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 The application of the independent curriculum focuses on crucial material 
and the student development for character and competence.  The Student 
Worksheet used by teachers does not meet the requirements of the 
curriculum, i.e. it is project- according to, particularly in relation to 
renewable energy materials. This research aims to produce Student 
Worksheet on renewable energy materials according to for project 
according to learn for phase E that is valid and practical. The method used 
in this research is research and development (R&D). The model for 
development used is a 4-D model comprising 4 phases: define, design, 
develop and disseminate. Indicators were used to assess validity and 
practicality. In the validity analysis, three validators rated the 
presentation component as 0.87, visuals as 0.9, content feasibility as 0.83, 
and language feasibility as 0.9, all of which have excellent standards. 
Three physics teachers and 60 students did a practicality analysis, yielding 
an average score of 95% and 81.6%, suggesting that the criteria are 
extremely practical. According to the analysis of validity and usability, we 
can say that the Student Worksheet on renewable energy materials 
according to  project- according to learn is valid and practical, so that it 
can be used in renewable energy learn. 
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INTRODUCTION 

The Merdeka curriculum was designed as a more adaptable curriculum framework 

that focuses on core materials and students character and competency development  

(Kemendikbud, 2022;  Susanty,2020; & Sapitri, 2022). The Merdeka curriculum is 

distinguished by a diverse intra-curricular learn approach that emphasizes an optimal 

content structure. This technique gives students plenty of time to investigate concepts and 

improve their skills. . The independent curriculum is applied for learn recovery according to 

for Permendikbudristek No. 56 of 2022 concerning  Curriculum Implementation Guidelines 

in the learn Recovery Framework. The implementation of the independent curriculum aims 
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to provide a more independent and enjoyable learn experience for students (Susanty, 2020). 

The success of the curriculum depends largely on how it is implemented (Sari, et al., 2023). 

The autonomous curriculum is meant to increase reading and writing skills, i.e., critical 

thinking and communication skills is problem solving (Yamin & Syahrir, 2020). To support 

the literacy ability of students, teaching materials and Student Worksheet are needed in 

related with the expectations of the independent curriculum (Sumantri, 2019). In the 

problems studied, the Student Worksheet method used by teachers did not meet curriculum 

requirements, i.e., it was project-according to. 

Student Worksheets are sheets specifically designed to guide students in the learn 

process (Depdiknas, 2008; Amir et al., 2022; Daryanto, 2018; & Putri, 2019). Student 

Worksheet aims to help learners understand the subject matter in a systematic and 

structured way. Student Worksheet has simpler elements than modules, but is more 

complex than books, Student WORKSHEET has six elements, including: title, learn guide, 

basic skills or topic, information for support, tasks or work steps and assessment (Nurdin, 

2016). Student Worksheet is a demand for students to actively participate in the process of 

learn, which makes the role of teachers more likely to guide and monitor the work of 

students. Also, in the independent study program, the recommended learn model is project-

according to learn, so the Student Worksheet is expected to be project-according to.  

The project-according to learn model (PjBL) is a model of learn that organizes 

education into a project (Azmi et al., 2018; Thomas & Stewart, 2000; Larmer et al., 2015). 

PjBL is an approach who dynamic to learn, in which students actively learn real-life 

problems, take on challenges and deepen their knowledge (Erlinawati et al., 2019; Markham, 

2011). The purpose of PjBL is the independence of students in learn to complete the tasks 

they face. In the independent curriculum, the model who recommended for learn is PJBL. 

Guidance by teachers is needed to direct students so that the process of learn can run 

according to the learn flow. Using this model, students should be able to create a product 

resulting from the design of each material.. The project implemented is expected to make 

students find a problem and solve it. The processes for implementing the project follow the 

PjBL syntax, which includes establishing the core questions, preparing the project planning, 

making timetables, monitoring the students and project progress, analyzing the results, and 

evaluating the experiences. 

