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Abstract: Improving of physics learning process in vocational schools is very urgent to 
do so that it can improve the problem-solving skills. The purpose of this study was to 
produce student worksheets based on the engineering design process to practice physics 
problem-solving skills. This research method is research and development (R&D) using 
the ADDIE model. The research instruments consisted of learning observation sheets, 
interview sheets, feasibility & practicality assessment sheets, student response 
questionnaires, and questions. Product implementation as well as legibility assessment 
using 10th-grade automotive engineering students. Student worksheets are equipped 
with assignments to train students' problem-solving skills. To find out the criteria for 
increasing students' problem-solving abilities, the N-Gain equation is used. The results 
of the assessment showed that the student worksheets met the criteria of being very 
eligible (92.67%) and Very Practical (98.20%). Analysis of problem-solving tasks shows 
an average value of 88.89. As for the test results, it is known that as many as 78% of 
students are included in the High criteria, and 22% of students are included in the 
Moderate criteria. The conclusion of the research is that the use of EDP-based student 
worksheets can improve the problem-solving skills of students. 
 
Keywords: Engineering design process; Physics problem-solving skills; Student 
worksheet development; Vocational high school 

  

Introduction  
 

One of the problems of learning physics in 
vocational schools is the process of learning does not 
training students in improving their problem-solving 
skills (Faozi et al., 2020; Jaenudin et al., 2020). Physics is 
a subject that forms the basis of areas of expertise for 
competency skills (Khoeriah et al., 2020). The purpose of 
learning physics at vocational schools is not limited to 
rote memorization of formulas and concepts but to 
improve problem-solving (Docktor et al., 2016; 
Anggraini et al., 2022). Problem-solving skills are very 
fundamental abilities in vocational schools and need to 
be developed in the learning process (Chiang & Lee, 
2016). This is in line with the demands of 21st-century 

learning, namely that the physics learning process must 
be designed to develop problem-solving skills. It is 
necessary to develop learning based on problem solving 

(Ince, 2018; Tapilouw et al., 2021; Roemintoyo & 
Budiarto, 2023). Students must be actively involved in 
the activity of building ideas and solutions in order to 

solve problems (Koenig, 2019). 
However, there are several main problems with 

learning physics in vocational schools today, that do not 
train students' problem-solving skills (Supriyadi et al., 
2019). In addition, physics learning relatively only 
emphasizes understanding concepts (Chiang et al., 2016; 
Supriyadi et al., 2019). Learning tools have not been 
optimally developed to train problem-solving abilities 
(Salam et al., 2023; Wahyuni et al., 2019). Another 
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problem is the teacher-centered physics learning 
process, which has an impact on low student learning 
outcomes and causes physics problem-solving abilities 
to be low and not optimally developed (Lisanti et al., 
2022). Students experience problems understanding and 
solving physics problems (Maknun, 2020). One of the 
main causes of achieving less than optimal physics test 
results is a low ability to understand how to solve 
physics problems (Ibnusaputra et al., 2023). 

The analysis of the physics skills of students shows 
that students' ability to solve problems in electricity 
material is still low (Anggraini et al., 2022). In addition, 
physics learning still uses conventional teacher-centered 
models (Ridlo et al., 2022; Salam et al., 2023). Such 
learning causes students to tend to be passive and less 
enthusiastic (Sakdiah et al., 2022). Learning using a 
scientific approach is able to train and develop students' 
learning activities, motivation, and problem-solving 
abilities (Nasrullah et al., 2018). One of the learning 
methods based on the scientific approach and 
the student-centered approach is learning using an 
engineering process approach (Precharattana et al., 
2023). Learning implements the process of providing 
techniques and opportunities for students to apply 
concepts of physics in problem-solving (Nurtanto, 
Pardjono, et al., 2020).  

