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A B S T R A K 

Kurangnya penggunaan media pembelajaran yang relevan dangan 
karakteristik siswa mengakibatkan rendahnya kualitas pembelajaran 
muatan IPA. Penelitian ini bertujuan untuk mengembangkan multimedia 
pembelajaran interaktif berbasis problem based learning untuk 
meningkatkan kompetensi siswa pada muatan IPA. Penelitian ini 
merupakan penelitian pengembangan dengan menggunakan model 
ADDIE. Subjek yang terlibat dalam penelitian ini yakni 1 ahli isi 
pembelajaran, 1 ahli desain pembelajaran, 1 ahli media pembelajaran, dan 
siswa kelas VI. Pengumpulan data dalam penelitian dilakukan dengan 
menggunakan metode kuisioner dan tes (pretest dan posttest). Data yang 
diperoleh dalam penelitian kemudian dianalisis dengan menggunakan 
teknik analisis deskriptif kualitatif, kuantitatif, dan statistik infrensial. Hasil 
penelitian menunjukan bahwa produk valid ditinjau dari aspek isi 
pembelajaran 97% (sangat baik); aspek desain pembelajaran 96% (sangat 
baik); aspek media pembelajaran 91% (sangat baik); aspek uji coba 
perorangan 96,66% (sangat baik); aspek uji coba kelompok kecil 94,77% 
(sangat baik); aspek uji coba lapangan 94,35% (sangat baik). Berdasarkan 
hasil efektivitas, multimedia interaktif berbasis problem based learning 
pada mata pelajaran muatan IPA menunjukan terdapat perbedaan yang 
signifikan hasil belajar siswa sebelum dan setelah menggunakan 
multimedia interaktif. Hal ini menunjukkan bahwa multimedia pembelajaran 
interaktif berbasis problem based learning pada mata pelajaran muatan IPA 
dinyatakan layak digunakan dalam proses pembelajaran. 

A B S T R A K 

The lack of instructional media relevant to student characteristics results in a low quality of science 
content learning. This study aims to develop problem-based learning interactive multimedia to improve 
students' competence in science content. This research is development research using the ADDIE 
model. The subjects involved in this study were one learning content expert, one instructional design 
expert, one instructional media expert, and sixth-grade students. Data collection in the study was 
carried out using questionnaires and tests (pretest and post-test). The data obtained in the study were 
then analyzed using descriptive qualitative, quantitative, and inferential statistical analysis techniques. 
The results showed that the product was valid in terms of the aspect of learning content 97% (very 
good); learning design aspect 96% (very good); learning media aspect 91% (very good); individual trial 
aspect 96.66% (very good); small group trial aspect 94.77% (very good); aspect of field trials 94.35% 
(very good). Based on the effectiveness results, interactive multimedia based on problem-based 
learning in science content subjects showed significant differences in student learning outcomes 
before and after using interactive multimedia. It shows that problem-based learning-based interactive 
multimedia in science content subjects are declared feasible for use in the learning process. 

 

1. INTRODUCTION 

Science is one of the compulsory subjects studied at the elementary school level (Aaliyah & 
Rahmat, 2021). Science learning is closely related to life, where we will learn about the natural 
surroundings and their constituent components (Kimianti & Prasetyo, 2019; Wulandari & Putra, 2021). In 
the learning process, learning materials are designed to develop students’ knowledge, understanding, and 
analytical skills of the natural environment and its surroundings (Faizah et al., 2020; Putra, 2021). Some 
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skills in science content learning content that students must master are demonstrating a scientific 
attitude, asking scientific questions, observing scientific objects using the five senses, and connecting 
scientific observations in simple language (Primasari et al., 2021; Widiastuti, 2021). To develop students' 
knowledge in science content lessons in elementary schools, of course, it must be adjusted to the level of 
child development. Elementary school (SD) children from 6 or 7 to 11 or 12 are included in the concrete 
operational phase category (Ningsih & Fitria, 2021; Nuryati & Yuniawati, 2019).  

