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Abstract  

Learning objectives can be achieved if students are active in the learning process. Student activeness can be assessed 
through their involvement in study groups, responsibility, and how they express their opinions. Therefore, problem-based 
teaching materials are needed to train students' thinking skills and to ensure they are active in learning activities. The 
aim of this study is to develop a Problem-Based Learning (PBL) Student Worksheet (LKPD) on the topic of the human 
circulatory system, test the validity of the product, and its practicality. The method used in this research is Research and 
Development (R&D) with the ADDIE model. Data collection involved 130 eighth-grade middle school students and 6 
science teachers for practitioner validation and readability tests. The scope of this research is limited to the feasibility 
assessment of the Problem-Based Learning Student Worksheet by material experts, media experts, practitioners, and 
student readability tests. The teaching materials developed by the researchers include real-life problems to make them 
easily understood by students, supported by videos and articles to help understand the material. The validity test was 
conducted by lecturers from the Science Education Study Program at Universitas Negeri Malang and one science teacher. 
The material feasibility test achieved a percentage of 80.83%, categorized as valid, and the media feasibility test achieved 
a percentage of 90%, categorized as very valid. The practicality test was then conducted with students and science 
teachers. The student practicality test showed a percentage of 95.37% and 94.7% for teachers. Based on these results, it 
is concluded that the Problem-Based Learning Student Worksheet is feasible and practical for use in science learning. 
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INTRODUCTION  

Natural Science is concerned with understanding natural phenomena. In addition to grasping skills 
related to evidence, ideas, or universal theories, Natural Science also includes the process of discovering new 
things (Norrizqa, 2021). The teaching techniques in Natural Science focus on directly imparting skills to 
develop competencies for exploring and understanding the natural world scientifically, implemented through 
scientific inquiry to stimulate scientific thinking, working, and attitudes (Susilo, 2012). Natural Science 
education is distinctive because it requires critical thinking skills to analyze problems. Providing opportunities 
for critical thinking is one of the key goals of Natural Science education (Rahayuni, 2016). 

The ability to think critically in each individual does not necessarily improve with age. Critical 
thinking skills are related to the ability to identify, analyze, and solve problems innovatively and rationally, 
leading to valid opinions and conclusions. Each individual has different levels of critical thinking competence, 
depending on the guidance or experiences frequently undertaken to develop it (Fakhriyah, 2014). Critical 
thinking represents an intellectual potential that can be developed through learning methods, and every 
individual has the potential to develop critical thinking skills. Critical thinking is not solely for oneself but also 
for teaching others. This opinion is crucial because, for someone to succeed in any aspect, they are required to 
have the ability to think critically, as well as to reason inductively and deductively, such as knowing when to 
criticize and when to listen to others' ideas or suggestions (Zubaidah, 2010).  

Teachers play a crucial role in developing students' potential to organize learning so that complex 
subjects, such as the human circulatory system, can be expressed clearly and understood by students (Zulhelmi 
et al., 2017). Additionally, teachers contribute to realizing practical learning because 21st-century skills shift 
the focus of learning from teacher-centered to student-centered. Based on this statement, the learning process 
factors for character formation and educators' competence in creating more practical and efficient learning 
methods are significant in the learning approach. The learning process factors include: 1) the educator's ability 
to choose strategies; 2) the educator's ability to select learning models; 3) the educator's ability to engage 
students in the learning process; and 4) the educator's ability to produce instructional materials (Riana Sari et 
al., 2022). Educators are essential components with a significant role in implementing learning strategies. The 
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success of a learning strategy's application is closely related to the educator's ability to apply methods, 
techniques, or learning models (Pane & Darwis Dasopang, 2017).  

The selection of appropriate and accurate teaching media significantly impacts the success of learning, 
in addition to enhancing teacher competencies and abilities in designing instruction. Essentially, learning 
media serves as a bridge connecting facts or learning objects from educational sources transferred by the 
teacher to the students, aiming to achieve the targeted learning objectives (Susanto, 2021). One of the teaching 
tools used by educators to create active learning environments is the Student Worksheet. The Student 
Worksheet is a printed information sheet that includes material, summaries, and usage instructions for students 
to follow, based on the basic competencies to be achieved (Nilam et al., 2023). The use of Student Worksheets 
can be developed in various ways (Nurliawaty et al., 2017). One innovation that can be applied in the creation 
of Student Worksheets is integrating them with real-life problems that we often encounter.  

