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Abstract: This study aims to develop a student worksheet integrating 

edutainment and problem solving approaches to improve fifth grade students’ 

understanding of magnetism. The research employed a Research and 

Development (R&D) method with the ADDIE model (Analysis, Design, 

Development, Implementation, Evaluation) and was conducted over four 

meetings at Muhammadiyah I Elementary School Purworejo, involving limited 

and large scale trials with 10 and 21–22 students. The data analysis technique 

used in this study was quantitative descriptive analysis, which included product 

validity analysis, practicality analysis, effectiveness analysis, and analysis of the 

improvement in conceptual understanding. The developed student worksheet 

was validated by a media expert and two material experts, yielding an average 

validation score of 86.3% (highly valid). The practicality assessment reached 

95.2%, categorized as very practical. Pretest and posttest results showed 

improved student understanding with an average increase of 80.61%. Its 

effectiveness was further supported by an N-Gain score of 0.8 (high category). 

These findings indicate that the edutainment and problem solving based student 

worksheet has strong potential as an effective learning medium for enhancing 

students’ understanding of magnetic concepts and addressing misconceptions in 

Integrated Natural and Social Sciences learning at the elementary level. 
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Introduction 

Education at the elementary level plays a crucial role in building students’ conceptual 

understanding, which influences their future academic success (Setyowati et al., 2024). 

Contemporary learning no longer focuses solely on theoretical mastery but also emphasizes 

problem solving development and the understanding of contextual phenomena (Nursyam, 

2023). In Integrated Natural and Social Sciences learning, conceptual understanding is 

essential for connecting scientific concepts with everyday life (Prahasdita et al., 2024). 

Misconceptions in magnetism often arise because instruction provides limited opportunities 

for students to construct understanding through direct experiences, causing students to rely on 

memorization rather than conceptual comprehension (Agustina et al., 2021; Fatmaryanti et 

al., 2024; Maison, 2020). These misconceptions commonly occur in everyday applications, 

magnet formation, and magnetic fields, and are influenced by inaccurate prior knowledge, 

incomplete instruction, and limited learning resources. Therefore, interactive and contextual 

learning strategies are needed to help students explore magnetic concepts more accurately, as 

misconceptions remain a critical issue affecting conceptual understanding  (Ngazizah et al., 

2024). 
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One effective way to reduce misconceptions in magnetic concepts is through an 

edutainment based learning approach that combines educational content with entertaining 

elements to create an engaging and easily understood learning experience (Mehrotra, 2020). 

In addition, problem solving plays a crucial role in strengthening students’ conceptual 

understanding by encouraging them to think and find solutions when no immediate answers 

are available (Listyani et al., 2024; Yuliza et al., 2025). The student worksheet is an 

appropriate medium because it supports independent and interactive learning while assisting 

teachers in guiding instruction (Rasyid et al., 2025; Agusta et al., 2024). Integrating 

edutainment and problem solving in a student worksheet can enhance students’ interest, 

promote active participation, and reduce misconceptions in magnetism learning. Therefore, 

this study focuses on developing an edutainment and problem solving based student 

worksheet for fifth grade magnetism learning, in line with findings that meaningful and 

contextual learning media improve understanding in Integrated Natural and Social Sciences 

(Muizz et al., 2023). Previous studies have developed student worksheets based on Problem 

Based Learning and contextual approaches, demonstrating their effectiveness in enhancing 

students’ thinking skills and linking learning to real life experiences (Sukmawati and Ghofur 

2022; Setianingrum & Nurohman, 2022). However, edutainment based worksheets for 

elementary IPAS magnetism learning are still limited. Therefore, this study develops an 

edutainment and problem solving based worksheet to improve understanding, reduce 

misconceptions, and increase student engagement. 

 

Research Method 

 
Figure 1. Flow Diagram of the ADDIE Model 

This study used a research and development (R&D) approach with the ADDIE model 

to develop and evaluate an edutainment and problem solving based student worksheet on 

magnetism in elementary school. The ADDIE model was chosen for its systematic and 

structured development process, ensuring both product feasibility and effectiveness 

(Widiyanti et al., 2024; Setiawan & Cahyaningtyas, 2025; Siringoringo & Sugiharti, 2025). 