This research was done through interviews with physics teachers and the distribution 

of questionnaires to students done at SMAN 1 Banuhampu. The first analytic research 

results, including  curriculum used, are still being implemented at SMAN 1 Banuhampu, 

i.e., the independent curiculum; the teaching materials used are still in  form of printet the 

books in public libraries and government-provided books in general; and teachers' use of 

Student Worksheet is not in line with the curriculum requirements, i.e., project-according to, 

particularly in relation to renewable energy. To address the issues at SMAN 1 Banuhampu, 

a Student Worksheet who can assist pupils in the Merdeka Phase E curriculum in high 

school is required. The resulting Student Worksheet should actively engage students in the 

physics learn process, particularly in generating a product that provides relevant and easy-

to-understand concepts. According to the above context, this research aims to produce 

LKPD on renewable energy materials according to for project according to learn for phase E 

that is valid and practical. The problem studied is what is the degree of validity and 

practicality of the Student Worksheet on renewable energy materials according to for 

project-based learning. 
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METHODS 

The type of research used in this study is the Research and Development (R&D) 

development method. The development model used is the 4-D model by Thiagarajan which 

has 4 stages, namely Define, Design, Develop, and Dessiminate. The product obtained is 

LKPD on Renewable Energy material based on Project Based Learning for Phase E at SMA 

N 1 Banuhampu This research was only carried out until the development stage, namely 

validation and practicality due to limited time. 

At the initial stage, namely Define, a needs analysis was carried out on the research, 

namely curriculum analysis, analysis of learner characteristics, material analysis and 

analysis of learning objectives. The next stage is Design, namely the design / framework of 

Student Worksheet. The PjBL-based Student Worksheet framework made contains several 

Student Worksheet structures in accordance with (Depdiknas, 2008). In the Student 

Worksheet there is an Student Worksheet structure developed The structure of the designed 

Student Worksheet consists of a cover, instructions for using Student Worksheet, learning 

outcomes to be achieved, brief material, supporting information for tasks and work steps, 

and assessment. 

In the cover design, there is a university logo, curriculum logo, tut wur handayani 

logo, author's name, LKPD title, phase, group, name, class, and university. The dominant 

color on the cover is blue. The cover also contains illustrations of renewable energy such as 

images of windmills and solar panels. On the next page there is a design of LKPD 

instructions. And for the next page, there is a design of learning outcomes & identity and 

brief material. The next design is the design of learning outcomes and the design that 

contains identity & brief material adapted to the independent flow. For the next design is 

the design of supporting information & tasks and the design of work steps in accordance 

with the syntax of Project-based learning. 

Furthermore, the implementation of the Develop stage of this stage is carried out by 

validating the assessment by 3 UNP physics lecturers by filling out a validation instrument 

questionnaire. In the validation instrument there are several components to determine the 

validity of the LKPD made. These components consist of presentation components, 

graphical components, content eligibility components, and language eligibility components. 

After the validation assessment, product revisions were made according to the direction of 

the validator. After that, the practicality assessment was carried out by teachers and 

students. In the practicality instrument there are several aspects, namely aspects of 

attractiveness, aspects of ease of use, aspects of benefits and aspects of clarity of content. 

According to for the problems studied, the method used to determine validity and 

usability is Aiken's V-validity index.  The product to be validated is Student Worksheet on 

PJBL on renewable energy for Phase E at SMA N 1 Banuhampu. In order to determine the 

validity and usability of the products created, a validity and usability analysis is carried out. 

 

Validity  

Validity  three UNP physics lecturers completed validation indicator questionnaires to 

examine the analysis.Before product validity is implemented, validation indicators are 

referred to according to the grid from the Ministry of Education[8] first. The validation 

indicator contains several components to determine the validity of the Student Worksheet. 

The component consists of a presentation component, a graphic component, a content 

feasibility component, and a language feasibility component.  
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Validation assessment is used analysis of Aiken's V validity index assessment [21] 

using the following equation (1). 

𝑉 =
Σ𝑠

𝑛(𝑐 − 1)
 (1) 

 
𝑠 =  𝑟 − 𝐼ₒ 

 
(2) 

 

Description:  

V = validity index of question items  

s = sum of all scores from valitor  

l0 = lowest score in the evaluation category (in this study = 1)  

c = highest assessment number  

r = validator choice score  

n = number of validators 

  

The Aiken's V rating index scale is a range of 0 to 1 with low, medium and high 

categories as in table 1.  

Table 1. Aiken V scale interval 

Interval Category 
≤ 0.4 Low 

0.4 < V ≤ 0.8 Medium 
0.8 < V High  

                   [22] 

 

Practicality 

After the evaluation of the validity analysis, an evaluation of the practical analysis of 3 

physics teachers and 60 students of SMA N 1 Banuhampu was conducted. The assessment 

indicators used are in accordance with the Ministry of Education and National Education 

grid[8]. The practicality assessment indicator consists of 4 assessment aspects, namely the 

attractiveness of Student Worksheet, Ease of use of Student Worksheet, Benefits of Student 

Worksheet, and Clarity of Student Worksheet content. Assessment of practicality used the 

following formula in equation (3). 

