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 This study aims to develop a web-based interactive learning media 

with a differentiated approach applied to Information and 

Communication Technology (ICT) using the Problem-Based Learning 

(PBL) model for 8th-grade students. The Research and Development 

(R&D) approach was utilized, with the ADDIE instructional design 

model guiding the process, which includes Analysis, Design, 

Development, Implementation, and Evaluation stages. Product 

validation was conducted with material and media experts, who 

evaluated its validity through structured questionnaires using a Likert 

scale (1-5). Additionally, the practicality of the media was assessed 

through student and teacher responses. Results showed that the 

material content achieved a very high validity level, with an overall 

validity score of 91.09%. The media components also scored highly, 

with a 92.78% validity rating. During implementation at State Junior 

High School 24 Malang, 90.08% of the teacher and student responses 

rated the media as very practical. The learning outcomes test indicated 

that 82.75% of students achieved mastery, surpassing the 75% 

effectiveness threshold. In conclusion, the web-based learning media 

is both valid and effective for enhancing ICT learning, meeting the 

high standards required for educational tools in an interactive, web-

based format. 
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Introduction 

The Fourth Industrial Revolution and the advancement of globalization have increased 

the need for the education sector to foster critical thinking, creativity, and teamwork, among 
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other vital abilities. Students have distinct abilities, passions, and learning preferences, 

necessitating a variety of flexible teaching strategies. These demands are addressed by the 

Kurikulum Merdeka (Freedom Curriculum), which gives teachers the flexibility to create 

learning procedures that better suit the unique needs of each student (Kurniawaty, 2024; 

Wijayanti, 2023; Hadi et al., 2024). Furthermore, increasing access and facilitating more 

dynamic learning experiences depend heavily on the incorporation of educational 

technology (Sisco & Turnip, 2023; Haleem et al., 2022). 

Students can now access course materials from anywhere at any time thanks to digital 

platforms, making learning more flexible and engaging. Teachers can adapt teaching 

strategies and instructional materials to meet the requirements of individual students by 

implementing differentiation in the classroom (Nisa, 2023; Grecu, 2023). Students can 

actively participate in the learning process in a more effective and engaging learning 

environment when interactive web-based media are used (Wahyuni, 2022; Kefalis & Drigas, 

2019; Oktaviani et al., 2021). Therefore, a responsive curriculum and cutting-edge 

technology may work together to produce a fair and productive learning environment that 

supports each student in realizing their greatest potential.  

With the presentation of text, music, motion pictures, and video, media offers a 

substantial alternative to conventional lecture techniques. Interactive media supports a 

flexible approach to education by improving learning's efficacy and usefulness. Students get 

a meaningful learning experience when interactive web-based learning materials are 

combined with important learning procedures (Sukmawati et al., 2023). 

Problem-Based Learning has a significant impact on student learning outcomes, 

particularly in the context of informatics education. This method actively engages students 

in solving real-world problems, allowing them to develop the necessary analytical skills 

(Wardani, 2023). Additionally, according to Masruroh & Arif (2021), this learning approach 

strengthens collaboration skills among students, which are essential in modern learning 

environments. Students who work together can share ideas and solutions, enriching the 

learning process. Consequently, students will be better prepared to face real-world 

challenges, and this method is also effective in enhancing students' mental and emotional 

engagement (Suherman, 2021; Nurramadhani et al., 2021). 

Based on observations made during the PPL PPG internship at a partner school, the 

learning was conducted face-to-face in the laboratory using PowerPoint presentations and 

electronic textbooks. The teacher delivered the material through projected PowerPoint slides 

and provided verbal feedback. However, there was a lack of clear content differentiation, 

which left students with the freedom to seek their own learning resources. The use of 

interactive web-based learning media is expected to enhance the learning experience by 

presenting educational content in an engaging manner and providing immediate feedback. 

In light of this, the researcher conducted a study titled "Development of Interactive 

Web-Based Learning Media Using a Differentiated Approach in Information and 

Communication Technology Elements with a Problem-Based Learning Model." This study 

aims to design web-based learning media that offers content differentiation tailored to the 

diverse learning needs of students, particularly in the subject of ICT at the junior high school 

level. 

