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 This study aims to develop interactive multimedia–based 

IPAS learning media designed to enhance learning outcomes 

and critical thinking skills of fifth-grade elementary school 

students. The initiative responds to the demands of the 

Industrial Revolution 4.0 and Society 5.0, which require 

technology-integrated learning, particularly for teaching 

abstract concepts such as food chain material. Using a 

Research and Development (R&D) approach, the study 

employed the ADDIE model. Analysis,  Design, 

Development, Implementation, and Evaluation—combined 

with Tessmer’s formative evaluation, including one-to-one, 

small-group, and field test stages. Data were collected 

through observations, interviews, and questionnaires 

involving experts, teachers, and students. The findings 

indicate that the developed multimedia meets the criteria of 

validity, practicality, and effectiveness, as evidenced by 

expert validation results and positive user responses. 

Statistical testing also showed a significant improvement in 

student learning outcomes after using the media. Moreover, 

students’ critical thinking skills increased, particularly in 

identifying problems, analyzing information, drawing 

conclusions, and proposing solutions. Overall, the 

interactive multimedia–based IPAS learning media is 

feasible and effective as an innovative learning resource that 

supports meaningful and technology-oriented learning in 

elementary schools. 
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1. Introduction 

 

The era of the Industrial Revolution 4.0 and Society 5.0 has had a major impact on 

education, particularly on the need to apply technology and learning innovations 

(Latief, 2020). These changes require learning methods that are adaptive to digital 

developments, especially at the elementary school level in Natural and Social 

Sciences (IPAS) subjects, which often contain abstract concepts (Maisarah et al., 

2023). In this case, the use of interactive multimedia is a relevant solution because 
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it can help students understand the material through visualization, audio, animation, 

and engaging interactivity (Barus & Wati, 2025a). 

 

In line with the principles of the Merdeka Curriculum, multimedia-based learning 

supports flexibility, diversity of methods, and focuses on student needs 

(Ashshiddiqi et al., 2024). Sari et al.(2019) emphasizes that multimedia strengthens 

understanding through visual means, while Agustin et al. (2022) proves that 

interactive media can increase student interest and participation. Therefore, 

analyzing the needs for this learning media is crucial to ensure its effectiveness and 

relevance in addressing the challenges of IPAS learning. The Merdeka Curriculum 

also emphasizes the importance of meaningful contextual learning, fostering the 

Pancasila learner profile with eight dimensions of competence, one of which is 

critical thinking skills (Farhan et al., 2023). In this context, the validity of learning 

media is essential to ensure that it meets academic standards while attracting 

students' attention. Validity includes aspects of visual design, audio, animation, and 

suitability for learning objectives (Annisa & Heryanto, 2023; Asyri et al., 2024; 

Utomo, 2023) 

 

Previous studies have shown that interactive multimedia can increase student 

engagement in elementary school classrooms. Dewi & Eliza (2021) asserts that the 

visual, audio, and kinesthetic elements in multimedia help overcome the challenges 

of understanding abstract material and improve student memory. This is very 

important in IPAS, which is full of complex concepts, because multimedia can 

bridge the gap in understanding and encourage competency-oriented learning. This 

study focuses on the development of interactive multimedia-based IPAS learning 

media for fifth-grade elementary school students, unlike previous studies that 

tended to be limited to specific aspects. For example, Setyawati et al. (2024) study 

focused on the life cycle of animals, while Laura & Sujana (2022) only developed 

Indonesian language animated videos without assessing their practicality. This 

study offers a more comprehensive approach by assessing the validity, practicality, 

and effectiveness of the media simultaneously. 

 

An evaluation of the use of interactive media at SDN 36 Rantau Bayur showed an 

increase in student active participation and critical thinking skills (Akbar et al., 

2024). Interactive multimedia has also been proven to increase motivation and 

initiative and provide a more varied learning experience (Barus & Wati, 2025). 

Thus, this media is relevant to address the challenges of IPAS learning and prepare 

21st-century competencies. However, implementation challenges remain, such as 

limited technological facilities in elementary schools (Prawiladilaga, 2021). 

Therefore, learning media must be adaptive to various conditions in the field. One 

of the most widely used applications is Articulate Storyline, which combines text, 

animation, video, simulation, and interactive elements to create a more engaging 

learning experience (Rianto, 2020). 

