9 8 9 43 86 

6 The use of images helps 

students understand concepts. 

9 10 9 9 10 47 94 

7 Proportional image size. 9 10 9 9 9 46 92 

8 The use of color in the image is 

appropriate. 

8 9 8 8 9 42 84 

9 The images used are of good 

quality. 

8 9 9 8 9 43 86 

10 The arrangement of the images 

is appropriate. 

9 9 9 9 10 46 92 

 Sum of the score 84 93 88 87 95 402  

 Percentage (%) 84 93 88 87 95   

 The average of percentage (%) 89.4 

 

4. Presentation 

 

The experts’ assessment from the presentation’s perspective includes assessing the appropriateness of 

students’ level of development, convenience of use, and attractiveness of the module. There are three items 

for the aspect of text assessment. Table 5 shows that the average percentage of experts’ agreement on the 

text aspect is 91.3%. Regarding each item, the average of experts’ agreement is more significant than 70%, 

with at least 90% for the attractiveness of module presentation and 92% for each for the appropriateness of 

students’ level of development and the module’s convenience of use. However, there are still comments, 

corrections, and suggestions regarding adding some components to increase the attractiveness of the module 

and provide some direction to make the module more user-friendly. 
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Table 5 Experts’ Agreement in The Presentation Aspect 

 

No. Item 

Score from the Experts Score of each item 

P1 P2 P3 P4 P5 
Sum of 

the score 

Percentage 

(%) 

1 The module’s presentation is 

appropriate to the students’ 

level of development. 

9 9 9 9 10 46 92 

2 The module presentation is 

user-friendly. 

8 10 9 9 10 46 92 

3 Interesting module 

presentation. 

8 9 9 9 10 45 90 

 Sum of the score 25 28 27 27 30 137  

 Percentage (%) 83.3 93.3 90 90 100   

 The average of percentage (%) 91.3 

 

Moreover, based on Figure 2, for the assessment of the module in terms of the face validity aspects, 

it was found that the average value of the overall percentage of agreement is 91.6%, and the validity 

coefficient is 0.92. From the study results, experts agreed with all aspects: language 93.15, text 92.45, 

graphics 89.4%, and presentation 91.3%. Therefore, based on the assessments of the module evaluation 

panel, the modules produced are good in terms of face validity based on the percentage of validity and the 

validity coefficient. 

 

 
 

Figure 2: Experts’ Agreement for The Face Validity Aspects 

 

The graphics and presentation aspects are slightly lower than the other aspects, reflecting experts' 

suggestions and recommendations. For instance, in the graphics aspect, experts suggest enhancing the 

figures’ resolutions and ensuring that all figures are used effectively. In terms of presentation, the most 

significant suggestion is to provide more guidance in the exploration and reflection, a key factor in ensuring 

the module's user-friendliness. Research has demonstrated that effective visual aids may greatly enhance 

learning outcomes by simplifying difficult concepts [19]–[21]. Therefore, to improve the module’s usability 

and efficacy, it is crucial to offer explicit direction during the exploration and reflection stages. 
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Assessment of the Content Validity 

 

The content validity of the module is measured based on 11 content validity items that have been adapted 

from the five criteria that have been proposed by Russell [22]. Those five criteria are: 1) meet the target 

population, which is grade ten of vocational high school students which covers the knowledge and the skills 

set in the curriculum specification; 2) can be implemented perfectly, which involves the implementation of 

each module activity, 3) is compatible with the time allocated, which is according to the schedule that has 

been set, 4) is able to improve student performance in terms of the mathematical creativity and achievement 

and 5) is able to change attitudes towards excellence in terms of students’ learning motivation. 

The content validity of the module was assessed using the module content validity calculation 

method proposed by Sidek and Jamaludin [17]. In this study, the content validity of the module was assessed 

by five expert panels using the module validity questionnaire developed based on the validity of Russell 

[22]. The percentage value obtained above 70 percent is considered to have mastered or reached a good 

level of validity [17], [23]. Table 6 shows the module validity score value given by each expert assessor for 

each validity question item. 

 
Table 6 Experts’ Agreement in The Content Validity Assessment 

 

No. Item 

Score from the Experts Score of each item 

P1 P2 P3 P4 P5 
Sum of 

the score 

Percentage 

(%) 

1 The contents of the module are 

appropriate to the research 

target population. 