Students are cultivated to collaborate, and learning 
materials are sought for solving real problems (Hartini 
et al., 2020; Stehle & Peters-Burton, 2019). Problem-
solving skills can be developed in engineering design-
based physics learning (Hartini et al., 2020). Practice-
based learning or projects can improve problem-solving 
skills through a series of activities to make a product 
(Chiang et al., 2016). The engineering design learning 
process applies the concepts of physics and 
mathematical logic to solve real problems in life 
(Deininger et al., 2017). Students use physics concepts 
and equations to solve problems by making certain 
products (Umamah & Andi, 2019; Wahyuni et al., 2019). 
Based on these studies, it is necessary to develop student 
worksheets that are able to train students' problem 
solving skills. 

The engineering design process is a process in 
which the concepts of science, mathematics, and the 
application of engineering are used to improve effective 
problem-solving (Ali & Tse, 2023; Soe et al., 2018). The 
engineering design process (EDP) describes the stages of 
activity in the practice-based learning process of making 
products (Vistara et al., 2022). The practice-based 
learning process can be carried out effectively and 
efficiently if there are materials, guidelines, and 
instructions in the form of special teaching materials 
(Sari et al., 2016). One of the main components of 
learning tools to support the implementation of good 

learning is student worksheets (LKPD) (Ekantini & 
Wilujeng, 2018). student worksheets (LKPD) is 
structured to facilitate the learning process of students 
so that they are more active in learning (Asma et al., 
2020).  

Based on the results of the several studies of physics 
learning tools, it is known that teachers have not 
developed student worksheets optimally to develop 
thinking skills and problem-solving skills (Salam et al., 
2023). Student worksheets are structured to facilitate 
students in constructing understanding in a structured 
and systematic way, as well as to develop students' 
physics problem-solving abilities to the fullest (Asma et 
al., 2020; Lisanti et al., 2022). Student worksheets need to 
be developed to support lesson plans and learning 
objectives (Nuryadin et al., 2023). Other information was 
obtained from the results of interviews with class X 
students majoring in motorcycle engineering and 
business; as many as 85% of the total respondents stated 
that they were more enthusiastic about learning physics 
using practical learning methods. 

Based on the description of the information that has 
been presented, it is necessary to have practice-based 
physics learning with the help of worksheets. 
Engineering Design Process (EDP)-based student 
worksheets are used as guidelines in the physics 
learning process. In learning physics, students apply the 
concept of physics to motorcycle electrical problems. In 
physics learning activities that implement student 
worksheet based on the engineering design process 
(EDP). Students are trained to analyze and solve 
problems and situations in the context of engineering 
(Lin et al., 2021). Students encounter problems and 
discuss in solving physics problems. Students identify 
and define problems, collect relevant information so that 
creative ideas are produced, develop them, and re-
evaluate their ideas (Ali & Tse, 2023; Piawi et al., 2018). 
Engineering-based learning objectives enable students 
to develop problem solving skills. 

Physics practical learning using student worksheets 
based on the engineering design process can provide 
opportunities for students to develop skills in applying 
physics concepts to solving electrical problems through 
manufacturing products, according to automotive 
majors (Nurtanto et al., 2018; Soe et al., 2018). This 
research and development aim to produce student 
worksheets using the engineering design process to train 
students' problem-solving skills, especially in dynamic 
electricity material, and determine product feasibility 
and practicality, as well as student and teacher 
responses to student worksheets. The results of this 
study can be used as an alternative reference source in 
the development of physics teaching materials, 
especially for vocational schools. So that learning 



Jurnal Penelitian Pendidikan IPA (JPPIPA) February 2024, Volume 10 Issue 2, 545-556 

 

547 

physics at vocational schools becomes more varied, and 
innovative, and by the demands of the curriculum and 
the characteristics of physics at vocational schools. 

 

Method 
  

This research was carried out at a vocational school 
in the special region of Yogyakarta, in the academic year 
2022–2023. Product implementation (student 
worksheets) used a sample of nine class X students 
majoring in Motorcycle Engineering and Business. After 
completing the lesson, the teacher and students provide 
practical assessments and responses to the student 
worksheets that have been used. The instruments used 
in this study included feasibility assessment sheets, 
practicality assessment sheets, problem-solving ability 
questions, and teacher and student interview guidelines. 