 

The role of teachers in the use of interactive multimedia is very important. They are 

tasked with managing internal factors (motivation, interest, intellectual ability of 

students) and external factors (learning environment, facilities, teaching methods) 

that influence learning outcomes (Syahputra & Maksum, 2020). In IPAS, the 
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multimedia approach strengthens understanding of science (observation, analysis 

of natural phenomena) and social studies (understanding of culture, society, and 

social interaction), enabling students to integrate natural and social aspects (Hakim, 

2020; Wulandari et al., 2022). IPAS aims to build students' critical thinking, 

communication, and collaboration skills. With the help of interactive multimedia 

such as Articulate Storyline, learning becomes more systematic, interesting, and in 

line with the needs of the digital age (Eprilia et al., 2023). The integration of 

technology not only enhances the learning experience but also helps visualize 

complex concepts, encourages creativity, and equips students with digital skills 

(Aini & Santosa, 2023; Mambu et al., 2023). 

 

To overcome this, schools and teachers need to provide learning media that is 

contextual, interesting, and relevant to digital developments. Interactive multimedia 

such as Articulate Storyline addresses this challenge by combining various 

elements to create learning that is more flexible, dynamic, and inclusive. This 

technology is able to reach students from various backgrounds, facilitate the 

understanding of IPAS, and increase participation and motivation to learn (Agustin 

et al., 2022; Asyri et al., 2024; Setyawati et al., 2024). 

 

Thus, this study is expected to produce valid, practical, and effective interactive 

multimedia-based IPAS learning media, as well as become a best practice in 

improving the quality of basic education in the digital era. This media not only 

facilitates the understanding of IPAS concepts but also supports the formation of 

21st-century skills needed by students to face global challenges. 

 

 

2. Methodology 

This study uses the Research and Development (R&D) method with the ADDIE 

(Analysis, Design, Development, Implementation, Evaluation) model. This model 

was chosen because it is suitable for developing learning media that has been tested 

for validity, practicality, and effectiveness. This study uses a Research and 

Development (R&D) approach by combining the ADDIE model (Analysis, Design, 

Development, Implementation, Evaluation) and the Tessmer model (Formative 

Evaluation) to produce interactive multimedia-based IPAS learning media that is 

valid, practical, and effective in improving learning outcomes and critical thinking 

skills of fifth-grade elementary school students. The research was conducted at 

SDN 36 Rantau Bayur with 30 fifth-grade students as research subjects. Science 

teachers were also involved as validators to assess the content, design, and usability 

of the learning media. The analysis stage included identifying needs, analyzing the 

science curriculum, the characteristics of the students' learning needs ( ), and the 

learning context to formulate the basis for media development (Silvia, 2019). 

Furthermore, in the design stage, the researchers compiled an instructional design, 

determined learning strategies, prepared IPAS materials, and developed 

storyboards and media interaction flows to produce an initial prototype. The 

development stage was carried out by creating products using multimedia software, 

which were then validated by media experts, design experts, and material experts 
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to ensure the quality of the content, appearance, and technical aspects of the 

product.  

 

The implementation and evaluation processes are integrated with the prototyping 

stage according to Tessmer, which consists of expert review, one-to-one, small 

group, and field tests. In the expert review stage, three experts assess the feasibility 

of the product and provide recommendations for revision. in the one-to-one stage, 

the media is tested on three students with high, medium, and l ow abilities to test 

its practicality and comprehensibility; the small group stage involves nine students 

to test its functionality and initial effectiveness; while field tests are conducted on 

a broader scale at SDN 36 Rantau Bayur to assess the impact of the media on 

learning outcomes and critical thinking skills. This study also applied a mixed 

methods approach with a quantitative approach through a pre-experimental design 

(one-group pretest-posttest design) to measure the increase in learning outcomes 

after using the media (Sugiyono, 2020), as well as a qualitative approach to explore 

the experiences and perceptions of teachers and students regarding the use of media 

(Agustina Puspa Mentari, 2024).  

 

Data collection techniques included observation, in-depth interviews, 

questionnaires, and focus group discussions (Bungin, 2021), while data analysis 

was conducted quantitatively using t-tests to compare pretest and posttest scores, 

and qualitative analysis was conducted thematically to explore the meaning behind 

the numerical data. The integration of the two approaches was carried out through 

triangulation to obtain a holistic understanding of the effectiveness of media 

(Santoso, 2022). The use of a combination of the ADDIE–Tessmer model and this 

mixed approach not only increased the validity and reliability of the research results 

but also provided evidence-based recommendations that are applicable for the 

development of IPAS learning media innovations in elementary schools. Table 1 

below shows the data analysis plan for this study. 

