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ABSTRACT 
This research is a type of development research or R&D (Research and Development) which aims to 

determine the process and results of the development of E-LKPD mathematics with a science, 

technology, engineering, and mathematics (STEM) approach of linear program materials. The 

development model in this study uses the ADDIE model. Based on the results of the validity data 

analysis, according to the assessment of media experts, a percentage of 93.42% was obtained with a very 

valid category, and from material experts a percentage of 90.63% with a very valid category. The results 

of the students' responses increased the percentage to 85.86% with a very practical category. The results 

of the learning percentage obtained from the post test were 81% greater than the results of the learning 

percentage obtained from the results of the pre-test. Based on these data, it can be concluded that E-

LKPD mathematics with a STEM approach for linear program materials is valid, effective and practical. 
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INTRODUCTION   
Mathematics is one of the subjects learned from elementary school that is often considered difficult 

by students. Mathematics has an important role in daily life, meaning that mathematics is used in various 

areas of life. Mathematics has a significant impact on human life (Harahap et al., 2024). Mathematics can 

be interpreted as a science that is very influential in daily life, in an effort to become meaningful 

mathematics requires a problem-solving skill, including the process of understanding problems, planning, 

solving problems and solving problems in daily life (Ayu & Bouk, 2023). One of the materials that 

requires an understanding of concepts in solving problems in daily life is about linear programs (Gohae, 

2023). 

Linear programs are one of the materials to solve several obstacles, these obstacles include 

problems in various problem areas, for example problems in agriculture, economics, health and other 

daily problems that require a more detailed analysis (Elinda et al., 2023). According to Sunaryo, (2019) 

states that a linear program is a program/tool that is used through inequality as a method of determining 

the optimum value of a problem that has the purpose of finding the maximum value for the profit problem 

and the minimum value for the cost problem. According to Mitra &yeni (2023) stated that in mathematics 

learning, linear program material is included in the subject matter of learning taught at the SMK/SMA 

level, in solving linear program problems requires a high level of understanding and precision. 

Problem-solving ability is the process of individuals in finding solutions or strategies related to the 

problems faced (Wijayanti et al., 2023). The weak mathematical problem-solving ability of students is 

also caused by the lack of understanding of students that mathematics learning materials are closely 

related to real life. As well as the lack of interaction between students and educators which leads to a lack 

of active participation of students in learning (Purnamayanti et al., 2023). To increase the active 

participation of students, a learning medium is needed. 
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Learning media is a technique in learning that can make it easier for educators to convey material 

to students (Rahmi & Samsudi, 2020). LKPD is a student learning media that contains a series of 

activities that will be carried out by students actively and guided by the basic competencies to be 

achieved (Izzah et al., 2023). In the era of the industrial revolution 4.0 where everything is controlled by 

technology, including in the world of education, it is proven that there are many technology-based 

learning media that make it easier for teachers (Firmadani, 2020). With that, there is a change in the 

LKPD from the printed version in gatikan to E-LKPD where student worksheets are digital with various 

features and can be accessed anywhere and anytime (Sumanik & Siregar, 2023). Electronic Student 

Worksheets (E-LKPD) are learning facilities that contain instructions, materials, sample questions, 

exercises to improve students' learning and skills with electronic media. E-LKPD (Electronic Student 

Worksheet) is an electronic teaching material and is a multimedia technology that presents information in 

a more concise and dynamic form (Khotimah et al., 2022). In addition to appropriate learning media to 

increase students' interest and creativity, it must be balanced with an appropriate learning approach. 

Based on Government Regulation No. 19 of 2005 of the National Education Standard, the learning 

process in educational units is held in an interactive, inspiring, fun, challenging, motivating students to 

participate actively, and providing sufficient space for initiative, creativity, and independence in 

accordance with students' talents, interests, and physical and psychological development (Sakdiah & 

Syahrani, 2022). Based on this, it is necessary to have a learning approach that can help students actively 

participate and provide enough space for creativity, and independence according to their talents and 

interests. media and learning approaches are an important component in education that plays a major role 

in determining the success of the educational process (Khotimah & Hasanah, 2021). An approach that fits 

this is the STEM approach. 

The STEM approach is an approach that relates aspects of STEM, namely Science, Technology, 

Engineering, and Mathematics with the real life of students into the learning process (Mulyani, 2019). 

The application of STEM in learning activities consists of 4Cs, namely creativity, critical thinking, 

collaboration, and communication, so that students can find innovative solutions to the problems faced in 

real life and can convey them well (Wulandari, 2020). 