 

𝑃 =
𝑓

𝑁
𝑥 100 % (3) 

Description:  

P = Final Value  

f = Score Gain  

N = Maximum Score 

There are five criteria for practicality, namely impractical, less practical, practical 

enough, practical, and very practical [23]. The value content criteria are shown in Table 2 

below. 
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Table 2. Criteria of Product Practicality 

Final grade (%) Criteria 
0 – 20  Impractical 
21 – 40 Less Practical 
41 – 60  Practical enough 
61 – 80  Practical 

81 – 100  Very Practical 

                   [23] 

 

RESULTS AND DISCUSSION   

Results  

Validity Analysis  

Validity results were acquired using the approved method of analysis, and they were 

reviewed by three UNP Physics lecturers.In the indicator of validity instruments consists of 

4 components, namely the presentation component, graphic component, content feasibility, 

and language feasibility. 

As a result of the evaluation of the presentation component, you can see in Table 3 

below which validity tests were valid. 

Table 3.  The validity analysis Results of the presentation components 

 

Indicator V’ Aiken Information 

Cover 0.92 High 

Identity 1.00 High 

Instructions for use 1.00 High 

learn outcomes 0.92 High 

learn objectives 0.92 High 

Short material 0.83 High 

Practice questions 0.83 High 

Work guide 0.83 High 

Self-task 0.75 Medium 

Bibliography 0.75 Medium 

Classifying forms of 

energy 
0.83 

High 

Analyze the forms of 

energy and their use in 

daily life 

0.83 

High 

Analyze the applicability 

of the Law of 

Conservation of 

Mechanical Energy to 

events that occur in 

everyday life 

0.83 

High 
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Finding the problem of 

energy availability that 

exists in the environment 

around the place of 

residence 

0.83 

High 

Discovering potential 

energy sources in the 

environment around 

where you live 

0.83 

High 

Planning the design of 

making simple energy-

producing tools or 

prototypes as a solution to 

the problem of energy 

availability 

0.92 

High 

Making tools or 

producing prototypes 

making simple energy-

producing tools or 

prototypes 

0.92 

High 

Energy and effort 0.92 High 

Forms of energy 0.92 High 

Power and energy change 0.83 High 

Law of conservation of 

mechanical energy 
0.92 

High 

Energy efficiency 0.83 High 

Renewable and non-

renewable energy sources 
0.92 

High 

There are supporting 

images/ illustrations / 

videos 

0.83 

High 

Presentation of interactive 

materials 
0.92 

High 

Linkage between activities 0.83 High 

Integrity of material 

meaning 
0.83 

High 

Sorted question 0.92 High 

Bibliography 0.75 Medium 

Average 0.87 High 

 

According to the data in the table above, of the 29 total indicators, there are 3 

indicators with moderate criteria with a value of 0.75. the average result the presentation 

component assessment is 0.87 with high standards, therefore the validity test is pronounced 

valid.The evaluation results of the graphics component are shown in Table 4 below. 
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Table 4. The analysis results of the validity of the graphical component 

 

Indicator V' Aiken Information 

Color 0.92 High 

Appropriate 

picture/illustration 
0.92 High 

Font usage 0.92 High 

Font size 0.92 High 

Text & background color 

contrast 
0.92 High 

Organized layout 0.92 High 

Display design 0.83 High 

Average 0.90 High 

 

According to for the data from the table above, all indicators received high criteria The 

average result  graphic component evaluation  0.90 with high criterion, and the validity test 

is certified valid..  evaluation results for the content appropriateness component are shown 

in Table 5. 