Problem Based Learning (PBL) is a teaching approach that presents real-life cases as a framework for 
students to practice critical thinking and problem-solving skills, as well as to gain fundamental knowledge and 
ideas from the lesson material (Mayasari et al., 2022). The PBL model requires students to be active 
participants in the learning activities because this model does not solely focus on the educator, thus enhancing 
students' learning outcomes on the studied material (Syarifudin et al., 2021). PBL is a study structure based on 
the constructivist pattern, which centers on student-centered learning techniques (Mayasari et al., 2022). The 
application of PBL in learning is crucial because its goal is to solve everyday problems, thereby familiarizing 
students with real-life situations (Mulyadi & Ratnaningsih, 2022) 

PBL involves three key aspects: the presence of a problem, student-focused learning, and learning in 
small groups. The implementation of the PBL model consists of five stages:1) Orientation of students to the 
problem.  In the first session, the educator emphasizes the learning objectives, encourages student participation 
in problem-solving activities, and presents the problem; 2) Organizing students for learning. In this phase, the 
educator groups students into several teams and provides them with instructions; 3) Guiding individual or 
group investigations. During this phase, the educator guides students in collecting the necessary data, 
conducting research, and exploring to find explanations and solve the problem; 4) Developing and presenting 
the problem. In this phase, the educator assists students in designing and preparing reports and documentation; 
5) Analyzing and evaluating the process and problem-solving results. In this final stage, the teacher supports 
students in reviewing the methods and findings of their observations  (Hotimah, 2020).  

Based on the needs analysis conducted through questionnaires with a teacher and several students at a 
public junior high school in Kediri Regency, it was found that during the Natural Science lessons, Student 
Worksheets developed using the Problem-Based Learning model were not utilized as learning resources. 
Instead, only the textbooks provided by the school were used, with no additional learning resources. This has 
led to a lack of development in students' critical thinking skills. 

In response to this issue, there is a need for media or learning resources that can support active student 
engagement in the learning process. Therefore, this study aims to develop a teaching tool, namely the Problem-
Based Learning Student Worksheet, to facilitate both educators and students in achieving the learning 
objectives effectively. This approach is intended to stimulate students to address real-life problems presented 
in the Student Worksheet, thereby enhancing their problem-solving skills and critical thinking. 

RESEARCH METHODOLOGY  

This research employs the Research & Development (R&D) methodology. The study aims to develop 
a Problem Based Learning Worksheets on the Human Circulatory, test the product's validity, and assess its 
practicality. The stages of this research method include: 

1. Analysis Stage: Reviewing the need for teaching materials on the topic of the human circulatory 
system. 

2. Design Stage: At this phase, the researcher designs Problem-Based Learning Worksheets for students. 
3. Development Stage: In the next phase, the researcher develops Problem Based Learning Worksheets 

for students on the topic of the human circulatory system. 
4. Implementation Stage: Testing the developed product through expert practitioner validation 

questionnaires, media expert validation questionnaires, material expert validation questionnaires, and 
student readability test questionnaires. 

5. Evaluation Stage: Correcting the developed product based on the evaluation results to meet any unmet 
needs or improvements. 

Here is an illustration of the ADDIE model stages: 
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Figure 1. ADDIE Development Model 
Source: Fudholi et al. (2020) 

Target of this research is the science teacher and eighth grade students. Needs analysis was conducted 
in May 2023 involving science teachers and 16 students from class VIII-I. Meanwhile, the development 
research of Student Worksheet was conducted on February 21, 2024 involving eighth grade junior high school 
students (n = 130) and science teachers (n = 6). Below is the table of research methods used. 