9 10 10 10 10 49 98 

2 The module content is 

appropriate to the vocational 

high school student’s academic 

development level. 

9 10 10 9 10 48 96 

3 The module’s contents are 

following the Core 

Competencies and Basic 

Competencies. 

9 10 9 10 10 48 96 

4 The contents of the module are 

following the learning 

objectives. 

8 9 8 9 9 43 86 

5 The module’s contents follow 

the scope of the Linear Program 

material at vocational high 

school. 

8 9 8 8 9 42 84 

6 Fill in the module according to 

the time allocation. 

8 9 8 9 9 43 86 

7 The module’s contents follow 

the application of the Realistic 

Mathematics Education 

approach. 

9 9 8 9 9 44 88 

8 The module’s contents follow 

the application of the Project-

based Inquiry Learning model. 

8 9 9 9 9 44 88 

9 The module content can 

support increasing students’ 

mathematics learning 

motivation. 

9 10 9 9 10 47 94 

10 The contents of the module can 8 9 8 9 9 43 86 

continued 
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support increasing students’ 

mathematical creativity. 

11 The module content can 

support increasing students’ 

mathematics learning 

achievement. 

8 9 9 8 9 43 86 

 Sum of the score 93 103 96 99 103 494  

 Percentage (%) 84.6 93.6 87.3 90 93.6   

 The average of percentage (%) 89.8 

 

Table 6 describes the findings of content validity analysis based on module assessment activities. 

The highest validity value is 98% for the appropriateness of the module’s contents to the research target 

population. At the same time, the lowest validity value is 84% for the suitability of the module’s contents 

to the scope of linear programming topics in vocational high school education. Overall, the score percentage 

for all aspects is good, ranging from 84% to 98%. This value shows that the content validity of the module 

is good, which exceeds the minimum validity value of 70%, as suggested by Tuckman and Waheed [23]. In 

addition, the average value of the overall score of the module’s content validity assessment is 89.8%. This 

value shows that all module aspects have high content validity and exceed 70%. Based on Russell’s 

conditions [22], the module’s validity is good. The high value of the module's validity is further strengthened 

by the finding of good value of face and content validity, which is included in the validity assessment 

questionnaire. These findings show that the module is valid and can be used to learn linear programming 

topics in vocational high school education. 

Assessing validity is a crucial part of developing mathematics learning modules. Previous studies 

found that most RME-based modules or PIL-based modules were highly valid [4], [24], [25]. It emphasizes 

the clarity of content, which is related to face validity [10], [26], [27]. Furthermore, the content validity 

relates to integrating the RME principles or the PIL phases and how the module engages students in 

meaningful mathematics activities to support their cognitive and affective competencies [24], [28], [29]. 

The validation stage continued with iterative revision based on experts’ feedback. It is to ensure the quality 

of the module and readiness to be applied in a pilot study for a practical assessment, ensuring that you are 

well-prepared for the next steps. 

 

 

CONCLUSION  

 

The integrated RME and PIL learning modules integrate the RME approach principles and the PIL model 

phases. Based on an evaluation of face validity from five experts, it was found that the average value of the 

overall percentage of agreement is 91.6%. From the study results, experts agreed with all aspects: language 

93.15, text 92.45, graphics 89.4%, and presentation 91.3%. Therefore, based on the assessments of the 

module evaluation panel, the modules produced are good in terms of face validity based on the percentage 

of validity. Regarding the content validity, the score percentage for all aspects is good, ranging from 84% 

to 98%. This value shows that the content validity of the module is good.  

These findings offer practical implications for mathematics teachers in orchestrating learning 

activities based on realistic projects to bridge abstract mathematics concepts and realistic applications. 

Moreover, the module could serve as a blueprint for innovative learning relevant to vocational high school 

settings. This study opens exciting possibilities for future research, providing a foundation for developing 

and validating a mathematics learning module that integrates multiple learning methods involving RME 

and PIL. Furthermore, future studies should focus on pilot testing of the module in various classroom 

settings to assess the effectiveness of students’ motivation, creativity, and achievement. Adapting the 

module design to other mathematics topics is also recommended. 
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