At this age, children's curiosity about their surroundings is quite high. So that during the learning 
process, students must be given experience and opportunities to develop their scientific attitudes and 
critical thinking skills toward nature and the surrounding environment (Laksmi & Suniasih, 2021; 
Sukarini & Manuaba, 2021; Wedyawati & Lisa, 2019). However, students' knowledge of science content 
lessons still needs to improve, causing student learning outcomes in science content lessons not to meet 
the specified Minimum Completeness Criteria (Dwiqi et al., 2020; Rahmi et al., 2019). It aligns with the 
observations made in the sixth grade of SD Negeri 1 Panji. The results of observations and interviews 
show that several problems make the science learning process less than optimal, such as teachers only 
relying on books and always using the lecture method during learning, lack of availability of interactive 
learning media that teachers use to increase student interest in learning, students are less active during 
the learning process. Teachers need to take advantage of the facilities offered by schools. The lack of 
teacher readiness and the lack of availability of science learning media then have an impact on low 
learning outcomes and student enthusiasm for learning. If left unchecked, these problems will certainly 
have an impact on students' knowledge competencies and have an impact on not achieving science 
learning goals in elementary schools. One of the efforts that can be made to overcome these problems is 
utilizing media in the learning process, as is the case with multimedia learning. Interactive multimedia 
combines and synergizes several combinations used to convey information, such as text, images, audio, 
video, and animation (Deliany et al., 2019; Dewantara et al., 2020; Firmadani, 2020). The application of 
interactive multimedia in the learning process can increase the knowledge and skills of students. This 
media invites students to play an active role in learning (Adi et al., 2021; Aprianty et al., 2021; Buchori, 
2019). Besides that, interactive multimedia can also concretize various abstract concepts in learning 
material so that students can understand the material studied more easily (Dewantara et al., 2020; 
Tirtayani & Pratiwi, 2021). The application of interactive multimedia will be more effective if 
accompanied by the application of learning models. Learning models allow students to develop knowledge 
concepts (Astri et al., 2022). 

The learning model that allows students to be active and involved in the science learning process 
is problem-based. Problem-based learning or problem-based learning is a learning model that presents 
the characteristics of real problems as a learning context for students to acquire critical thinking skills and 
problem-solving in order to gain new knowledge (Rati, 2022; Saragi et al., 2021; Wedayanti & Wiarta, 
2022). Learning using the PBL model is carried out by presenting a problem to be analyzed by students so 
that this learning model focuses on student activity in the problem-solving process (Ridwan et al., 2023; 
Rohman et al., 2021). The implementation of learning by applying the PBL model is carried out in several 
stages of learning, including the orientation of students on problems, organizing students for learning, 
independent and group investigations, developing and presenting work, as well as analyzing and 
evaluating the process of solving problems (Margarita, 2018; Rahmadani & Taufina, 2020). Students can 
learn actively through these five steps to improve their learning outcomes and motivation. Several 
previous studies have revealed that applying the PBL model in the learning process can significantly 
improve social studies learning outcomes for students (Ariyani & Kristin, 2021). The results of further 
research reveal that the development of interactive multimedia based on educational games is very 
feasible to be developed and taught to students because it can improve science learning outcomes 
(Panjaitan et al., 2020). Other studies reveal that developing interactive learning media based on problem-
based learning is effective and feasible for improving student learning outcomes (Endah, 2017; Karlina et 
al., 2019). Based on some of the results of these studies, interactive multimedia and the PBL model 
positively influence the learning process and student learning outcomes. In previous studies, no studies 
specifically discussed the development of problem-based learning interactive multimedia to improve 
competence in science content learning. So this research is focused on this study to increase student 
learning competence through the development of interactive multimedia based on problem-based 
learning in sixth-grade science content subjects. 

 

2. METHOD  

This research is a type of research and development (Research and Development) that was 
developed using the ADDIE development model. The ADDIE development model consists of five 
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development stages, including the analysis stage, the design stage, the development stage, the 
implementation stage, and the evaluation stage. The ADDIE model development procedure can be seen in 
the development stages, as presented in Figure 1. 