This type of research is research & development 
(R&D). The development model used is the ADDIE 
model, which consists of five stages: analysis, Design, 
Development, Implementation, and Evaluation Stage. 
ADDIE's flow of stages is presented in Figure 1. 

 

 
Figure 1. Product research and development flow 
 

Data analysis in this study included four analyses: 
data analysis on the feasibility assessment; data analysis 
on the practicality; analysis of problem-solving skills 
assignments; and analysis of N-Gain scores. An 
analysis of task scores is used to determine the extent to 
which competency or problem-solving skill indicators 
are achieved by students. The product feasibility 
assessment was carried out using the Guttman scale, 
while the practicality (readability) assessment used the 
Likert scale. The scoring criteria are presented in Tables 
1 and 2. 
 
 

Table 1. Criteria for Guttman Scale Data 
Alternative Answer Score 

Yes 1 
No 0 

 
The Likert scale is used for practicality assessments. 

Statements related to student work sheet are presented, 
then students vote certain answers. There are four 
answer choices that students can choose for response 
data on student worksheets. 

 
Table 2. Criteria for Likert Scale Data 
Alternative Answer Score 

Strongly Agree 4 
Agree 3 
Don't Agree 2 
Strongly Disagree 1 

 

Data from the feasibility and practicality 
assessments are then averaged and converted into 
percentage data using Equation 1. 

 

P = 
∑ 𝑋

∑ 𝑋𝑖
 x 100%        (1) 

 
Description: 
P = Percentages 
ΣX = Total score obtained 
ΣXi = The maximum score of the assessment 
 

Data in the form of percentages is then converted 
into feasibility and practicality criteria. The eligibility 
criteria for student worksheet products are presented in 
Table 3. 

 
Table 3. Student Worksheet Eligibility Criteria 
Percentage (%) Criteria 

80 < P ≤ 100 Very Worthy 
60 < P ≤ 80 Worthy 
40 < P ≤ 60 Less Eligible 
20 < P ≤ 40 Not feasible 
0 - 20 Very Unworthy 

 
The practicality assessment percentage of student 

answer sheets is interpreted into practical criteria 
(readability). The five product practicality criteria are 
presented in Table 4. 
 
Table 4. Criteria for the Practicality of Student 
Worksheets  (Haerani et al., 2023) 
Percentage (%) Criteria 

80 < P ≤ 100 Very Practical 
60 < P ≤ 80 Practical 
40 < P ≤ 60 Less Practical 
20 < P ≤ 40 Impractical 
0 - 20 Very Impractical 
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Product implementation using pre-test and post-
test group design Task score analysis uses the four 
scoring criteria presented in Table 5. Task score analysis 
is used to determine the achievement of students' 
problem-solving skills indicators during the learning 
process. 

 
Table 5. Task Scoring Criteria 
Alternative Answers Score 

Correct and Complete Answers 3 
Correct and Incomplete Answers 2 
Incorrect and Incomplete Answers 1 
No answer 0 

 
An N-Gain analysis is used to determine the criteria 

for increasing problem-solving abilities before and after 
learning to use student worksheets. As for the analysis 
of the value of N-Gain (g) using equation 2. 

 

g = 
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
         (2) 

 
The results of calculating the N-gain value are then 

interpreted into categories. The criteria for the 
normalized N-gain value, according to Richard R. Hake, 
can be seen in Table 6. 
  
Table 6. Category of N-Gain Values 
N-Gain Value Criteria 

g > 0.70 High 
0.70 > g > 0.30 Moderate 
g < 0.30 Low 
g = 0.00  No Increase 

 

Result and Discussion 
 

This development research produced student 
worksheets that were used as physics study guides for 
class X students in the Motorcycle Engineering and 
Business Competence. Activities on student worksheets 
are specifically designed to train students' physics 
problem-solving skills on dynamic electricity material 
through practical activities such as making replicas of 
motorcycle turn signal electrical circuits. The 
development of student worksheet activities refers to the 
stages of the engineering design process (EDP), which 
consists of 7 (Manalu et al., 2022; Wind et al., 2019), 
namely identifying problems, gathering information to 
determine solutions, identifying problem-solving 
solutions, designing product prototypes into models, 
creating and testing the effectiveness of models, 
reflecting on products, and presenting products.  