Table 1. Research Techniques 
Source : Personal Document (2024) 

Data Type Test Name Collection 
Technique 

Subject Analysis Method 

Qualitative Needs Analysis 
Test 

Questionnaire 1 Grade VIII 
Science Teacher 

Descriptive 
Analysis 

Quantitative Concept Validity 
Test 

Questionnaire Expert Lecturer Guttman Scale 
Statistical 
Analysis 

Needs Analysis 
Test 

16 Grade VIII 
Students 

Likert Scale 
Analysis 

Material Validity 
Test 

Expert Lecturer 

Media Validity 
Test 

Expert Lecturer 

Student 
Readability Test 

130 Students 

Practicality Test 6 Science 
Teachers 

  The data collection instruments used include expert validation questionnaires for content, media, and 
practitioner validation, as well as a readability test questionnaire for students. The validation questionnaire for 
the PBL Worksheets for Students developed utilizes a Likert scale. The Likert scale is employed to measure 
validators' perceptions or opinions regarding the developed product. Data collection techniques involve 
distributing questionnaires to junior high school educators and students. The type of data analyzed is 
descriptive quantitative. Suggestions or comments provided by validators constitute qualitative data, whereas 
responses from the questionnaire constitute quantitative data. Responses on the questionnaire use a Likert scale 
with five options: 1 for very good, 2 for good, 3 for fairly good, 4 for poor, and 5 for very poor. The data from 
the content expert validation questionnaire, media expert validation questionnaire, practitioner validation 
questionnaire, and student readability test questionnaire are then calculated as percentages. Subsequently, the 
percentage results of validity are matched with categories according to (Sarip et al., 2022) as presented in the 
table below. 

Table 2. Validity Percentage Categories 
Source : Sarip et al. (2022) 

Nomor Percentage (%) Validity Level 
1.  86 – 100 Very valid 
2.  71 – 85 Valid 
3.  56 – 70 Fairly valid 
4.  41 – 55 Somewhat valid 
5.  25 – 40 Not valid 

  The percentage results of the readability test obtained are then matched with categories according to 
(Rahima et al., 2022) as presented in the following table. 
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Table 3. Readability Test Categories 
Source : Rahima et al. (2022) 

Nomor Percentage (%) Validity Level 
1.  80 ,1– 100 Very good 
2.  60,1 – 80 Good  
3.  40,1 – 60 Moderate 
4.  20,1 – 40 Not good 
5.  0,0 – 20 Very poor 

 
RESEARCH RESULTS AND DISCUSSION 
Needs Analysis 
  This research and development are based on the needs analysis of junior high school teachers and 
eighth-grade students. The needs analysis results for teachers were obtained using a needs analysis 
questionnaire. The following table presents the results of the needs analysis of teachers that have been 
conducted. 

Table 4. Results of Teacher Needs Analysis 
Source : Personal Document (2024) 

Nomor Question Response 
1. Most teachers use lecture and discussion methods. 
2. Learning media used include textbooks, PowerPoint 

presentations (PPT), Google Forms, videos, and visual media. 
3. The use of student worksheets learning media is still limited. 
4. A constraint in learning is the limited availability of LCD 

facilities in each classroom. 
  Based on the needs analysis of science teachers, it was found that the majority of teachers still use 
lecture or discussion methods. The lecture method involves delivering lesson material to students or practicing 
learned theories to achieve learning objectives (Adilah, 2017).  In this method, the learning process is centered 
on the teacher, with students passively receiving information and tending to memorize material temporarily. 
According (Ramadhan, 2019), teachers who lack creativity can create a monotonous classroom environment, 
leading students to easily forget the taught material. The use of instructional media is also limited, with teachers 
typically relying on textbooks, which can make students appear bored during lessons.  
  In addition to the analysis of teachers' needs, an analysis of students' needs for the development of 
Student Worksheets was conducted using a student needs analysis questionnaire. The following table presents 
the results of the student needs analysis that has been conducted.  