 

 

Figure 1 The Stages of the ADDIE Model Research 
 

At the analysis stage, four things are analyzed: curriculum analysis, analysis of student 
characteristics and learning problems, competency analysis, and analysis of facilities supporting the 
learning process. Curriculum analysis is carried out to fix the characteristics and deficiencies contained in 
the curriculum. The curriculum applied to the sixth grade of SD Negeri 1 Panji is the 2013 curriculum, 
where learning is carried out thematically. Student characteristics and learning problems were analyzed 
through interviews with science content teachers and the distribution of needs questionnaires to 
students. It was done to discover teachers' and students' characteristics and problems in implementing 
the learning process. This analysis is needed to see whether the development of problem-based learning-
based science content teaching materials needs to be done. Facility analysis is carried out to find out what 
facilities are in the school which can optimize the learning process. Competency analysis is carried out to 
determine basic competencies, indicators, and learning objectives that must be achieved in the learning 
process. The basic competencies and learning indicators used in the media development process can be 
seen in Table 1. 
 
Table 1. Basic Competencies and Learning Indicators  

Basic competencies Indicator  
3.2 3.2 Describe the solar system. The sun is 

the center of the solar system, as well as 
the position and characteristics of the 
members of the solar system. 

3.2.1 Mention the galaxy and the solar 
system. 

3.2.2 Describe the characteristics of the 
members of the solar system. 

 
The second stage is the design stage (planning). The product design process is carried out at this 

stage by selecting and specifying software or devices used to develop interactive multimedia. The 
software used is Adobe Animate as the main software and Microsoft Powerpoint, Corel Draw, Canva, and 
other supporting applications. Then make flowcharts, storyboards, and assessment instruments and 
compile lesson plans. The third stage is development (development). Interactive learning multimedia is 
changed from storyboards and flowcharts into real products and is ready to be implemented in the 
learning process. The fourth stage is implementation (implementation). At this stage, the interactive 
learning multimedia that has been developed will be applied to the learning process. To measure the 
feasibility aspect of the media product being developed, as well as knowing student responses in terms of 
the attractiveness of the media product. The several stages of implementation that must be passed are the 
Product validation test by experts, including subject content experts, instructional design experts, and 
learning media experts; Product trials, including individual trials involving three students, small group 
trials involving nine students, and field trials involving all sixth graders of SD Negeri 1 Panji. Then the fifth 
stage is evaluation. The evaluation stage is the final stage of developing the ADDIE model. At this stage, 
multimedia products that have been developed will be assessed to validate the multimedia products that 
have been developed. The test carried out is a product validation test that aims to test the feasibility level 
of the product that has been developed. The evaluation used at this stage is formative. The formative 
evaluation aims to assess whether or not the interactive learning multimedia products that have been 
developed are applied in the learning process. This development research was carried out at SD Negeri 1 
Panji for the 2022/2023 academic year. The product produced in this development research is learning 
media in the form of problem-based learning interactive multimedia used in science content subjects for 
sixth-grade elementary school students. The subjects of this development research consisted of 1 subject 
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matter expert, one instructional design expert, one instructional media expert, three students for 
individual trials, nine students for small group tests, and all sixth graders for field tests. Then effectiveness 
tests were also carried out with pretest and post-test on all SD Negeri 1 Panji sixth-grade students. The 
data collection method used a questionnaire and test method (pretest & post-test). The media validator 
assessment instrument grid is presented in Table 2. 
 