The research was conducted at Muhammadiyah I Elementary School Purworejo with fifth 
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grade students, focusing on the validity, practicality, and effectiveness of the developed 

worksheet (Fauziah et al., 2023). The stages of applying the ADDIE model in this study are 

presented in Figure 1. 

 The analysis stage identified learning needs and reviewed instructional media suitable 

for elementary students (Nurussalamah et al., 2025). The design stage developed the initial 

draft of the edutainment and problem solving based student worksheet, followed by the 

development stage, which included instrument preparation, expert validation, revisions, and a 

limited trial. The implementation stage involved a broader field trial to examine practicality 

and effectiveness, while the evaluation stage assessed students’ conceptual understanding of 

magnetism. Data were collected using validation sheets, student response questionnaires, and 

pretests and posttests to evaluate the worksheet’s feasibility, practicality, and effectiveness, as 

summarized in Table 1. 
Table 1. Research Instruments  

Indicator 

Pretest, Postest 

Indicator 

Student Response Questionnaire 

Explaining Learning materials in the student worksheet make the lesson more interesting 

Analyzing I can understand the material more easily with this student worksheet 

Applying This student worksheet is easy to use 

Evaluating I feel more active during learning activities when using this student worksheet 

Concluding I would like to use this student worksheet again in future lessons 

 I enjoy it when the teacher uses the student worksheet during teaching 

The student worksheet helps me learn through direct experience 

I hope the teacher uses this student worksheet more often in classroom learning 

The instruments included a student response questionnaire and pretest posttest 

indicators related to the edutainment and problem solving based student worksheet. The 

questionnaire measured students’ interest, understanding, and engagement, while the pretest 

and posttest assessed changes in conceptual understanding. Comparing both test results was 

used to determine improvements after using the developed worksheet. 
Table 2. Validity Analysis (Sari & Novita, 2023) 

Percentage Category 

81%-100% Very valid 

61%-80% Valid 

41%-60% Fairly valid 

21%-40% Invalid 

0%-20% Very invalid 

Product validation involved material and media experts. Material experts evaluated 

content suitability, alignment with edutainment and problem solving approaches, and 

language clarity, while media experts assessed visual design and information presentation 

(Table 2). Student responses were used to evaluate practicality through indicators of interest, 

ease of understanding, engagement, and willingness to reuse the worksheet, reflecting its 

effectiveness as an enjoyable and interactive learning medium. 
Table 3. Practicality Analysis (Sari & Novita, 2023) 

Percentage Category 

81% - 100% Very practical 

61% - 80% Practical 

41% - 60% Fairly practical 

21% - 40% Impractical 

0% - 20% Very impractical 
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The practicality of the student worksheet (Table 3) was assessed via student 

questionnaires on ease of use, understanding, motivation, and engagement, determining its 

feasibility for classroom implementation. Its effectiveness was evaluated through pretest and 

posttest scores, measuring improvements in students’ understanding of magnetism (Table 4). 
Table 4. Effectiveness Analysis (Febriani et al., 2022) 

Range Criteria 

N-Gain score ≥ 0.7 High 

0.3 ≤ N-Gain score ≤ 0.7 Moderate 

N-Gain score ≤ 0.3 Low 

The effectiveness of the student worksheet was measured by comparing pretest and 

posttest scores, with improvements analyzed using the N-Gain test. This analysis evaluated 

the extent of students’ conceptual understanding of magnetism, demonstrated the worksheet’s 

impact on learning outcomes, and provided insights for refining and enhancing the product 

for classroom use. 

 

Results and Discussion 

The developed product is a fifth grade student worksheet on magnetism, designed 

using edutainment and problem solving approaches to create an engaging learning experience 

and enhance conceptual understanding. It includes explanatory content, interactive activities, 

and problem solving exercises, and is intended for printed use to support meaningful 

learning. The worksheet also aims to reduce misconceptions, stimulate critical thinking, and 

encourage active student participation, making it a practical and effective instructional 

medium (Hakim et al., 2023). 

