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Abstract 

This study aims to develop a flipbook-based e-module on linear programming 

material for students that meets the criteria of validity, practicality, and effectiveness, 

making it suitable for learning. This study uses the Research and Development (R&D) 

method with the ADDIE development model which includes five stages, namely: 

Analysis, Design, Development, Implementation; and Evaluation. The research 

instruments included an expert validation sheet, a student response questionnaire, and 

a learning outcome test. The e-module's validity was assessed by subject-matter, media, 

and language experts using a 1–5 Likert scale, yielding an average score of 126 (max 

135), indicating very high validity. Practicality was measured through student 

responses on ease of use, display, and learning benefits, with 52.5% rating it as very 

practical and 47.5% as practical. The e-module's effectiveness was assessed based on 

student learning outcomes, with a mean of 90.25 and 97.5% achieving scores above the 

Minimum Completion Level (≥75). The results indicate that this flipbook-based e-

module is valid, practical, and effective for use in linear programming lectures. 

Consequently, this e-module has the potential to improve the quality of mathematics 

learning, particularly in understanding linear programming concepts, and to encourage 

student independence in learning through an interactive, accessible presentation of 

materials. 

Keywords: e-modules, linear  programs, flipbook 

 

 

INTRODUCTION 

Technological advancements are accelerating rapidly in the context of globalisation 

This development makes it easy to access knowledge anytime and anywhere. This affects 

the concept of the lesson, which is more complex. In essence, learning is based on the 
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communication process. The communication process should be built in two directions: 

lecturer to student and student to lecturer. Besides that, learning requires suitable teaching 

materials to help achieve the criteria for completion. Magdalena et al. (2020) define 

teaching materials as learning aids comprising content, instructional methods, limitations, 

and evaluation assessments, all organized to facilitate comprehensive learning outcomes. 

Teaching materials often used in the field are books or modules in hardcopy form. 

Modules have essential components that influence the learning process because they can 

make it easier for someone to learn independently (Nayazik & Rani, 2023). Modules can 

be printed or electronic. The print module is a module that is used offline and is in the 

form of a hardfile. According to Priyanthi et al. (2017), printed modules have several 

weaknesses: because they are heavy, students rarely carry them, the appearance of printed 

modules seems ordinary or less attractive. Apart from that, printed modules are also not 

durable and cannot add audio or video. 

Teaching materials with innovative value can be made by lecturers using 

sophisticated technology such as computers, which can produce products that are easy to 

use anytime and anywhere and have aesthetic or attractive value. This teaching material 

is called an electronic module. E-module is digital media that can be accessed via a 

computer with various combinations of required software. This module contains coherent 

and interesting material tailored to the user's competencies and needs (Ramadanti et al., 

2021). E-modules are capable of displaying text, images, animations, and videos through 

electronic devices such as computers (Erawati et al., 2022). 

According to Tsai et al. (2018), using e-modules can make it easier for educators to 

monitor lesson materials that are appropriate to the students' ability levels. The learning 

process is carried out not only in the classroom but also outside the classroom. Students 

more often use smartphones to carry them anywhere. This is because, in this situation, 

students are more interested in searching for material via smartphone compared to 

searching through printed books (Ulya & Sidqi, 2020). Lecturers should be able to take 

advantage of this opportunity to improve the quality of learning. 

Making e-modules can use software or applications. One of the software in question 

is Kvisoft Flipbook Maker, which can convert teaching materials or modules into an 

interactive digital format as a flipbook. This software facilitates the teaching and learning 

process by supporting not only text but also the integration of animation, video, and audio, 

thereby enhancing engagement and reducing the monotony of traditional learning 

methods. E-modules developed using Kvisoft Flipbook Maker are accessible offline and 

are cost-effective due to their availability as digital files (Susanti, 2015). The use of this 

software-based flipbook can also increase students' learning motivation and contribute to 

improving achievement or learning outcomes (Fadillah et al., 2021). Agreeing with this, 

Wibowo & Pratiwi (2018) said that using flipbooks had an excellent response from 

students learning mathematics. 