 

Table 1 Data Analysis Plan 

Variable Data Type Statistical Test Design Instruments 

Learning 

Outcomes 

Quantitative 

(ratio) 

t-test (independent samples) / 

Mann-Whitney 

Objective pretest and 

posttest 

Critical Thinking 

Skills 

Quantitative 

(interval) 

t-test (independent samples) / 

Mann-Whitney 
Observation rubric  

 

Next, design a research table using mixed-methods to test the effectiveness of 

developing interactive multimedia-based IPAS learning media, using pretest and 

post-test. This table includes quantitative data analysis formulas and qualitative data 

analysis approaches, which can be seen in Table 2. 
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Table 2. Research Design 

No Research 

Phase 

Activities Data 

Method 

Data 

Collection 

Instruments 

Data Analysis 

1 Pre-test Measuring 

students' prior 

knowledge 

Quantitative Written test Descriptive 

statistical 

analysis, t-test 

for independent 

samples 

2 Implementation Application of 

interactive 

multimedia 

learning media 

Qualitative Observation, 

Interview 

Content 

analysis, 

thematic 

coding 

3 Post-test Measuring 

students' final 

knowledge 

Quantitative Written test Descriptive 

statistical 

analysis, t-test 

for paired 

samples 

4 Evaluation Overall Program 

Evaluation 

Qualitative FGD (Focus 

Group 

Discussion), 

Interviews 

Content 

Analysis, 

Thematic 

Coding 

Source: Processed by researchers, 2024 

 

3.       Results and Discussion 

 

Result 

 

The results of this study indicate that the development of interactive multimedia-

based IPAS learning media designed through the ADDIE stages and combined with 

the Tessmer model successfully meets the criteria of validity, practicality, and 

effectiveness. Based on the needs analysis stage, a high urgency was found for 

media capable of visualizing the abstract concept of the food chain interactively. At 

the design stage, the design was carried out systematically by compiling learning 

objectives in accordance with the achievements of IPAS phase C of the Merdeka 

Curriculum, compiling contextual visual-animative content, and designing 

navigation and storyboards using the Articulate Storyline platform. Expert 

validation results showed that the media met curriculum standards, language 

appropriateness, and the integration of visual, audio, and interactive elements. 

Design experts rated the appearance as attractive and child-friendly, while subject 

matter experts rated the media content as accurate and appropriate for elementary 

school students' development. The one-to-one stage showed that students responded 

very positively to the appearance, ease of navigation, and clarity of sound, although 

there was minor feedback on the difficulty level of the quiz. The small group test 

reinforced these results, with nine students rating the media as "interesting, easy to 

use , and fun," with enthusiastic comments such as "bright colors," "cool 

animations," and "exciting quizzes." In the field test involving 52 students from 

classes V.a and V.b and 5 teachers, the pretest–posttest results showed a significant 

increase from a score range of 10–60 to 76–100. All students (100%) experienced 

an increase in learning outcomes and responded "strongly agree" to the aspects of 
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ease, usefulness, and enjoyment of learning using the media. Teachers stated that 

the media was able to foster motivation, increase focus on learning, and strengthen 

understanding of the food chain concept through a visual and interactive approach. 

Based on the results of the Likert and Guttman questionnaires, this media was not 

only effective in improving cognitive learning outcomes but also encouraged 

students' critical thinking skills through exploratory and reflective activities during 

learning. Thus, this interactive multimedia-based IPAS learning media was proven 

to be valid in terms of content and technical aspects, practical for use in a basic 

classroom context, and effective in improving student learning outcomes and 

motivation in comprehensively understanding the concepts of ecosystems and food 

chains. The first stage was analysis. In this stage, a series of activities were carried 

out, namely analyzing the need for learning media by conducting a questionnaire 

using the Likert scale, Gutman scale, and open interviews with students and 

teachers regarding the need for IPAS learning media to be developed into 

interactive multimedia-based IPAS learning media. The average score of the needs 

analysis can be seen in Figure 1 below. 