Based on the results of interviews with mathematics teachers at SMK NU Al-Hidayah Ngimbang 

Lamongan, the researcher obtained the results that schools have not used learning media, only using 

textbooks, youtube links and through WhatsApp, due to the lack of knowledge of learning media and 

limited facilities, as well as the lack of students who think critically and creatively. In addition, the 

mathematics teacher stated that in general, students' understanding of problem solving and understanding 

of the concept of solving problems in daily life about determining the optimum score is still lacking, so 

that students are less active in learning. 

Based on the above statement, the researcher will develop a digital-based learning media, which is 

in the form of an interesting and practical E LKPD on linear program material. This E-LKPD is prepared 

with a STEM approach. Therefore, this research was conducted with the title "Development of E-LKPD 

mathematics with a STEM (Science, Technology, Engineering, and Mathematics) approach for linear 

program materials. 

The objectives of this research are (1) to find out the process of developing E-LKPD mathematics 

with a STEM approach for Vocational Linear Program Materials. (2) To find out the results of the 

Development of Mathematics E-LKPD with the STEM approach of Vocational Linear Program 

Materials. 

 

METHOD   
This research uses a type of Research and Development (R&D) research. Research and 

Development is a research method used to produce a specific product, and test the effectiveness of that 

product (Satiti et al., 2021). This research aims to develop E-LKPD Mathematics with a STEM approach. 

The media development model used is R&D (Research and Development) using ADDIE 

development with five stages, namely Analysis, Design, Development, Implementation and Evaluation. 

The ADDIE development model with 5 interrelated and systematically structured components means that 

the application from the first stage to the fifth stage must be systematic and not applied randomly (Satiti 

et al., 2021). 

In the analysis stage, there are two stages, namely the needs analysis stage and the material analysis 

stage. Needs analysis aims to identify products according to the target. The researcher conducted 

interviews with mathematics teachers to find out the development of teaching materials and approaches to 
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mathematics learning. Based on these problems, researchers feel the need to develop a mathematics E-

LKPD with a STEM approach. The analysis of the material aims to determine the material to be presented 

in the E-LKPD in accordance with the basic competency standards and learning objectives. The basic 

competencies in linear program material are explaining the two-variable Liner Program, the method of 

solving it with contextual problems and solving contextual problems related to two-variable linear 

programs. 

At the design stage, the researcher designs the E-LKPD according to the data obtained from the 

analysis stage. The design process is carried out by designing an E-LKPD by paying attention to the 

structure of the material in the school. The structure of the E-LKPD consists of five components which 

include book covers, competencies to be achieved, materials, sample questions, and practice questions 

with a STEM approach. The material is designed and adjusted to the basic competencies to be achieved 

and the learning approach used, namely the Science, Technology, Engineering, and Mathematics (STEM) 

approach. Then the researcher determines the size of the E-LKPD, the design of the cover, the typeface 

and the color to be used. The cover design and E-LKPD material/content design are made using the canva 

application. Practice questions are made using the quizizz application. Furthermore, the researcher 

determines the appropriate assessment tools, namely the provision of pre-test and post test. 

At the development stage, the researcher realized a product in the form of E-LKPD based on the 

problems that had been obtained from the analysis stage, prepared based on planning carried out at the 

design stage, and which had been revised several times based on the suggestions and criticisms of 

material experts and media experts. 

At the implementation stage, the researcher realized a development product in the form of E-LKPD 

which had been declared feasible by media experts and material experts. The implementation of ptoduk in 

schools uses E-LKPD in the learning process. Students also get feedback in the form of student response 

questionnaires which are used to test the practicality of the product. Students were also given a test to 

measure learning outcomes used to measure the effectiveness of the E-LKPD. 

In the Evaluation stage, the evaluation stage is the final stage in the development process carried 

out by the researcher. This evaluation was carried out based on the evaluation of the product developed 

through a response questionnaire given after the product was used in learning. This stage is carried out so 

that the products produced can become quality products and relevant to the needs of students. 