The higher education curriculum is a collection of plans and provisions that include 

objectives, content, modules, and methods to guide learning activities to achieve higher 

education goals (Kusumawardani et al., 2024, p. 20). The learning outcomes of study 

program  
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graduates have been adjusted to the national standards for higher education in 2024, 

namely a generation with superior human resources, a productive and intellectually sound 

generation, a mature democracy, good governance, and social justice. This aims to 

support the vision of Golden Indonesia 2025 (Kusumawardani et al., 2024, p. 3). Linear 

Programming is a required course for students enrolled in the Mathematics Education 

Study Program at Tidar University. It is taken in the sixth semester and has two credits. 

In this course, students are expected to understand the concept of linear programming in 

depth because this material will be used in their teaching at school. Some topics studied 

include the history of Linear Programming, problem modeling, various solution methods, 

sensitivity analysis, and various transformation models. 

Findings from interviews with several students indicated that they were able to 

follow lectures and comprehend the lecturer's explanations during class sessions. 

However, when faced with questions that are not routine, they have difficulty finding the 

answers, especially when the questions are in the form of story questions. Most of them 

are confused when making a mathematical model. This may be due to the limited visual-

based teaching materials/modules. There are no lecturers who facilitate learning using 

software-based modules, and this course module is still restricted. The same thing was 

also expressed by Widyanesti P et al. (2020) that problems that often arise in Linear 

Program material include students' difficulties in modeling mathematical problems, 

determining feasible areas based on several linear program constraints, and determining 

lines of inquiry. Meanwhile, in the learning process, some students wait for explanations 

from the lecturer, do not bring reference books recommended since the initial meeting, 

are reluctant to do practice questions in front of the class, and only do practice questions 

after receiving instructions from the lecturer. Based on these problems and the importance 

of e-modules in increasing student understanding, researchers are interested in developing 

a flipbook-based Linear Program e-module for Tidar University Mathematics Education 

Study Program students. 

 

METHODS 

Types of research 

This research and development (R&D) study seeks to produce a high-quality 

product that is valid, practical, and effective. The resulting product is a flipbook-based e-

module for Linear Programming. The research and development process employed the 

ADDIE model, comprising five primary stages: Analysis, Design, Development, 

Implementation, and Evaluation. Dousay & Branch (2023, p. 5) stated that in learning 

development, the main thing is the ADDIE process, which includes analysis of student 

needs, a package with designs used for effective, efficient, and consistent learning, 

development and arrangement of learning materials, implementation and implementation 

of evaluations in formative and summative forms. 
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Research Subjects 

The study was conducted within the Mathematics Education Study Program at 

Tidar University. Participants consisted of 40 students enrolled in class 01 during the 

2022/2023 academic year. 

Development Procedure 

The following describes the five stages of ADDIE Rayanto & Sugiyanti  (2020, pp. 

34–38), which have been modified in this research. At the analysis stage, the researcher 

conducted a needs analysis and an analysis of student characteristics. The needs analysis 

aims to identify the problems associated with the linear program lecture process. To be 

right on target, it is necessary to develop flipbook-based e-modules and meet the needs 

of the field. On the other hand, the analysis of student characteristics aims to identify the 

attributes of students in the Mathematics Education Study Program at Tidar University, 

which are based on the level of education according to student development theory. 

The subsequent phase is the design stage. During this phase, the e-module was 

developed through a series of sequential steps. The first stage is compiling an e-module 

requirements map; the second is determining the e-module framework that will be created 

by compiling an outline of the e-module and the systematic preparation of the material; 

the third is designing a flipbook-based Linear Program e-module; the fourth is collecting 

various references. 

Next, the development stage is a form of realization of the previous stage, namely 

design, resulting in an electronic prototype of learning modules and test instruments. 

Before being implemented in the field, electronic learning modules and test instruments 

must first be validated by a validator or team of experts; there were two validators for this 

research. After being validated by the validator, the researcher revised the e-module and 

test instrument from the validator's input to make it suitable for implementation in the 

field. Apart from revising, researchers also analyzed the validation results from the 

validators. This is done so the e-module and test instruments can know their validity 

criteria. 

The implementation stage involved deploying the validated and revised e-module 

in the Mathematics Education Study Program at Tidar University for students enrolled 

during the 2022/2023 academic year. The purpose of this implementation was to collect 

data to evaluate the practicality and effectiveness of the e-module in supporting learning 

within Linear Program courses. 