 
 

  Table 5. Results of Student Needs Analysis 
Source : Personal Document (2024) 

Nomor Question Response 
1. Students often find it difficult to learn about the circulatory 

system in science. 
2. Students are more interested in learning using printed media. 
3. Students have used Student Worksheets in science learning 

before. 
4. Students often find it difficult to develop or practice critical 

thinking skills in science learning. 
5. Students need the use of more engaging learning media to 

support science learning processes. 
Based on the needs analysis conducted, it was found that students require engaging and innovative 

learning media to prevent difficulties or boredom during Natural Science lessons on the topic of the human 
circulatory system. Therefore, there is a need to develop teaching media that is appealing both in terms of 
appearance and content to support the learning process. This aligns with the view of (Purnasari & Sadewo, 
2020) that teaching media can facilitate the delivery of material and help students understand what they are 
learning. Consequently, the researcher developed teaching media in the form of a Problem-Based Learning 
Student Worksheet on the topic of the Human Circulatory System.    
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Validation of Problem Based Learning-based Student Worksheets 
  After the instructional media was developed, the researcher conducted a validation phase with expert 
faculty members in media and subject matter from the Science Education Program at Universitas Negeri 
Malang. The test results are presented in the table below. 

Table 6. Expert Material Validation Data 
Source : Personal Document (2024) 

Measurement Aspect Average Score (%) 
Content Feasibility 

Material aligns with Learning Objectives 60 
Learning material is complete with a systematic order 60 
The content of the Student Worksheets is easy for 
students to understand 

80 

The content of the Student Worksheets is aligned with 
the students' level of ability 

80 

Average per aspect 70 
Language Feasibility 

 Uses language that is easy for students to understand 100 
Uses sentences that are easy to understand 100 
Conforms to standard Indonesian language guidelines 80 
Average per aspect 93,33 

Presentation 
Uses example problems in learning activities that 
match the material 

80 

Uses practice problems that align with the material and 
learning targets 

80 

Average per aspect 80 
Independent Learning 

The Student Worksheets are able to attract students' 
interest in learning 

80 

The Student Worksheets can help improve students' 
critical thinking 

80 

Average per aspect 80 
Overall average percentage 80,83 
Measurement level Valid 

 
 

Table 7. Expert Media Validation Data 
Source : Personal Document (2024) 

Measurement Aspect Average Score (%) 
Size of the Student Worksheets 

The size of the Student Worksheets conforms to ISO A4 
standards 

100 

The margin and paper size on the Student Worksheets 
are appropriate 

100 

Average per aspect 100 
Cover Design 

The cover illustration of the Student Worksheets 
reflects the content/teaching material 

80 

Cover design attracts students' interest in learning 80 
Fonts used are readable in terms of type, size, and color 100 
Title and cover information use proper Indonesian 
according to EYD 

100 

Average per aspect 90 
Content Design of Student Worksheets 

The design of the Student Worksheets is attractive 80 
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The layout of the content in the Student Worksheets is 
clear 

100 

 Fonts used in terms of type, size, and color are attractive 
and readable 

80 

 Image alignment with text message (material) 60 
Average per aspect 80 
Overall average percentage 90 
Measurement level Very valid 

The next stage after obtaining validation test results and feedback from lecturers is to collect data for 
readability tests among junior high school students and expert practitioner tests for junior high school 
educators. The results of the readability test for junior high school students and practitioner validation are 
presented in the following table: 

Tabel 8. Results of the Readability Test of the Teaching Media Student Worksheets 
Source : Personal Document (2024) 

Measurement Aspect Average Score (%) 
Clarity 

I feel that the sentence structure in the Student 
Worksheets is appropriate 

95,16 

I feel that the sentences in the Student Worksheets are 
effective 

95,99 

I feel that the Student Worksheets use standard 
terminology 

92,32 

I feel that the language in the Student Worksheets is 
suitable for the students' developmental level 

95,16 

Average per aspect 94,66 
Conformity with Language Rules 

I feel that the grammar in the Student Worksheets is 
accurate. 

94,66 

I feel that the spelling in the Student Worksheets is 
accurate. 

95,99 

I feel that the presentation of ideas in the Student 
Worksheets uses easy to understand and communicative 
sentences 

97,66 

Average per aspect 96,10 
Presentation 

I feel that the use of terminology in the Student 
Worksheets is consistent 

87,65 

I feel that the instructions used are clear and easy to 
understand 

100 

I feel that the examples used can be found in everyday 
life 

97,16 

 I feel that the images presented help in understanding 
the material 

97,83 

Average per aspect 95,66 
Usefulness 

I feel that the Student Worksheets engaging and not 
boring for learning 

94,49 

I feel that the Student Worksheets make interpreting the 
material easier 

95,66 

Average per aspect 95,08 
Overall average percentage 95,37 
Measurement level Very good 

Tabel 9. Results of the Expert Evaluation of the Student Worksheets 
Source : Personal Document (2024) 

Measurement Aspect Average Score (%) 
Effective 
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The Student Worksheets can be used to explain the 
material. 