 

 
 

Figure 1. Results of Needs Analysis 

Meanwhile, the student needs analysis can be seen in Table 3 below. Gutman Data 

Diagram of Interactive Multimedia Needs by Class Teachers 

 

Table 3. Results of Teacher Needs Analysis 

Question "Yes" Answer Answer "No" 

Have you ever used interactive media? 2 3 

Have you ever created your own media? 4 1 

School provides ICT facilities (LCD/laptops) 5 0 

Willing to Use Interactive IPAS Media 5 0 

Source: Processed by researchers, 2025 

After the analysis was conducted, a high need for interactive multimedia-based 

IPAS learning media was identified. The next step is the design phase, which 
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includes instructional design and media interface design. This process involves 

determining the learning strategies to be used, developing Food Chain materials, 

and creating IPAS learning media using interactive multimedia on the Storyline 

platform. Then comes the development phase. At this stage, the researcher 

developed IPAS learning media using interactive multimedia software, which was 

then validated by media/content experts, subject matter experts, and design experts 

to produce valid interactive multimedia-based IPAS learning media products. The 

results of the development can be seen in Figure 2 below. 

 

 
 

Figure 2. Interactive Multimedia-Based IPAS Learning Media 

https://ariardiansyah.web.id/media/mediarantaimakanan/   

 

After development, the next stage is evaluation. At this stage, the combination of 

tesmer theory plays a full role, where tesmer theory is referred to in the prototyping 

stage, which is divided into three parts, namely the first prototype (expert review 

and one-to-one), the second prototype (small group), and the third prototype (field 

test). The questionnaire results showed that all students responded strongly in favor 

of the four aspects, indicating that the media is not only easy to use but also 

enjoyable, aids understanding, and has the potential to be used continuously in other 

learning activities. Based on the Guttman scale questionnaire data, this 

questionnaire was used to measure students' perceptions of attention, understanding 

of material, and sustained interest in the media. The statements consisted of four 

items with yes or no answer choices. The results show that all students answered 

"Yes" to all statements: the media attracted students' attention, students enjoyed 

learning IPAS using the media, the media helped them understand food chain 

material, and students wanted to learn IPAS with similar media in the future. These 

findings reinforce that the interactive multimedia-based IPAS learning media 

developed is practical and effective in motivating students in learning. 
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The results of the development of interactive multimedia-based IPAS learning 

media can improve student learning outcomes, as seen from the pretest and posttest 

results given to students. The trial was conducted on 52 students consisting of 27 

students from class V.a and 25 students from class V.b. The test was conducted to 

measure the cognitive aspects of students in understanding IPAS material. Before 

learning using interactive media, students first took a pretest with questions that 

were filled out manually on paper. After using the developed interactive 

multimedia-based IPAS learning media, students filled out a post-test quiz in the 

media with the same questions as in the initial pretest. Based on the recapitulation 

of the results, it shows that all students experienced an increase in scores, both from 

the low to medium category and from medium to high. For example, a student 

named Anugrah (V.a) scored 20 on the pretest and increased to 76.19 on the 

posttest. In addition, most students, such as Aditia, Aisya Sabila, Aura Kasih from 

class (V.a) and Kayra Naomi, Maura Oktaviani and Raya Safitri from class (V.b) 

experienced an increase in scores from 40 to 100. Only a few students did not 

achieve perfect scores on the posttest but still showed a significant increase from 

the beginning, for example, Alfan from class (V.a) from a score of 40 to 76.19 and 

Pando Saputra from class (V.b) from a score of 20 to 76.19. The results can be seen 

in Figure 3 below. 

 

 
Figure 3. Pretest and Posttest Results 

 

Overall, the graph comparing the average pretest and posttest scores shown in the 

figure indicates that the average pretest score for class Va was , around 43, while 

the average posttest score reached 95-100. The average pretest score for class Vb 

was also around 43 and increased to 95-100 in the posttest. This critical thinking 

observation was conducted on 52 students from classes Va and Vb who had 

participated in learning using interactive multimedia-based IPAS learning media. The 

aspects observed included the students' ability to identify problems, analyze 

information, draw conclusions, and provide solutions, each with a score of 20 points 

for a total maximum score of 80 points. 