Table 2. Media Validator Assessment Instrument 

No. Validator Assessment Aspects Item Number 
1.  Learning 

Content Expert 

1. Quality and depth of content 
material 

2. Language 
3. Adequacy of Presentation 

1, 2, 3, 4, 5, 6 
7, 8, 9 
10, 11, 12, 13, 14, 15 

2.  Learning Design 

Expert 

1. Learning design 
2. Design learning strategies 
3. Interactivity design 

1, 2, 3, 4 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14 
15, 16, 17, 18  

3.  Media Expert 1. display 
2. Typography 
3. pictures/illustrations 
4. Accessibility 

1, 2 
3, 4, 5, 6, 7, 8 
9, 10, 11 
12, 13, 14, 15, 16 

 
The data obtained in this study were then processed using qualitative, quantitative, and 

inferential statistical descriptive data analysis techniques. Qualitative descriptive data analysis was used 
to manage data based on suggestions and input. Quantitative descriptive data analysis is used to manage 
data through regular preparation in percentages or questionnaires, as presented in Table 3. 
 
Table 3. Conversion of Achievement Level with a Scale of 5 

Achievement Level (%) Qualification Information 
90-100 Very good No need to revise 
75-89 Good Little revision 
65-74 Enough Adequately revised 
55-64 Not enough Many things were revised 
0-54 Very less Repeated product creation 

 
In this study, it was determined that the eligibility of the media was at least "good" as a result of 

assessments by learning content experts, learning design experts, learning media experts, educational 
technology experts, individual trials, small group trials, and field trials. If the final research results get a 
minimum rating of "good," then the resulting media product is considered suitable for learning. 

 

3. RESULT AND DISCUSSION 

Results 
The feasibility of developing interactive learning multimedia products consists of the results of 

product validity carried out by experts and student trials. The results of data analysis in the development 
of interactive learning multimedia are in the form of review results from validity tests,  subject content 
expert tests, instructional design expert tests, instructional media expert tests, individual trials, small 
group trials, and field trials. This validity test aims to determine the feasibility of the product developed 
before it is implemented in the learning process. The product validity test results are presented in detail in 
Table 4. 
 
Table 4. Basic Competencies and Learning Indicators 

No. Trial Subjects Validity Results (%) Description 
1.  Learning Content Expert Test 97% Very good 
2.  Learning Design Expert Test 96% Very good 
3.  Learning Media Expert Test 91% Very good 
4.  Individual Trial 96,66% Very good 
5.  Small Group Trial 94,77% Very good 
6.  Field trials Experts 94,35% Very good 
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Based on the data in Table 4, overall, the results of the validity of problem-based learning-based 
interactive multimedia products obtained very good validity. Therefore, problem-based learning 
interactive multimedia is feasible and valid to use in the learning process in the classroom. Judging from 
the validation results of content aspects by learning content experts, problem-based learning interactive 
multimedia was developed to obtain a score of 97% with very good qualifications and is suitable for use. 
The display of learning media that has been developed can be seen in Figure 2. 

 

 
  

 

  

Figure 2. Problem-Based Learning-Based Interactive Multimedia Development Results 
 
The media that has been developed is then tested for its effectiveness through the experimental 

stage using a pretest and post-test on 40 sixth-grade students of SD Negeri 1 Panji. After manual 
calculations with the t-test, the pretest, and post-test results show that t_count=4.222 > t_table= 3.963. So 
there are significant differences in the learning outcomes of science content subjects before and after 
using interactive learning multimedia. The t-test analysis from the pretest and post-test data prove 
multimedia learning can improve student learning outcomes. 
 