100 

The exercises in the Student Worksheets support the 
evaluation process. 

96,67 

Average per aspect 98,33 
Efficient 

The Student Worksheets are easy to use anywhere 83,33 
The Student Worksheets are easy to use at any time 83,33 
Average per aspect 83,33 

Interactive 
The font used is easy to read 96,67 

Creative 
The presentation of practice questions attracts students 
to work on them 

100 

The Student Worksheets can help students become 
active in the science learning process 

96,67 

Average per aspect 98,33 
Overall average percentage 94,17 
Measurement level Very valid 

 
Discussion of Product Results 

           
Figure 2. Cover Display of the Student Worksheet for Each Meeting 

Source : Personal Design 
The product developed in this research is a Problem-Based Learning Student Worksheet on the topic 

of the Human Circulatory System, consisting of several activities related to problems in daily life. The first 
page includes a cover page for each problem, supported by images to make the students more interested in 
studying the material. Then, there is an introduction section containing brief material about the problem in the 
Student Worksheet. This teaching tool includes four activities, namely: introducing students to the problem, 
organizing students to learn, guiding investigations, developing and presenting work results, and reviewing 
problem-solving techniques. 

Table 10. Phenomena or Problems in the Problem-Based Learning Student Worksheet 
Source : Personal Document (2024) 

No. Images of 
Problem-Based 

Learning Student 
Worksheets 

Activities in the Problem-Based Learning Syntax in the 
Student Worksheet 

1.   

 

In Student Worksheet 1, a problem is presented about a 
young child who falls off their bike, causing a cut and 
bleeding on their leg. Based on this scenario, in Phase 1, 
students are asked to analyze the appropriate actions to take 
if they get such a wound and how to properly care for it to 
heal quickly. Next, in Phase 2, which is the learning 
organization phase, students are asked to sit with their group 
to work together in conducting an investigation. In Phase 3, 
there is a barcode scan containing a video explanation related 
to wound care problems, where students are asked to answer 
questions found in Phase 3. After that, in Phase 4, which is 
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developing and presenting work results, students are asked 
to create a poster about wound care. In Phase 5, which is 
analyzing and evaluating the problem-solving process, 
students are asked to make a conclusion based on the learning 
they have done. 

2.   

 

In Student Worksheet 2, a problem is presented about a 
woman who feels easily tired, dizzy, and has abdominal pain 
during menstruation. This hinders her activities because she 
experiences anemia. Therefore, in Phase 1, students are 
asked to analyze and find solutions on what to do during 
menstruation to continue their usual activities. Next, in Phase 
2, which is the learning organization phase, students are 
asked to sit with their group to work together in conducting 
an investigation. In Phase 3, there is a barcode scan 
containing a video explanation related to anemia problems, 
where students are asked to answer questions found in Phase 
3. After that, in Phase 4, which is developing and presenting 
work results, students are asked to create a weekly menu to 
maintain a healthy lifestyle and avoid anemia. In Phase 5, 
which is analyzing and evaluating the problem-solving 
process, students are asked to make a conclusion based on 
the learning they have done.  

3.   

 

In Student Worksheet 3, an article is provided about 
teenagers who often stay up late and are lazy to exercise, 
resulting in nausea and dizziness. Due to this habit, they are 
diagnosed with hypertension. Therefore, in Phase 1, students 
are asked to analyze how to maintain a good lifestyle to avoid 
hypertension. Next, in Phase 2, which is the learning 
organization phase, students are asked to sit with their group 
to work together in conducting an investigation. In Phase 3, 
there is a barcode scan containing a video explanation related 
to hypertension problems, where students are asked to 
answer questions found in Phase 3. After that, in Phase 4, 
which is developing and presenting work results, students are 
asked to create a weekly schedule to maintain a healthy 
lifestyle and avoid hypertension. In Phase 5, which is 
analyzing and evaluating the problem-solving process, 
students are asked to make a conclusion based on the learning 
they have done.  