 

RESULT AND DISCUSSION   

Result   

The results of this study aim to determine the process and results of the development of Electronic 

Student Worksheets (E-LKPD) with a STEM approach on linear program materials that are valid, 

practical, and effective. This research was conducted at SMK NU Al-Hidayah Ngimbang Lamongan to 

determine the validity, practicality and effectiveness of developing Electronic Student Worksheets (E-

LKPD) with a STEM approach. The development model used in this study is the ADDIE development 

model which consists of five stages, namely Analysis, Design, Development, Implementation, and 

Evaluation. Based on these stages, the following results were obtained: 

a. Analysis stage  

 At the needs analysis stage based on interviews conducted with mathematics teachers, 

information was obtained that students considered mathematics lessons regarding material about 

problem solving in daily life to be difficult lessons and the lack of creativity of students in 

understanding material related to problem solving in daily life. In addition, in the learning process, 

the teacher who delivered the material with the lecture model was then continued by doing practice 

questions in the book used by the students. The lack of learning media makes learning feel boring for 

students. This causes students to be less active in learning. 

 Based on this, the researcher presents linear program material in class XI of SMK NU Al-

Hidayah. The following are the Basic competencies and learning objectives. 

 

Table 1. Basic Competencies and Learning Objectives 
Basic Competencies Learning Objectives 

3.2 Explain the two-variable Liner Program and its 

solution method with the problem kontekstual 

1. describe the concept of a two-variable linear 

system of equations and inequalities 

2 determine the solution area of a two-variable 

linear inequality system 
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4.2 Solve contextual problems related to two-variable 

linear programs 

1. Creating a mathematical model of problems 

related to linear programs 

2. Determine the Linear Program Completion 

Area 3. Determining the optimal value 

 

b. Design Stage  

 the design of the Electronic Student Worksheet (E-LKPD) in accordance with the data obtained 

from the analysis stage. The sections presented in this E-LKPD include: Cover, Core Competencies 

and Learning Objectives, content of E-LKPD with a STEM approach, Practice questions and tests. 

Examples of questions and practice questions provided are based on a STEM approach. The 

following is a view of the E-LKPD mathematics with a STEM approach to linear program materials. 

      
Figure 1. E-LKPD Display 

 

     
Figure 2. Practice Questions on Quizizz 

The E-LKPD was compiled using the Hyzine Flipbook application, after the cover design 

process using the Canva application, followed by compiling STEM-based practice questions using 

quiziz and pre test and post test using google form. 

 

c. Implementation Stage  

 After the design process, the development process was continued where E-LKPD with a STEM 

approach of linear program material was validated by 2 experts, namely media experts and material 

experts. The following are the validation results from media experts and material experts: 

Table 3. Results of Media Expert Validation Data 
Number Validation assessment indicators Validation value Validation Categories 

1. Viewability aspects 100% Highly Valid 

2 Eligibility aspects of ISI 88,64% Highly Valid 

3 Language eligibility aspects 100% Highly Valid 

 Rata-rata 93,42% Highly Valid 

 

Based on the Table. 3 obtained the average percentage by media experts is 93.42% with a very 

valid category, so E-LKPD with a STEM approach of linear program materials can be used with a 

slight revision. The following are the results of material validation: 

 

Table 4. Results of Material Expert Validation Data 

Number Validation assessment indicators Validation value Validation Categories 

1. Eligibility aspects of ISI 91,67% Highly Valid 

2 Eligibility aspects of Practice Questions 85% Highly Valid 
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3 Language and Display eligibility aspects 95% Highly Valid 

 Rata-rata 90,63% Highly Valid 

 

Based on Table 4, the average percentage by material experts was 90.63% with a very valid 

category. In the validity criteria of E-LKPD with a STEM approach, linear program materials can be 

used with slight revisions. 

d. Implementation Stage  

 After being validated and revised, the product was tested on 20 students in class XI TKJ SMK 

NU Al-Hidayah Ngimbang Lamongan. The first meeting was used for introduction, filling out a pre-

test to measure students' initial ability in linear program material. Then providing ice breaking along 

with motivation followed by explaining basic competencies and learning objectives. then create a 

group, each group consists of 5 students and then start to enter linear program materials using E-

LKPD with a STEM approach. Then the explanation of the material and sample questions, students 

do engineering and do practice questions and so on. 

e. Evaluation Stage  

 Evaluation is the final stage at this stage of development. At this stage of evaluation, the product 

is revised, revised in accordance with comments, suggestions from experts and students. All 

suggestions from experts and students regarding the improvement of the E-LKPD that has been 

developed have been well revised. 

 Based on the results of the pre-test of class XI TKJ students, it shows that they have not reached 

the completeness of the KKM score in the linear program material. The KKM score at Al-Hidayah 

Ngimbang vocational high school is 75.  The following are the results of the student pre-test: 

 

Table 5. Student Pre-test 

Number Number of students Interval Completeness Category 

1 0 students ≥ 75 Complete 

2 20 students < 75 Incomplete 

Percentage of classical completeness 0% Very Not Good 

  

 Based on table 5, the results of the pre-test students got an average of 0% classical completeness. 