Table 5. The content validity analysis results 

Indicator V' Aiken Information 

Topic as per CP & TP 0.83 High 

TP compliant material 0.83 High 

Real-life links 1.00 High 

Encourage curiosity 0.83 High 

Creating questioning 

skills 
0.75 Medium 

Student profile of 

Pancasila: 

Believers, devoted to God 

Almighty, 

0.58 Medium 

Global diversity 0.75 Medium 

Mutual cooperation 0.83 High 

Independent 0.75 Medium 

Critical reasoning 0.75 Medium 

Creative 0.83 High 

PjBL Model: 

Problem presentation 
0.83 High 

Planning 0.83 High 

Scheduling 0.83 High 

Project creation 0.83 High 
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Assessment 0.83 High 

Evaluation 0.83 High 

Free Flow: 

Start from yourself 
0.83 High 

Concept exploration 0.83 High 

Collaboration Space 0.83 High 

Contextual 

Demonstration 
0.83 High 

Elaboration 

Comprehension 
0.83 High 

Connection between 

materials 
0.83 High 

Real action 0.83 High 

learn styles: 

Visual 
0.92 High 

Audio 0.92 High 

Kinesthetic 0.92 High 

Can be connected to 

everyday life 
0.92 High 

Accuracy of images with 

material 
0.92 High 

Conclusion 0.83 High 

Average 0.83 High 

 

According to the data in the table above, of the 30 total indicators, there are 4 

indicators with a value of 0.75 and 1 metric with a value of 0.58 included in the intermediate 

criteria. The average result of the examination  the component's content feasibility is 0.83 

with high standards, and the validity test  certified valid. 

 

The assessment results of the linguistic feasibility component are shown below (see 

Table 6). 

Table 6. The results of the validity analysis of the linguistic feasibility component 

Indicator V' Aiken Information 

Communicativ

e 
0.92 High 

Motivating 0.92 High 

No double 

meaning 
0.83 High 

In accordance 

with the rules 

of Indonesian 

grammar 

0.92 High 

Clear 0.92 High 
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information 

Spelling 

according to 

EYD 

0.92 High 

Average 0.90 High 

 

 According to for the information in the table above, all indications obtained high 

ratings. And the average result of the examination of the component of linguistic feasibility 

is 0.90 with high standards, and the validity test has been pronounced valid. Figure 1 

displays the following validity analysis graph. 

 
Figure 1: Validity Analysis Chart 

It can be seen from Figure 1 above, the value of the content feasibility component is 

lower than the presentation, graphic, and linguistic feasibility components with a value of 

0.83. The components of graphics and content feasibility have a higher value than the 

presentation and content feasibility components with a value of 0.9. The above validity 

analysis results indicate that the Student Worksheet renewable energy material according to 

for PjBL is valid with regard to presentation, grammar, content feasibility and linguistic 

feasibility, so that it is valid and compliant with the provisions of the independent 

curriculum. 

 

 

Practicality Analysis 

After the product was validated by 3 validators, a practicality analysis was conducted 

by 3 physics teachers and 60 Phase E students of SMAN 1 Banuhampu using a practicality 

instrument. Analysis of the practical results of Student Worksheet on PjBL-according to 

Renewable Energy material for Phase E have been carried out on 4 aspects of practicality 

assessment. This aspect includes the components of the attractiveness of the presentation, 

ease of use, benefits and clarity of content. The practicality test results by each teacher 

shown in Table 7 below. 
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Table 7.  The teacher's practicality analysis results of the PjBL-according to Student 

Worksheet 

Assessment aspect Practicality score Criteria 

The attractiveness of Student 

Worksheet 

92.4 % Very Practical 

Ease of use of Student 

Worksheet 

96.2 % Very Practical 

Benefits of Student 

Worksheet 

94.8 % Very Practical 

Clarity of Student Worksheet 

content 

96.7 % Very Practical 

Average 95 % Very 

Practical 

According to for the data in the table above, all aspects scored with very practical 

criteria. The aspect of the attractiveness of Student Worksheet scored 92.4%, the aspect of 

ease of use of Student Worksheet scored 96.2%, the aspect of the benefits of Student 

Worksheet scored 94.8%, and the aspect of clarity of Student Worksheet content scored 

96.7%. The average results of teachers' analysis on the feasibility of Student Worksheet 

according to for PjBL are 95% with very practical criteria. 

The  attractiveness aspect scores lower than the other 3 aspects with a score of 92.4. 

The content clarity aspect scored higher than the other 3 aspects with a score of 96.7. 

However, all aspects are included in the same criteria, namely very practical. It shown from 

the teacher's practicality analysis results above that the PjBL-according to renewable energy 

material Student Worksheet is practical, starting from the attractiveness aspect, the ease of 

use aspect, the benefits aspect and the clarity of content aspect, so that it can be used in 

learn. Therefore, the conclusion that the Student Worksheet on PjBL-according to renewable 

energy material for phase E is very practical to be used by teachers in learn. 