The results of the student analysis showed that class 
X motorcycle engineering and business students more 
easily understood physics and were eager to learn when 
practicing. Students are more interested in learning 

physics, not only theory but also practice applying 
formulas (Safarati & Zuhra, 2023). The implementation 
of the physics curriculum in vocational schools requires 
that physics learning processes and materials refer to 
productive needs, so learning physics should be more 
adaptive (Aristawati et al., 2023). One of the needs of 
teaching materials in the form of student worksheets is 
that they are developed to support physics learning 
based on competency skills and to develop students' 
problem-solving skills (Nisa et al., 2020). 

The second stage is the design stage. A review of 
various sources, such as articles, books, and curricula, is 
carried out in order to compile the design, format, and 
details of the content (material) on the student 
worksheets. The design of student worksheets includes 
cover and content displays, a selection of fonts, font 
sizes, and font colors (Fatimah & Rohani, 2022). The 
cover and contents of student worksheets are made 
colorful so that their appearance becomes more 
attractive (Ekantini & Wilujeng, 2018). In addition, the 
selection of motorcycle images, images of motorcycle 
turn signals, image positions, and the vocational schools 
logo are included in the display elements of student 
worksheets with the aim that student worksheets are in 
accordance with the theme of learning material and look 
more attractive.  
 

  
Figure 2. Student worksheet design (a) Front cover; (b) Use of 

assignment column illustrations 

 
The activity steps on the worksheet are adjusted to 

the stages of the engineering design process (EDP) and 
indicators of problem-solving ability adapted from the 
synthesis of several experts. The physics material on 
student worksheets is dynamic electricity material 
applied to motorcycle turn signal electrical systems, 
which are systematically arranged it aims to train 
students to solve problems through practical activities 

according to their interests and majors. At this stage, the 
design of student worksheets as well as the grid of 
assessment sheets and assessment instruments are also 
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made rigid. The assessment grid is carried out as well as 

a feasibility assessment sheet and a practicality 
assessment questionnaire (readability). 

In the third stage (development) the product 
development of student worksheets is carried out 
according to the format and grid that have been 
prepared before. The display of the cover and contents 
of the completed student worksheet is presented in 
Figure 2. At this stage, the feasibility assessment and 
stage 1 revision of the student worksheet are carried out 
before being implemented in vocational schools.  

The cover of the student worksheet contains a 
picture of a motorcycle, class identity and student 
expertise competence, university logo, and the title of 
the student worksheet. Worksheets that have been 
completed are then assessed on the six feasibility 

indicators for student worksheets. The results of the 
feasibility assessment are presented in Table 7. 

 
Table 7. Results of the Student Worksheet Feasibility 
Assessment 
Component Average 

Percentage (%) 
Category 

Suitability of goals and 
materials 

93.33 Very Worthy 

Conformity to the EDP 
Model 

100 Very Worthy 

Indicator of problem-solving 
ability 

100 Very Worthy 

Presentation 88.89 Very Worthy 
Appearance 90.47 Very Worthy 
Language 83.33 Very Worthy 
Percentage average 92.67 Very Worthy 

 
The data in Table 7 shows that all of the student 

worksheet indicators are included in the very Eligible 
category, with an assessment percentage of 92.62%. 
Based on the feasibility assessment, the lowest 
percentage is on the language indicator, which is equal 
to 83.33%. The conformity indicator on the worksheet to 
the EDP model and the problem-solving ability indicator 
obtained a percentage of 100%. This shows that learning 
scenarios designed on student worksheets have fulfilled 
the eligibility requirements for competency-based 
physics learning and can be used to train students' 
problem-solving abilities. Even so, there are several 
improvements, including the proportion of the image 
being too small. 