Discussion 

Based on the data analysis that has been carried out, the results show that the media developed is 
in the valid category and is very feasible to be developed to improve students' natural science knowledge 
competencies. The success of media development is influenced by several factors, including first, from the 
aspect of the quality of learning content, interactive learning multimedia has been developed based on 
Competency Standards, Basic competencies, and learning indicators to ensure the relevance of the content 
of the material to the demands of learning in schools. A learning media must have a clear cycle of 
Competency Standards, Basic Competencies, and learning indicators (Astawa & Parmiti, 2017; Faizah et 
al., 2020). Compatibility of core competencies, Basic Competencies, and learning indicators in the learning 
process in schools as well as the demands of HOTS-based Abab-21 learning that focuses on critical 
thinking skills, cooperation, communication, and student creativity (Kimianti & Prasetyo, 2019; Wulandari 
& Putra, 2021). The use of a HOTS-based material presentation approach can educate students to think 
systematically, learn to analyze a problem from various aspects, educate students to be confident, and 
improve critical and creative thinking skills (Faizah et al., 2020; Ma’ruf et al., 2019; Putra, 2021). 
Furthermore, the appropriateness of language use with students' characteristics can increase student 
interest and motivation to learn. Learning designs that are on the characteristics of learning and the 
characteristics of students will be more effective in facilitating students in the learning process to have a 
good impact on student learning outcomes (Supriatin et al., 2020). Then, the relationship between the 
presentation of the material and the daily life of students can make it easier for students to understand the 
learning material. The suitability of language use in teaching materials adapted to student characteristics 
will affect students' understanding of the material presented (Puspita et al., 2017; Rahmawati, 2019). 
Second, from the quality aspect of the interactive learning multimedia learning design, this interactive 
learning is structured based on the stages of problem-based learning. Through problem-based learning, 
students will be required to think critically in identifying and solving problems, gathering much 
knowledge, and collaborating to design hypotheses based on the information students have collected. 
Here educators are only tutors and facilitators (Margarita, 2018; Rahmadani & Taufina, 2020; Sulastri & 
Pertiwi, 2020). Application of a problem-based learning-based learning system integrated into learning 
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activities through interactive multimedia adapted to students' conditions and the stages of problem-based 
learning (Ridwan et al., 2023; Rohman et al., 2021). Problem-based learning or problem-based learning is 
a learning model that presents the characteristics of real problems as a learning context for students to 
acquire critical thinking skills and problem-solving to gain new knowledge  (Saragi et al., 2021). Learning 
using the PBL model is carried out by presenting a problem to be analyzed by students so that this 
learning model focuses on student activity in the problem-solving process (Rati, 2022; Saragi et al., 2021; 
Wedayanti & Wiarta, 2022). 

Third, from an interactive design aspect, this multimedia is designed interactively using 
navigation hyperlink buttons on each page. There is also a website on the Let's Write page, which contains 
assignments to develop students' knowledge of the material they have learned (Dewantara et al., 2020; 
Tirtayani & Pratiwi, 2021). So that on this page, students are given the freedom to do the assignment. It 
can be done directly in their assignment book or accessed via the website listed (Deliany et al., 2019; 
Dewantara et al., 2020; Firmadani, 2020). An important aspect of interactive multimedia design includes 
understanding form and function and how the user experience impacts the effectiveness of the 
multimedia (Astri et al., 2022). In the implementation of learning, all information in the form of 
multimedia that combines text, images, videos, music, and interactivity can make the presentation of 
material more interesting (Tamara et al., 2019). Students at elementary school age are the age to see 
concrete operations, so the visual element is very important for students, so this must be ensured through 
an attractive cover form (Adi et al., 2021; Aprianty et al., 2021; Buchori, 2019). In the implementation of 
learning, all information in the form of learning multimedia that combines text, images, videos, music, and 
interactivity can make the presentation of material more interesting (Dwiqi et al., 2020). The results 
obtained in this study align with previous research results, which also revealed that applying the PBL 
model in the learning process can significantly improve social studies learning outcomes for students 
(Ariyani & Kristin, 2021). The results of further research reveal that the development of interactive 
multimedia based on educational games is very feasible to be developed and taught to students because it 
can improve science learning outcomes (Panjaitan et al., 2020). Other studies reveal that developing 
interactive learning media based on problem-based learning is effective and feasible for improving 
student learning outcomes (Endah, 2017; Karlina et al., 2019). Based on some of the results of these 
studies, it can be said that interactive multimedia based on the PBL model positively influences the 
learning process and student learning outcomes.  
 

4. CONCLUSION  

The development of interactive learning multimedia based on problem-based learning is 
classified as a very good qualification and declared feasible to be used in the learning process. Thus the 
resulting product can be presented as one of the appropriate learning media for improving student 
learning competence. 
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