 

The students' analysis results of the usability of the PjBL-according to Student 

Worksheet are shown in Table 8. 

Table 8. The students' practicality analysis results of PjBL-according to Student Worksheet. 

Assessment aspect Practicality score Criteria 

The attractiveness of Student 

Worksheet 

82.1 % Very Practical 

Ease of use of Student 

Worksheet 

80.5 % Very Practical 

Benefits of Student 

Worksheet 

82.7 % Very Practical 

Clarity of Student Worksheet 

content 

81.3 % Very Practical 

Average 81.6 % Very 

Practical 

Table 8 shows, that the practicality analysis value of students regarding PjBL-

according to renewable energy material Student Worksheet for each aspect of the 

assessment is included in the very practical criteria. The attractiveness aspect score of 



Jurnal Penelitian Pembelajaran Fisika (JPPF) – VOL 10 NO.1 2024, 1 – 14 

Putri Et Al  11 

Student Worksheet is 82.1%, the ease of use aspect of Student Worksheet gets a value of 

80.5%, the benefit aspect of Student Worksheet gets a value of 82.7% and for the clarity 

aspect of Student Worksheet content with a value of 81.3%. From the results of the 

evaluation of the four aspects of the practicality of Student Worksheet on PjBL-according to 

renewable energy material for Phase E, an average of 81.6% was obtained with very 

practical criteria.   

The value of the ease of use aspect is lower than the other 3 aspects with a value of 

80.5. The benefit aspect gets a higher score than the other 3 aspects with a value of 82.7. The 

analysis results of the above students' utility are as follows that the PjBL-according to 

renewable energy material Student Worksheet is practical, starting from the aspect of 

attractiveness, the aspect of ease of use, the aspect of benefits and the aspect of clarity of 

content, so that it can be used in learn. Thus, the conclusion that the Student Worksheet of 

renewable energy materials for teaching according to for PjBL is very practical for use by 

students in phase E of education. 

Discussion 

The results of the Student Worksheet validity test on PjBL-according to renewable 

energy material are good and valid with an average value of the four components of 0.87. 

From this value, the validity of Student Worksheet on PjBL-according to renewable energy 

material is categorized as high and it can just concluded that the validation of Student 

Worksheet on PjBL- according torenewable energy material is very good. This study is 

consistent with previous research, namely Student Worksheet chemical equilibrium material 

according to for project- according to learn (PjBL) for phase F SMA which has been tested 

for validity (Sari & Alizar, 2023). Another study by Wiwek et al (2021) showed that Project-

according to learn tools can be utilized in physics classes to help students improve their 

communication abilities. Thus, Student Worksheet on PjBL- according to renewable energy 

material is suitable for application in the learn process.  

Teachers and students participated in the practicality test of the Student Worksheet on 

Project-according to learn (PjBL) for renewable energy materials. It received an average 

score of 95 from teachers and an average score of 81.6 from students. These findings suggest 

that the Student Worksheet on PjBL-according to renewable energy materials is useful and 

beneficial to both teachers and students during the learn process. This is consistent with 

Nurhamida and Andromeda's (2023) research on the usefulness of Project-according to 

learn-according to teaching modules and fits the standards of the autonomous curriculum. 

Furthermore, research demonstrates the applicability of the combined STEAM-PjBL Volta 

Cell Student Worksheet, making it appropriate for application in the lear process. (Yani et 

al., 2023). 

CONCLUSION 

From the validity analysis results conducted, the conclusion that the Student 

Worksheet product is according to for renewable energy material according to for project- 

according to learn for Phase E is valid with a validity index of 0.87 presentation 

components, 0.9 graphical components, 0.83 content feasibility components, and 0.9 

language feasibility components.  according to for the validity assessment results of Student 

Worksheet renewable energy material according to for project- according to learn for Phase 
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E, available for study. According to for the feasibility analysis results, the conclusion that the 

Student Worksheet product for Phase E is practical with an average teacher feasibility index 

of 95% and very practical criteria. For the practicality value of students, the average index is 

81.6% with very practical criteria. According to for the results the practical assessment of 

Student Worksheet renewable energy material according to for PJBL for Phase E, it is 

declared practical to be used in learn. 
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