The fourth is the implementation stage. Worksheets 
that have been declared feasible and have been revised 
according to the assessor's suggestions and comments 
are then tried out in schools. At this stage, it is used to 
determine the practicality of student worksheet 
products obtained from student response questionnaire 
data. The practical assessment is carried out after the 

lesson is finished. In addition, at the implementation 
stage, pre-test and post-tests were carried out to find out 
the increase in problem-solving skills before and after 
using student worksheets using the engineering design 
process (EDP) model. The results of the practicality 
assessment of student worksheets are presented in Table 
8. 
  
Table 8. Practicality Assessment Results 
Component Average 

Percentage (%) 
Category 

Content suitability 99.07 Very Practical 
Convenience 96.83 Very Practical 
Clarity 100 Very Practical 
Appearance 95.83 Very Practical 
language 97.92 Very Practical 
Percentage average 98.20 Very Practical 

 
Based on the data in Table 8, it is known that the 

highest percentage is the clarity indicator of 100%, while 
the lowest percentage is the student worksheet 
appearance indicator. On the percentage appearance 

indicator of 95.83. In general, it can be concluded that 

the student worksheets that have been developed fulfill 
the practical requirements with an average percentage of 
98.20% in the Very Practical category. Student 
worksheets can be used widely in physics learning to 
help students carry out practical activities. 

At each stage of the practical learning process, 
students are trained in skills for identifying problems of 
electricity to motorcycle signals. Students seek 
information from various learning sources and use the 
data to design strategies to overcome various obstacles 
in making replicas of turn signal circuits. The final stage 
is that students evaluate solutions by piloting a series of 
turn signal replicas. At each stage, student performance 
is assessed based on the ability of each indicator through 
an analysis of the tasks students are working on. 
Learning activities that involve students in building 
understanding can stimulate students' cognitive abilities 
(Hartini et al., 2020; Siregar et al., 2023). Understanding 
the learning material can improve problem solving skills 
of student (Mohd Abeden & Siew, 2022; Setyarini et al., 
2021). 

 
Table 9. Task Analysis of Problem-Solving Ability 
Indicator Problem-Solving Score 

Identify the problem 88.89 
Devise a strategy 100 
Apply strategy 88.89 
Evaluate solutions 77.78 
Average  88.89 

 
The results of the task analysis showed that the 

average score of students' problem-solving skills was 
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88.89. Referring to the minimum completeness criteria 
for physics, the score is already above 75. Physics 
practicum activities referring to the engineering design 
process stage are alternative learning strategies that 
teachers can use to improve students' problem-solving 
abilities through practical activities (Wind et al., 2019). 
For learning purposes that involve students to actively 
develop cognitive abilities, student worksheets are 
needed (Mumtaza & Zulfiani, 2023; Piawi et al., 2018). 
One of the characteristics of learning physics in 
vocational schools is that the learning process and 
learning materials are adapted to the character and 
competency skills of students (Hidayatullah et al., 2020). 
Electrical materials are one of the materials that are not 
compatible with vocational materials (Khoeriah et al., 
2020).  

The stages of the EDP model of identifying 
problems, seeking information, identifying solutions, 
and making products can train students to develop 
cognitive abilities in the form of problem-solving skills 
(Vistara et al., 2022). Students use physics concepts and 
equations to solve problems by making certain products 
(Berland et al., 2014). How to learn physics by applying 
physics concepts to everyday problems can improve 
students' abilities according to competency skills 
(Lisanti et al., 2022a; Wheelahan, 2015). In addition, 
practice-based physics (science) learning activities 
increase students' motivation and activeness, which in 
turn can improve their cognitive abilities and problem-
solving abilities (Gillies & Nichols, 2015; Sithole et al., 
2017). Learning that is centered on student has a 
significant role on students' problem solving abilities.  
 