In this stage, an analysis identified that conventional, one way teaching limits student 

engagement and independent problem solving, leading to difficulties in understanding 

magnetism (Margianah et al., 2024; Ardiansah & Zulfiani, 2023). Students struggle with 

independent problem solving and need media that boost engagement, correct misconceptions, 

and develop problem solving skills. Existing worksheets are mostly textual and lack 

interactive or entertaining elements. Therefore, an edutainment and problem solving based 

worksheet is needed to make magnetism learning more engaging and effective. 

In the design stage, researchers created the initial student worksheet layout using 

magnetism references and Canva to ensure it was engaging, well structured, and easy to 

understand (Tanama et al., 2023). The worksheet is concise, relevant to daily life, and 

includes edutainment and problem solving activities to enhance conceptual understanding, 

with covers shown in Figures 2(a) and 2(b), and prepared in printed form aligned with 

curriculum standards. 
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(a)                                            (b) 

Figure 2. (a) Front Cover, (b) Back Cover 

The cover design of a student worksheet is important as it serves as the first visual 

attraction for students. An effective cover uses appealing colors, illustrations, and layout 

aligned with the learning theme to stimulate curiosity and motivation. In addition, a neat and 

attractive design reflects the quality of the content and shows careful consideration of both 

pedagogical and aesthetic aspects. 

      
Figure 3. Magnetism Topic 

The learning sequence in the edutainment and problem solving based student 

worksheet starts with stimulation through guiding questions, followed by problem 

identification. Students then gather information through interactive activities, solve problems 

through discussion, and draw conclusions, before the lesson is closed with evaluation and 

reflection. Figure 3 presents the core magnetism content, including the definition, types, and 

main properties of magnets. 
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(a)                                                                    (b) 

Figure 4. (a) Edutainment questions, (b) Problem solving questions 

The edutainment section uses a magnetic maze game with reflective questions to 

foster conceptual understanding and problem solving skills, encouraging observation, 

prediction, and solution finding. The problem solving section guides students to apply 

magnetism concepts to real life situations, enhancing cognitive, affective, and process skills 

and strengthening their understanding of magnetism. 

In the development stage, the fully designed student worksheet was validated by a 

media expert and two material experts to ensure alignment with learning objectives and 

classroom feasibility (Widiyani & Pramudiani, 2021). Their feedback guided revisions, 

supporting the view that validity testing is essential for assessing the suitability of 

instructional media before use (Silvia et al., 2023). This process ensured the worksheet was 

feasible, engaging, and met students’ needs. 
Table 5. Expert Validation Results 

Validation Indicator Validation Result Category 

 

Media Expert 

Visual appearance, Information, presentation  

81.8% 

 

Very Valid 

Material 

Expert 1 

Content feasibility, Material relevance, 

Clarity of language 

 

88.5% 

 

Very Valid 

Material 

Expert 2 

Content feasibility, Material relevance, 

Clarity of language 

 

88.5% 

 

Very Valid 

Validation by a media expert and two material experts categorized the edutainment 

and problem-solving-based student worksheet as highly valid (Table 5), ensuring accuracy, 

clarity, design quality, and alignment with learning objectives. Iterative refinements based on 

expert feedback further improved its content, design, and classroom usability. 

The edutainment and problem-solving-based student worksheet was implemented at 

Muhammadiyah I Elementary School Purworejo through limited and large-scale trials over 

four meetings. The results of the practicality test, based on student responses, showed very 

positive perceptions of the worksheet. Overall, the findings indicate that the student 

worksheet is highly practical and suitable for use in learning activities, as shown in Table 6.  
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Table 6. Student Responses 

Stage Average Percentage Category 

Limited Student Response 1 3.8 95.13% Very Practical 

Broad Student Response 1 3.75 95.75% Very Practical 

Limited Student Response 2 3.86 96.56% Very Practical 

Broad Student Response 2 3.81 95.38% Very Practical 

Student responses (Table 6) showed very high practicality of the edutainment and 

problem solving worksheet, with scores above 95% in both limited and broader trials, 

indicating it was engaging, easy to understand, and effective. A slight dip in session 2 of the 

broader trial (95.38%) may be due to fatigue. These findings align with previous studies 

linking student engagement to learning conditions and media use intensity (Fajriah & 