With 0 students who completed and 20 students who did not complete. With a comparison between 

the criteria and the results showing classical completeness in the pre-test of linear program material, it 

shows a very poor category. After using E-LKPD, there was an increase in the percentage of classical 

completeness. The following are the results of the student's post test: 

 

Table 6. Post Test Results of Students 

Number Number of students Interval Completeness Category 

1 17 students ≥ 75 Complete 

2 3 students < 75 Incomplete 

Percentage of classical completeness 85% Excellent 

 

  Based on table 6, the results of the post test students got an average classical completeness 

percentage of 85% with the very good category. With 17 students who completed and 3 students who 

did not complete the post test. With a comparison between the criteria and the results, the classical 

completeness in the pre-test of the linear program material shows a very good category. Furthermore, 

after using E-LKPD in learning, students are given a student response questionnaire. The following 

are the results of the student response questionnaire: 

 

Table 7. Results of Material Expert Validation Data 
Number Validation assessment indicators Validation 

value 

Validation Categories 

1. Display Aspects 85,83% Highly Valid 

2 Material Aspects 88,25% Highly Valid 

3 Aspects of Interest 83,5% Highly Valid 

 Rata-rata 85,86% Highly Valid 
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Based on table 7, it shows that the results of the student response questionnaire have an average 

percentage of 85.86% with a very practical category. The comparison between the criteria and the results 

shows the practical criteria. 

 

Discussion   

Based on the results of the research, it can be seen that learning using E-LKPD mathematics with a 

STEM approach on linear program materials has high effectiveness in learning. This is shown by the 

difference in the results of classical learning completeness between pre test and post test of students. 

 

0%

20%

40%

60%

80%

100%
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Figure 3. Classical learning completeness diagram 

 
 Based on figure 3, it shows that in the post test, the completeness of classical learning obtained 

85% with very good criteria, which is greater than the completeness of classical learning in the pre-test 

which obtained 0% with the category of very poor. Based on research at SMK NU Al – Hidayah 

Ngimbang Lamongan, the results of the STEM approach have a positive impact in accordance with the 

theory: 

First, learning that uses the STEM approach in learning activities consists of the 4Cs, namely 

creativity, critical thinking, collaboration, and communication, so that students can find innovative 

solutions to the problems faced in real life and can convey them well (Wulandari, 2020). So that learning 

is easier to understand by students 

Second, learning using the STEM approach has a positive impact on students' interest in learning 

and motivation.  In the study (Davidi et al., 2021), it is stated that improving the quality of learning 

through the introduction of STEM education as a preventive approach is expected to help students 

integrate aspects of science, technology, engineering, and mathematics, as well as affect the development 

of students' reasoning skills. Until now, STEM education has proven to have a positive impact on 

students' performance, attitudes, learning interests, and motivation. 

Third, mathematics learning using the STEM approach makes students not only understand 

mathematical concepts, but also have concepts about processes and technology and innovate through the 

engineering process. This is in accordance with the opinion (Puspitasari et al., 2021) stating that the 

STEM approach emphasizes four fields of science, namely science, technology, engineering, and 

mathematics, making students not only have an understanding of mathematical concepts, but also have an 

understanding of processes and technology as well as the ability to innovate through the Engineering 

process. 

 

CONCLUSIONS   
Based on the research on the development of E-LKPD mathematics with a STEM approach, it can 

be concluded that: (1) the process of developing E-LKPD learning media with a STEM approach using 

the ADDIE model, there are 5 stages, namely Analysis, Design, Development, Implementation, and 

Evaluation. (2) The results of the development of E-LKPD with a STEM approach of linear program 

materials meet the criteria of validity and are suitable for use according to the assessment of media 

experts (93.42%) with a very valid category, media experts (90.63%) with a very valid category. Based 

on this, E-LKPD with a STEM approach is declared feasible to be used in learning. The use of E-LKPD 
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with a STEM approach is considered practical for learning, this is evidenced by the results of the student 

response questionnaire which obtained 85.86% with a very practical category, which can be concluded 

that students are helped by the existence of learning media. The use of E-LKPD with the developed 

STEM approach is effectively used in learning. This is shown by the percentage of learning obtained 

from the results of the post test after learning using E-LKPD with a STEM approach (81%) is greater than 

the percentage of learning completeness obtained from the results of the pre-test using E-LKPD with a 

STEM approach (0%), which can be concluded that E-LKPD is effective in helping students in learning. 
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