 
Figure 3. Product effectiveness test of replica motorcycle turn 

signals 

 
Students in groups carry out learning activities, 

namely identifying problems encountered during 
designing and making products (Yu et al., 2020). 
Learning activities like this provide opportunities for 
students to develop problem-solving skills effectively 

(Jaenudin et al., 2020). Students gain direct learning 
experience in solving problems through practical 
activities (Chiang & Lee, 2016). Understanding gained 

through direct experience (practice) provides better 
retention compared to only understanding through 
seeing or reading (Nurtanto et al., 2020). Physics 
learning activities using various types of learning 
resources make it easier for students to understand the 
material and improve problem solving abilities 
(Setyarini et al., 2021). It is easier for students to 
understand the material through practical activities 
compared to using the lecture method (Mumtaza & 
Zulfiani, 2023). 

Learning activities using group practice methods 
make the learning atmosphere fun (Asma et al., 2020). 
The physics material for practice is adapted to the 
automotive theme and is designed in a systematic and 
structured manner. Students apply electrical physics 
material to make replicas of motorcycle turn signals. 
Technique-based learning or skill competencies make 
students more enthusiastic about learning. Fun physics 
learning makes students active in learning so that 
learning is not boring (Nurtanto et al., 2018). During 
product manufacturing activities, students actively 
build their knowledge and understanding (Hjalmarson 
& Parsons, 2021). Learning activities through science, 
technology, and engineering practices can stimulate 
students' problem-solving abilities (Norlaili et al., 2022). 
Problem-solving abilities can gradually develop through 
a series of product manufacturing stages (Vijaya et al., 
2017; Yu et al., 2020). 

Practice-based science learning activities are 
student-centered and have a significant impact on 
students' problem-solving abilities (Ginting et al., 2023). 
In the learning process, the function of the teacher in 
practical learning is to act as a guide and facilitator 
during the learning process and provide various 
learning resources (Hairida & Setyaningrum, 2020; 
Salinas et al., 2023). Through engineering design process 
activities, students learn independently to find their 
understanding through the problem-solving 
mechanisms they encounter (Faozi et al., 2020; Jaenudin 
et al., 2020). Students seek solutions from various 
reference sources. In addition, group discussion 
activities facilitate students’ collaboration and exchange 
of ideas (Sagita et al., 2023). Practical activities and group 
discussions can stimulate the development of students’ 
cognitive abilities, including problem-solving abilities 
(Susbiyanto et al., 2019; Wahyuni et al., 2019). 

Electrical study material is applied to the 
automotive department, one of which is the motorcycle 
light electrical system. Physics learning that facilitates 
students to practice applying physics concepts through 
making certain products can develop students' cognitive 
abilities (Umamah & Andi, 2019). One of the physics 
materials that students consider difficult is electricity, so 
problem-solving abilities need to be developed in 
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physics learning (Ibnusaputra et al., 2023). The ability to 
solve physics problems in electrical materials is a very 
fundamental ability for vocational students (Anggraini 
et al., 2022). Learning physics according to the context 
that students are interested in can train students' 
problem-solving skills (Sari et al., 2023). Students' 
solving skills are more easily improved using learning 
methods that put theory into practice directly (Astriani 
et al., 2023; Gunawan et al., 2018). 

Measuring the ability to solve problems in the 
physics of dynamic electricity material is carried out 
before learning to determine students' initial abilities. 
After students follow a series of stages of the learning 
process, they are given a post-test. Based on the results 
of the pre-test and post-test, the increase in students' 
solving abilities in electricity material can be measured. 

 

 
Figure 4. Comparison of pre-test and post-test scores in 

physics problem solving ability 

  
Based on the data in Figure 4, it is known that the 

average pre-test value is 16.67. The average value of the 
pre-test is still very low and below the minimum 
standard value. The average score of the students' post-
test increased after learning to 81.94. This value is higher 
than 75, which is the minimum standard score for 
physics at the school. The test results showed that 
students experienced an increase in problem-solving 
abilities after being given learning treatment using 
engineering design process-based student worksheets. 
Increasing students' physics problem-solving abilities, 
then analyzing each indicator of problem-solving ability. 
Based on the results of the analysis of test scores, it can 
be seen that the increase in students' problem-solving 
abilities increased in all indicators. 
 