This research innovation as novelty manifests through the development of web-based 

learning media with a content differentiation approach specifically designed to meet various 

learning needs. The media provides diverse instructional materials, including videos, texts, 

and images, allowing students the flexibility to choose the type of content that best aligns 
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with their learning styles, whether visual, auditory, or textual. This approach aims to deepen 

students' understanding and facilitate the implementation of more personalized and effective 

learning methods. 

The significancy of this research is the development of interactive web-based media 

with differentiated content enables teachers to deliver lessons in a more engaging manner, 

catering to the individual needs of students. This is crucial in the context of 21st-century 

learning, which demands technology-based methods to enhance student motivation and 

academic outcomes. Furthermore, the findings of this research are expected to serve as a 

reference for other educational media developers in creating platforms responsive to diverse 

learning styles, ultimately fostering an inclusive learning environment that supports the 

success of every student. 

Method 

The Research and Development (R&D) technique is the research methodology 

employed in this study. Research and development, according to Okpatrioka (2023), is a 

research technique used to create a particular product and evaluate its efficacy (Okpatrioka, 

2023). The ADDIE instructional design model, which comprises the phases of analysis, 

design, development, implementation, and evaluation, is used as the development model in 

this study. Every ADDIE step is completed in order, with iterative assessments conducted at 

each level, particularly the last one (Cahyadi, 2019). 

The viability of the generated product will be examined. If the product satisfies the three 

primary requirements of validity, effectiveness, and practicality, it is deemed useable 

(Hidayat & Nizar, 2021). Data is gathered using tools such as media validity and content 

validation surveys in order to evaluate validity. Likert scales with scores of 1 (very poor), 2 

(poor), 3 (adequate), 4 (good), and 5 (very good) are employed in these surveys. The 

practicality of the generated product is then assessed using the data gathered from these 

surveys (Maulidta & Sukartiningsih, 2018). 

The instruments used to measure the validity of the content refer to aspects adapted from 

Yusoff (2019). While the instrument for assessing the validity of the media is based on the 

Learning Object Review Instrument (LORI) developed and adapted from Nabilah et al. 

(2023). The content and media are considered valid if each aspect achieves a high or very 

high Achievement Percentage (PC) (Ersan et al., 2019). The criteria for the validity of the 

content and media can be seen in the following Table 1: 

Table 1. Validity Criteria 

No Achievement Percentage Validity Criteria 

1 86 < AP < 100 Very high 

2 69 < AP < 85 High 

3 53 < AP < 68 Medium 
4 37 < AP < 52 Low 

5 20 < AP < 36 Very low 

Data responses from students and teachers obtained through questionnaires are used to 

measure the practicality of the developed learning media. The achievement percentage is 

interpreted qualitatively. The learning media is considered practical if the achievement 
percentage meets the practical or very practical criteria (Ersan et al., 2019). The criteria for 

the achievement percentage of practicality can be seen in Table 2 below. 
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Table 2. Practicality Criteria 

No Achievement Percentage Practicality Criteria 

1 86% - 100% Very practical 
2 69% - 85% Practical 

3 53% - 68% Fairly Practical 

4 37% - 52% Less practical 

5 20% - 36% Not practical 

A Likert scale with five rating levels—1 for strongly disagree, 2 for disagree, 3 for 

neutral, 4 for agree, and 5 for highly agree—is used to determine the scoring criteria (Astuti 

et al., 2015). In order to evaluate the degree of validity and practicality, the Achievement 

Percentage (AP) is computed using the data gathered from the instructor and student 

questionnaire replies (Ersan et al., 2019).  

The passing requirement is 75 in order to assess the efficacy of the learning outcomes 

test, which has a maximum score of 100. Accordingly, a student is deemed to have passed if 

their score is equal to or higher than 75, and to have failed if their score is lower than 75. 

The percentage of completeness is then determined by counting the number of students who 

pass, which may be done using the formula (Ersan et al., 2019). Learning materials are 

deemed successful if at least 75% of students exceed the school's Minimum Passing Criteria 

(KKM) or attain completion (Margita et al., 2023). 