The fifth stage is the evaluation stage. In this final process, the e-module 

implemented in the classroom is evaluated to assess validity, practicality, and 

effectiveness. Practicality is measured through student assessments of the developed 

Linear Program e-module. Effectiveness is determined by the percentage of students 

achieving a Minimum Completeness Criteria score of at least 80 percent. 

Data Collection Instruments and Techniques 

There were 3 data collection instruments used, namely validity, practicality, and 

effectiveness assessment instruments. Validity assessment instruments consist of two 

types: validity assessment instruments for e-modules and validity assessment instruments 
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for tests. The validity assessment instrument for the e-module is in the form of a validation 

questionnaire, which contains the suitability of the Linear Program course 

content/material, the suitability of presentation using a flipbook, and the suitability of 

language. Meanwhile, the practicality assessment instrument used is a student assessment 

questionnaire consisting of a learning process with a scale of 5 types, namely delightful, 

enjoyable, quite enjoyable, less enjoyable, and very unpleasant; module assessment on a 

5 scale, namely apparent, clear, quite clear, not clear, and very unclear; assessing the 

appearance of the module on a five scale, namely very attractive, attractive, reasonably 

attractive, less attractive, very less attractive; as well as understanding concepts with a 

rating scale consisting of 5 types, namely beneficial, helpful, quite helpful, not very 

helpful, and not very helpful (Riduwan, 2018, p. 13). Apart from that, this assessment 

instrument also contains comments and suggestions that students can fill in. The 

effectiveness assessment instrument is a posttest in the form of an essay with five 

questions, max 4 and min 0 score. 

Data collection for this research utilized validation sheets, questionnaires, and test 

instruments. The resulting data were analyzed to evaluate the quality of the flipbook-

based e-module, specifically examining its validity, practicality, and effectiveness. 

Data Analysis Techniques 

Validity Data 

Validation data were collected using questionnaires that assessed the 

appropriateness of the Linear Program course content, the effectiveness of the flipbook-

based e-model presentation, and the clarity of language. In addition to e-modules, test 

instruments undergo validation. A statement is deemed valid if the validator's assessment 

meets the minimum criteria for use with revisions and achieves an average score that 

satisfies the minimum requirements for both modules and test instruments (Sugiyono, 

2018, p. 155).  

In this study, the validity of the instrument was determined based on the results of 

the validators' assessment of each statement item using a Likert scale. To determine the 

level of validity, the maximum and minimum scores are calculated using the formula: 

maximum score (number of items x highest score) and minimum score (number of items 

x lowest score). Furthermore, the determination of the validity level category is carried 

out using the interval division method, using the formula maximum score – minimum 

score divided number of category (Riduwan, 2018). The following are details of the 

validity criteria. 

Table 1. E-Module Validity Criteria 

Validity Score Intervals Criteria 

E-modules 

X > 113,4 Very good 

91,8 < X ≤ 113,4 Good 

70,2 < X ≤ 91,8 Pretty good 

48,6 < X ≤ 70,2 Not good 

X ≤ 48,6 Very Not Good 
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Table 2. Test Instrument Validity Criteria 

Validity Score Intervals Criteria 

Test 

X > 28,8 Very good 

21,6 < X ≤ 28,8 Good 

14,4 < X ≤ 21,6 Pretty good 

7,2 < X ≤ 14,4 Not good 

X ≤ 7,2 Very Not Good 

 

Practicality Data 

The practical analysis determines whether the e-module we create meets practical 

aspects. The student assessment questionnaire for the e-module we developed uses a scale 

of five. This assessment is carried out at the end of the learning activities in the Linear 

Program course (after taking the test). Next, each student's score is averaged and 

converted into a statement to determine a practical assessment, with details: 

Table 3. Practical Criteria for Student Assessment 

The Assessed Score Intervals Criteria 

Student Assessment Instrument 

X > 71,4 Very good 

58,8 < X ≤ 71,4 Good 

46,2 < X ≤ 58,8 Pretty good 

33,6 < X ≤ 46,2 Not good 

X ≤ 33,6 Very Not Good 

 

The development of e-modules for Linear Program courses was considered 

practical when at least 75% of students achieved a minimum of good criteria (Sugiyono, 

2018, p. 155). 