After students consider the problem, they are asked to respond to the provided discussion. In the 
second activity, which is the organization of student learning, each group is asked to pay attention and discuss 
the previous problem. In the third activity, guiding the investigation, references such as videos or articles are 
provided to help respond to the questions in the Student Worksheet. The fourth activity, developing and 
presenting the creation, involves providing each group with instructions to create their work, such as making 
a poster, creating a food menu, or designing a weekly schedule. In the final activity, reviewing the problem-
solving process, students are instructed to make conclusions based on the learning they have completed. 

The benefits of the developed teaching tools include adding to the resources used in the Natural 
Science learning process, so students are not limited to textbooks or student worksheets in their Natural Science 
studies. Additionally, the benefits of the Student Worksheet for students include being active in the learning 
method, supporting the development of concepts they are learning, and cultivating thinking and process skills. 
The advantage of the Student Worksheet developed by the researchers is that it is based on problem-based 
learning, allowing students to develop critical thinking. The problems presented in the Student Worksheet are 
drawn from phenomena in the surrounding environment, making it easier for students to interpret the content 
of the Student Worksheet material. Moreover, the Student Worksheet is supported by images and videos to 
increase students' motivation to study the circulatory system material. 

According to Table 3, the data from the material expert validation results show a validation score of 
80.83%. This score falls into the valid category. The material experts provided comments and suggestions, 
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indicating that the material in the Student Worksheet was not entirely aligned with the learning objectives and 
targets and suggesting that the Student Worksheet should include narratives or materials related to the problem. 
The material expert validation questionnaire included several perspectives, such as content appropriateness, 
language appropriateness, presentation, and independent learning. The material in the developed Student 
Worksheet is considered complete, with a systematic sequence and structure, as the material or content in 
teaching tools is an important aspect to consider to ensure students can digest the material being studied. This 
aligns with the statement by (Ramda, 2017) that aspects of material, presentation, language, and graphics 
support the feasibility of teaching media used to ensure efficient learning. Furthermore, the structure within 
the teaching media should be considered to help students improve their cognitive abilities and knowledge 
during the learning process. 

The validation results of the media experts in Table 4 show that the developed learning tools are 
declared highly valid or highly feasible. This is indicated by an average percentage result of 90%. Through the 
validation, feedback from the lecturers suggested that the layout images on the Student Worksheets should be 
changed or added according to the material in the Student Worksheets. The cover illustration of the Student 
Worksheets should match the content or material in the worksheets, which is about the human circulatory 
system. The cover includes the title of the teaching media, images related to the material in the Student 
Worksheets, the university logo, and the team of authors. This aligns with the opinion of (Nurasih et al., 2020), 
which states that the cover or front page aims to express the concept of the teaching media or the content 
intended to be conveyed to the readers. Additionally, the content in the Student Worksheets has an attractive 
and clear design and layout, and the use of font type, size, and color is easy to read, making it easier to 
understand. This aims to attract students' interest and foster curiosity about the Student Worksheets. 

The readability test results in Table 5 show an average percentage of student readability testing of the 
Student Worksheet teaching media is very good, with an average percentage result of 95.37%. This indicates 
that the teaching tools created are very good at reviewing the human circulatory system material. The student 
readability test questionnaire included several assessment aspects: conciseness, adherence to language rules, 
presentation aspects, and usefulness aspects. Students also provided feedback on the Student Worksheets, such 
as adding images to make them more attractive and making the colors in the Student Worksheets more vibrant. 
However, most students stated that the product created was already good and suitable for use in the learning 
process. 

Based on the readability test questionnaire, the conciseness perspective received a percentage value of 
94.66% with very good criteria. The adherence to language rules perspective showed a percentage value of 
96.10%. These results indicate that the sentences or terms used in the teaching media Student Worksheets and 
the language used are consistent with students' developmental levels, and the grammar and spelling are correct. 
Additionally, the ideas presented in the Student Worksheets are communicated using easily understood and 
communicative sentences. This is supported by (Paramita et al., 2019), who stated that the terms used should 
follow proper pronunciation, use appropriate, correct, and clear language, making it easy to read and 
understand. Furthermore, clear, concise, simple, and unambiguous discourse helps students learn more easily 
(Rahima et al., 2022). 