Suryaningsih, 2020; (Handayani & Djukri, 2024). 
Table 7. Product Trial of the Student Worksheet 

Stage Number Average 

Limited Trial 1 822 82.2% 

Broad Trial 1 1772 84.38% 

Limited Trial 2 824 82.4% 

Broad Trial 2 1861 84.59% 

Classroom trials (Table 7) showed the worksheet’s practicality ranged from 82–85% 

in all sessions, indicating it is easy to use, supports learning, and poses no major obstacles for 

teachers or students. This aligns with research highlighting the importance of product trials in 

ensuring effective learning media (Wahyuni et al., 2021). 
Table 8. Pretest and Posttest Results 

Stage 

 

Average N-Gain (%) Criteria 

Pretest Posttest 

Limited Trial 1 43.4 90.9 83.53% High 

Broad Trial 1 41.76 86.61 76.08% High 

Limited Trial 2 51.8 94 87.81% High 

Broad Trial 2 48.59 89.63 80.08% High 

The effectiveness of the student worksheet was evaluated through pretests and 

posttests, which demonstrated an improvement in learning outcomes across all trial stages 

(Hardiyansyah et al., 2023). The students’ average scores increased significantly, with N-

Gain values ranging from 76% to 88%, categorized as high. The highest N-Gain (88%) in the 

second limited scale trial is presumed to result from the integration of educational game 

elements within the edutainment approach, which made abstract magnetism concepts more 

concrete and engaging, thereby enhancing students’ motivation and active participation in 

problem solving activities. These findings indicate that the edutainment and problem solving 

based student worksheet effectively improves students’ understanding of magnet concepts 

and learning engagement, in line with previous studies highlighting the effectiveness of N-

Gain analysis in evaluating instructional media (Syafitri & Anas, 2023). 

 The evaluation phase of this study was conducted by implementing the edutainment 

and problem solving based student worksheet directly in classroom learning activities. Based 

on a comprehensive evaluation, this student worksheet has been proven capable of 

transforming magnetism learning from rote memorization into an enjoyable problem based 

discovery process ( Hamid et al., 2024). The purpose of this evaluation phase was to assess 

students’ overall responses to the use of the student worksheet, including how they reacted to 

the material, activities, and methods of delivery provided in the student worksheet. Thus, this 

evaluation sought to determine the extent to which the student worksheet is feasible in 
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supporting students to participate in learning in an enjoyable and effective manner (Jarlis et 

al., 2023). 

 

Conclusion 

Based on the research findings, the edutainment and problem solving based student 

worksheet on the magnet topic for Grade 5 elementary school students was found to be valid, 

practical, and effective. Expert validation yielded a score of 86.3% (very valid), and students’ 

responses indicated a practicality level of 95.2% (very practical). The student worksheet was 

able to present the material in an engaging, interactive, and easily understandable manner, 

thereby helping to reduce misconceptions and increase student engagement in learning. Its 

effectiveness was demonstrated by improvements in learning outcomes with N-Gain values 

ranging from 76.08% to 87.81% (high category), while simultaneously enhancing students’ 

conceptual understanding of magnets, problem solving skills, and collaboration. Furthermore, 

the student worksheet supported both independent and collaborative learning, providing a 

more enjoyable and meaningful learning experience. Thus, the developed student worksheet 

has the potential to serve as an innovative instructional medium capable of improving the 

quality of Integrated Natural and Social Sciences learning in elementary schools. 

 

Recommendation 

Based on the findings, teachers are encouraged to use the edutainment and problem-

solving-based student worksheet in Integrated Natural and Social Sciences learning, 

particularly on magnet topics, as it effectively improves students’ conceptual understanding. 

Future studies may expand this development to other topics, integrate digital interactive 

features, and involve more diverse schools and student characteristics. Given the limited trial 

duration and sample size, further research with a larger number of participants and longer 

implementation is recommended to obtain more comprehensive results. 
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