Effectiveness Data 

The effectiveness level is determined based on students' posttest results regarding 

learning outcomes in the Linear Program course. The posttest consists of 5 essay 

questions with a score max 4 and min 0. The scores are then tabulated using the formula 

number of items divided by the highest score and then converted to 100. In this study, the 

module created by the researcher was declared effective if the student could achieve the 

Minimum Completeness Criteria score percentage, where in this course was 75, which is 

more than or equal to 80% (Morrison et al., 2021, p. 286). 

 

RESULTS & DISCUSSION 

The present research and development (R&D) study employs the ADDIE 

development model, which consists of Analysis, Design, Development, Implementation, 

and Evaluation. The primary output is a flipbook-based electronic module (e-module) on 

Linear Program material, designed for easy access via students' smartphones. The 

following section presents the results of the research and development process. 
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Analysis 

In the Analysis process, researchers carry out an analysis of student needs and 

characteristics. The analysis is intended to identify problems related to the Linear 

Program lecture process. It is necessary to develop flipbook-based e-modules and meet 

needs in the field so that they are right on target and provide benefits. This analysis seeks 

to identify the characteristics of students in the Mathematics Education Study Program at 

Tidar University, based on educational level as defined by student development theory.  

The condition obtained is that there are no modules for linear programming courses 

which are suitable for use in current online lectures, so students need electronic modules 

(e-modules) which can help students understand the concept of linear programming so 

that they have no difficulty in solving problems in linear programming problems related 

to students' daily lives. In linear programming courses so far, lecturers only provide 

printouts in the form of short material at each meeting. They have not facilitated students 

to construct their knowledge because the printouts are focused on providing information 

directly, so students' problem-solving abilities are also lacking. 

The characteristics of Untidar Mathematics Education Study Program students for 

the 2022/2023 academic year, are varied from those with high, medium and low academic 

abilities. This condition is influenced by social, economic and regional factors for each 

student. This research has observed the learning process in classes 01, 02, and 03, each 

containing 40 students. Each class has a different ability level, and there are deficiencies 

in the active aspect. 

Based on these conditions, a solution is needed in the form of e-module teaching 

media that can meet students' learning needs according to their ability level and various 

characteristics or learning profiles. The division of material in the Linear Program e-

module created is the simplex method, sensitivity analysis, and transportation models. 

Design 

At this stage, an e-module design is developed for use in the research class. The 

design process includes: 1) identifying the subject matter to be presented, 2) determining 

the intended learning outcomes, and 3) preparing an outline of the e-module content using 

a flipbook format; 4) Preparing reference sources; 5) Writing and preparation format. 

Apart from designing the e-module, the researcher also designed the test instrument that 

will be used at the end of the lesson. 

Development 

The e-module that has been designed is then developed. Corrections and 

suggestions from validators have been received to improve the Linear Program e-module. 

Overall, the validation results from the two validators show that the e-module developed 

is suitable or valid for use with several revisions. The validation process aims to evaluate 

the quality of lecture e-modules using assessments provided by validators. Table 4 

presents the results of the overall validity analysis. 
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Table 4. Results of Validity Analysis of E-modules and Test Instruments 

Validated 
Validator 

Average Category 
I II 

E-modules 

Test 

125 

29 

127 

27,5 

126 (Max 135) 

28,25 (Max 36) 

Very Good 

Good 

 

The findings demonstrate that the developed e-module is classified as outstanding. 

This suggests that the quality of the flipbook-based e-module is valid and appropriate for 

implementation. Some input from the validators to improve the quality of the e-module 

includes adjusting the format to suit the latest version, improving instructions for working 

on questions, and correcting several typing errors, including typos. Subsequently, the e-

module was revised in accordance with the provided suggestions. After the revision was 

completed, the Linear Program e-module, which was the object of research, was 

implemented in the class. The following displays a flipbook-based e-module for the 

Linear Programming course. 

 

Figure 1. Linear Program Flipbook-Based E-module 

Implementation  

The implementation phase should have been carried out in all classes, including 

classes 01, 02, and 03, semester 6 of the 2021/2022 academic year; however, due to 

obstacles and unfavourable conditions, the implementation of this e-module was carried 

out in class 01, semester 7 of the 2022/2023 academic year, with a total of 40 students 

having received the Linear Program material. The application is carried out in online 

learning activities and uses a post-test as the final data collection. At this stage, the data 

consists of student evaluations of the Linear Program e-module and the results of student 

learning assessments following the implementation of the e-module. 