In the presentation perspective, a percentage value of 95.66% with very good criteria was obtained. 
This result indicates that the terms used are consistent, the instructions provided are clear and easy to 
understand, the examples used are relatable to everyday life, and the images help understand the material. This 
is supported by the statement of (Isabela et al., 2021) that learning models that utilize real-life cases as a 
framework for students to learn thinking skills and problem-solving techniques help them acquire knowledge 
based on the material they study. 

In the usefulness aspect, a percentage value of 95.37% with very good criteria was obtained. This 
indicates that the teaching media is engaging and not boring, making it easier for students to grasp the material 
being studied. This is supported by the statement of (Purba & Harahap, 2022) that teaching media is an 
important factor in education, making teaching materials necessary to capture students' attention and prevent 
boredom. 

The practitioner or middle school teacher validation test results in Table 6 showed a percentage value 
of 94.17% with very valid or very feasible criteria. The practitioner expert validation questionnaire included 
several assessment aspects: effectiveness, efficiency, interactivity, and creativity. In the effectiveness and 
efficiency aspects, the practitioner expert test showed a percentage value of 98.33% with very valid criteria 
and 83.33% with valid criteria. These results indicate that the Student Worksheets can be used to explain 
material, assist in the evaluation process, and are simple to use anytime and anywhere. This aligns with 
(Umbaryati, 2016)  statement that Student Worksheets are tools to support teaching and learning activities, 
fostering interaction between students and teachers and enhancing students' learning activities and 
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achievements. The approach used in the learning process also influences thinking patterns and logic processing 
to ensure optimal learning and teaching activities can be carried out effectively and efficiently. 

In the interactivity aspect, a percentage of 96.67% with very valid criteria was obtained. This indicates 
that the researcher used easily readable fonts. This is reflected in the content of the Student Worksheets, where 
the font variations, sizes, colors, and spacing between lines or paragraphs are appropriate, making it clear for 
readers to understand the material. This is consistent with (Suryanti et al., 2021), who explained that 
developing interactive teaching tools facilitates the learning and teaching process for students and teachers. In 
the creativity aspect, a percentage of 98.33% with very valid criteria was obtained. This shows that the 
presentation of exercises in the Student Worksheets attracts students to engage and helps train them to be active 
in the Natural Science learning process. This is evident in the exercises in the Student Worksheets, which use 
real-life problems, making it easier for students to identify and analyze these problems. This aligns with 
(Setianingrum, 2017) statement that teaching requires creative learning techniques and the use of creative 
teaching tools to ensure that the knowledge provided is well-received by students. Therefore, the use of varied 
teaching tools in education is necessary to convey the material effectively. 

Overall, the development of Problem-Based Learning Student Worksheets on the topic of the human 
circulatory system is feasible for use in the learning process. However, there are challenges in this 
development, such as the inclusion of some video links explaining problems or material on the YouTube 
application, which can be problematic for students without mobile phones or internet access. 

CONCLUSION AND RECOMMENDATIONS 

A. Conclusion  
Based on the research conducted, it can be concluded that the Problem Based Learning based 

Student Worksheet for the human circulatory system was developed through several phases. These phases 
included developing the teaching media, validating it by subject matter and media experts, distributing 
readability questionnaires to junior high school students, and validation questionnaires to junior high 
school teachers. The validation tests indicate that the PBL Student Worksheet is suitable for use in Natural 
Science education. This is also supported by the practical usability tests conducted by junior high school 
teachers, confirming that the teaching media is appropriate for fostering active learning in Natural 
Science. Additionally, student responses to the PBL Student Worksheet have been positive. Students 
expressed interest in using the PBL Student Worksheet in Natural Science education and did not find it 
boring. 

B. Recommendations 
Although this research was conducted using appropriate procedures, there are still limitations. The 

study was only carried out up to the readability test for students and the validation test for junior high 
school teachers, aimed at determining the feasibility of the Student Worksheets for use in teaching. Based 
on the previous explanations, the researcher suggests that educators and students maximize the use of the 
Student Worksheets in the learning process. Future researchers are encouraged to implement these 
Problem-Based Learning Student Worksheets in the teaching of Science. 
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