 

Based on the observation rubric, the results obtained in the field showed that students 

in class V.a and class V.b were dominated by the categories of Good to Very Good, 
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with only a few students scoring Fair and no students scoring Poor. These results 

show that interactive multimedia-based IPAS learning media can encourage and 

improve the development of students' critical thinking skills, where in the food chain 

material, students are able to conclude and provide solutions to the problems given 

in the learning process. From the pretest and posttest data, descriptive statistics can 

be seen in Table 4 as follows: 

 

Table 4. Descriptive Statistics of Students' Critical Thinking 

Statistics Pre-test Posttest N-Gain 

Number of Students 52 52 52 

Average 44.13 72.79 0.81 

Standard Deviation  12.98 13.37 0.34 

minimum 25 30 0.00 

Maximum 60 80 1.00 

Median 45 80 1.00 

 

The pretest mean score was 44.13 (sufficient-poor category), while the posttest mean 

score was 72.79 (good-very good category), resulting in an N-Gain mean of 0.081, 

which falls into the high category (Hake, 1998). The results of the Paired sample t-

test obtained a t-value of 13.25 and a p-value of 3.86 x 10⁻¹⁸ (much smaller than 

0.05), indicating a significant difference between the pretest and posttest scores. 

Thus, the use of the developed interactive multimedia-based IPAS learning media 

had a significant effect on improving students' critical thinking skills. 

 

Discussion 

 

The findings of this study demonstrate that the development of interactive 

multimedia–based IPAS learning media through the ADDIE stages combined with 

the Tessmer model successfully met the criteria of validity, practicality, and 

effectiveness. These results are in line with Dewi & Eliza, 2021 and Maulana et al 

(2022), who assert that interactive multimedia can clarify abstract concepts through 

the integration of visual, audio, and animated elements, thereby enhancing students’ 

cognitive engagement. The high urgency identified in the needs analysis stage for 

visual–animative media on food chain material supports Agustin et al. ( 2022) who 

found that ecosystem concepts often lead to misconceptions when delivered 

through conventional methods. At the design stage, the formulation of learning 

objectives aligned with Phase C competencies and the use of structured storyboards 

on Articulate Storyline are consistent with Ayu (2022) research-based design 

principles, which emphasize alignment among objectives, content, and interactive 

elements in digital learning environments.  

 

The expert validation confirming the appropriateness of content, language, and 

design further supports Makfiroh & Wulandari (2024), who highlight that 

collaboration among content, media, and design experts significantly improves both 

pedagogical and technical quality. Additionally, the positive responses found 

during the one-to-one and small-group evaluations echo Gunansyah et al. (2021), 

who reported that bright colors, simple navigation, and dynamic animations 
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substantially increase young learners’ motivation when using interactive learning 

tools. 

 

The significant improvement in student achievement—from a pretest range of 10–

60 to posttest scores of 76–100—reinforces previous findings by (atricia & Zamzam 

(2021), which showed that interactive multimedia can enhance scientific concept 

comprehension through exploratory learning experiences. The media’s positive 

impact on students' critical thinking skills is consistent with Walter (2024), who 

found that interactive, problem-oriented multimedia supports students in 

identifying problems, analyzing information, and drawing logical conclusions. The 

high N-Gain value (0.81) and the statistically significant paired t-test results further 

confirm the effectiveness of the developed media, aligning with Hake’s (1998) 

findings and recent studies such as Al-Shehri (2020), which emphasize that 

interactivity and real-time feedback within digital learning tools strongly contribute 

to improved learning outcomes and higher-order thinking skills.  

 

Moreover, increased motivation, focused engagement, and sustained interest 

reported by students and teachers support the work of  Pursitasari et al. (2023), who 

conclude that interactive multimedia fosters enjoyable learning environments and 

deepens understanding of ecological concepts. Overall, these findings affirm that 

the developed interactive multimedia–based IPAS learning media is a 

pedagogically effective solution for improving learning outcomes, motivation, and 

critical thinking skills in mastering food chain and ecosystem concepts. 

 

 

4. Conclusion 

 

Research on the development of interactive multimedia-based IPAS learning media 

using the ADDIE and Tessmer models shows that the resulting media is valid, 

practical, and effective. This media contains IPAS material in visual, audio, and 

interactive forms, making it attractive and easy to use. The results of expert 

validation and the responses of teachers and students show that the media is suitable 

for use because it is attractive, the content is in line with the curriculum, and the 

interactive features support active learning. A significant improvement in student 

learning outcomes and critical thinking skills was proven through a pretest-posttest, 

making this media effective in creating enjoyable and motivating learning. 
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