The practicality of the mathematics e-module was evaluated through student 

assessments. Forty students participated in this evaluation. The purpose of this assessment 

was to determine whether the Linear Program e-module is suitable for implementation in 

lectures. According to the results, 21 students (52.5%) rated the e-module as very good, 
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while 19 students (47.5%) rated it as good. An e-module is considered practical if at least 

75% of students provide a rating of good or higher. Therefore, the developed e-module 

meets the criteria for practical use by students. 

Evaluation 

The criteria for effective e-modules were established based on student learning test 

results in linear programming lectures. The effectiveness of the Linear Program e-module 

developed by the researchers was evaluated using these test results. The average class 

score was 90.25, and 97.5% of students achieved or exceeded the minimum mastery 

criterion (KKM) of 75. Complete details are presented in Table 5. 

Table 5. Results of Student Assessment of E-Modules 

Score Number of Students Percentage 

100 6 15% 

95 11 27,5% 

90 10 25% 

85 8 20% 

80 3 7,5% 

75 1 2,5% 

70 1 2,5% 

 

The module is said to be effectively used if the percentage of students who achieve 

the Minimum Completeness Criteria (KKM) score, where the KKM in this course is 75, 

which is more than or equal to 80% (Morrison et al., 2021), so based on this, the e-module 

that this researcher has created can be said to be effectively used in Linear Program 

lectures. The data indicate that the flipbook-based e-module for the Linear Program 

course is an appropriate teaching material for learning activities among lecturers and 

students in the sixth semester of the Tidar University Mathematics Education Study 

Program. Furthermore, this e-module is suitable for use in both public and private 

universities. 

The flipbook-based e-module in the Linear Program course makes it easier for 

students to learn independently. This helps students understand the material in lectures 

and outside lectures. The topics in the e-module are organized systematically, facilitating 

a clearer understanding of the relationships among the presented materials. The e-module 

also instructs students to discover concepts and solve problems independently. This 

finding aligns with Sriyanti et al. (2020), who report that appropriately designed e-

modules facilitate independent student learning. 

In addition to supporting independent learning, flipbook-based e-modules for the 

Linear Programming course are also designed with an attractive design to increase student 

motivation. Visually engaging design encourages students to experience the new 

atmosphere presented in the e-module. Furthermore, a gorgeous design in an e-module 

can help clarify parts of the material that are considered difficult. This finding aligns with 

the perspective of Situmorang et al. (2020), who argue that developing e-modules with 

Kvisoft Flipbook Maker can enhance learning motivation and support student 

achievement. 
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The material compiled in this flipbook-based e-module is on linear programming. 

This material is complex because it requires strong problem-solving skills. Visualisation 

in this material is also critical, considering that linear programming material is related to 

problem-solving techniques for a problem model. Therefore, the role of technology is 

constructive in effective learning strategies. The e-module created on this Linear Program 

material has a positive impact because it serves as a learning material integrated with 

technology. Learning can provide real-life experiences because the e-module is linked to 

problems in everyday life. Therefore, students can focus more on deepening the concepts 

presented. This aligns with Nurhayati & Dadi (2020) opinion that applying technology to 

linear programming material has a positive and relevant impact, as it requires reasoning 

and creative thinking in problem-solving. 

 

CONCLUSION 

The research findings indicate that 1) the flipbook-based Linear Program e-module 

demonstrates validity, practicality, and effectiveness; 2) Regarding validity, assessments 

by two validators resulted in an average score of 126, placing the e-module in the 

outstanding category. This indicates that the developed module meets established validity 

criteria. 3) In terms of practicality, student assessments showed that 52.5% rated the e-

module as outstanding and 47.5% rated it as good. Thus, this e-module is declared 

practical to use; 4) From the aspect of effectiveness, student learning outcomes show a 

classical average of 90.25, with 97.5% of students getting a score equal to or higher than 

the KKM (≥ 75), so that the e-module can be said to be effective. These results indicate 

that the e-module developed is suitable for use as a learning resource that meets the 

standards of validity, practicality and effectiveness. Therefore, the e-module 

demonstrates effectiveness in supporting instruction in Linear Programming lectures. As 

a suggestion, further research could use an experimental design with a larger sample size 

to obtain more accurate results. 
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