Table 10. N-Gain Problem-Solving Ability 
Indicator  N-Gain Criteria 

Identify the problem 0.92 High 
Devise a strategy 0.92 High 
Apply strategy 0.82 High 
Evaluate solutions 0.56 Moderate 
Average 0.80 High 

 

Data in Table 10 shows that the highest increase 
occurred in the indicators of identifying problems and 
designing strategies. Both of these indicators have an N-
Gain value of 0.92 and are included in the High 
improvement criteria. The lowest increase occurred in 
evaluating indicators. On the indicator evaluating the 
solution, the N-Gain value is 0.56. Students experience 
an increase in ability on indicators evaluating solutions 
in the Moderate category. The stage of evaluating 
solutions is the last stage of the problem-solving ability 
indicator and is included in cognitive level 6. An analysis 
of increasing physics problem-solving abilities in each 
student is carried out to determine the achievement of 
research and learning objectives. 

 

 
Figure 5. Comparison of the percentage of criteria for ability 

to solve physics problems 

 
Based on the data in Figure 5, it is known that 

students who experienced an increase in their ability in 
the Moderate category were 22%, and there were no 

students in the Low category of improvement. The test 
results showed that as many as 78% of students 
experienced an increase in their ability to solve physics 
problems in the high improvement category. Most of the 
students experienced an increase in their ability to solve 
problems in dynamic electricity physics after learning 
physics using engineering design process-based student 
worksheets. Physics learning in vocational high school 
does not only cover concept mastery but also its 
application (Amalia et al., 2024; Hidayatullah et al., 
2020). Physics learning must be developed on the basis 
of the application of theory (Roemintoyo & Budiarto, 
2023). 

After implementing the student worksheets, the 
fifth stage is evaluation. At this stage, an analysis of the 
achievement of learning objectives and product 
development objectives is carried out. The results of the 
assessment and implementation show that the level of 
feasibility and practicality of student worksheets using 
the stages of the Engineering Design Process (EDP) 
learning model is included in the category of very 
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Feasible and very Practical. Students experience an 
increase in their ability to solve physics problems in the 
High category. However, there are still some students 
whose improvement category is Moderate. Learning 
activities using student worksheets based on the 
engineering design process help students understand 
the material. Students are required to think critically to 
solve problems (Wind et al., 2019). Such learning can 
stimulate students to improve their problem solving 
skills (Mohd Abeden & Siew, 2022). 

Based on learning that implements student 
worksheets using the stages of the Engineering Design 
Process (EDP) learning model, there are several findings 
that become notes. These findings include that there are 
factors that influence the results of product 
implementation, namely that students are not used to 
doing practice-based physics learning to make products. 
Even though students look enthusiastic about 
participating in learning, the teacher takes more time to 
provide explanations and guidance during the learning 
process. In addition, because learning is carried out after 
the pandemic, teachers and students need more time to 
adjust to learning rhythms, learning patterns, and 
learning styles and to recall basic material about 
electricity presented at the previous level.    
 

Conclusion  

 

The student worksheets produced have met the 
eligibility requirements in the very eligible category and 
the practical requirements in the very practical category 
to be implemented in physics learning at vocational high 
school, especially for class X competence in automotive 
(motorcycle) engineering expertise in dynamic 
electricity material. Student worksheets using the stages 
of the Engineering Design Process (EDP) learning model 
are used to train students in improving their physics 
problem-solving skills during the physics learning 
process. The results of the research and the results of the 
discussion, it can be concluded that student worksheets 
using the stages of the Engineering Design Process 
(EDP) learning model can be used in vocational physics 
learning to train and improve students' physics 
problem-solving skills of students. 
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