This study employs a research and development (R&D) methodology, utilizing the 

ADDIE model as its primary framework. The ADDIE model consists of five stages: 

Analysis, Design, Development, Implementation, and Evaluation, which are adapted here to 

develop an interactive web-based learning medium (Rohma et al., 2022). One of the 

strengths of the ADDIE model is its systematic and measurable structure, making it well-

suited for designing web-based learning tools that are both effective and aligned with user 

needs (Sidabutar & Reflina, 2022). 

The study began with school observations to understand the current learning 

environment and to identify challenges faced in using existing learning media. Based on 

these observations, a needs analysis followed, in which the researcher analyzed the existing 

teaching materials and assessed both student and teacher learning needs. Following this 

analysis, the researcher designed a web-based learning medium with a content differentiation 

approach, incorporating various formats such as video, text, and images. The design phase 

was aimed at accommodating diverse student learning styles. After completing the design, 

the development stage commenced, where the learning medium was created according to the 

established design. The developed medium was then implemented in the classroom learning 

process, engaging students in using the new media. In the final ADDIE stage, an evaluation 

was conducted to assess the effectiveness of the learning medium by gathering feedback 

from students and teachers, as well as analyzing student learning outcomes. These steps are 

expected to produce an interactive and effective learning medium that enhances the quality 

of learning in the field of Information and Communication Technology (Anggraeni et al., 

2023). Figure 1 below shows a flowchart of the ADDIE model. 
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Figure 1. Diagram ADDIE model. 

Results and Discussion 

The goal of this review and development is to provide differentiated interactive web-

based learning materials that apply the Problem-Based Learning (PBL) model to information 

and communication technology components. In order to create a product that can be utilized 

online, this medium was developed for the eighth grade. The ADDIE development model's 

phases are followed in this study. 

Results of the Analysis Phase 

The data produced by analyzing the resources and instructional techniques is utilized to 

choose the best software and technology. Based on the findings of this study, the chosen 

software and technology are customized to satisfy the development requirements, as 

indicated in Table 3: 

Table 3. Technology Analysis Results 

No Requirement Technology 

1 Learning media display HTML and CSS 

2 Responsive display CSS 

3 Displaying text materials, images, and videos HTML, CSS and Javascript 
4 Linking each page HTML 

5 Practice exercises HTML, CSS and Javascript 

6 Student worksheets Google Workspace 

7 Evaluation JSON and Firebase 

8 Graphic and video processing Corel Draw and Canva 

9 Publication of learning media Netlify 

Results of the Design Phase 

The sitemap, media interface, and content design of the learning resources in the form 

of learning modules are all included in the design stage. The purpose of the sitemap is to 

arrange the pages and show the connections between them in the learning media application 

that will be developed. Figure 2 below displays the application's sitemap. 
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Figure 2. Sitemap Design 

Based on the findings of user interface analysis, the researcher created the media 

interface as an initial design depiction of the user interface program, as shown in Figure 3. 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Figure 3. Media interface design 

(a) Home page, (b) Content Page, (c) Evaluation Page, (d) Teacher Page 

Four subject matter experts in the field of informatics education-two lecturers and two 

teachers-have validated the design of the instructional content included in the learning 

medium. Table 4, which displays the validity of the instructional materials, displays the 

findings of the material validity. 

Table 4. The Results of Material Expert Validation 

No Aspect ES 
AS 

(Validator 1) 
AS 

(Validator 2) 
AS 

(Validator 3) 
AS 

(Validator 4) 
AS Validity 

1 Content 

Feasibility 

160 34 37 40 40 94,38 Very high 

2 Presentation 

Feasibility 

160 32 39 36 35 88,75 Very high 
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3 Linguistic 

Feasibility 

100 20 25 23 21 89,00 Very high 

4 Differentiated 

Learning 

40 9 9 9 10 92,50 Very high 

5 Total 

Achievement 

460 95 110 108 106 91,09 Very high 

Table 4's computation of the four material experts' scores reveals a 91.09% overall 

success level, which is classified as having very high validity. Consequently, it can be said 

that the instructional resources that are utilized as the learning media's content are legitimate 

and useful. 

Results of the Development Phase 

The development stage resulted in a product in the form of web-based interactive 

learning media. The technology used to develop this product is based on the results of the 

technology analysis. The developed learning media follows the design created in the design 

stage. There are three main menus on the homepage: CP/TP, Material, and About. Figure 4 

shows the results of the homepage development. 

 
Figure 4. Homepage display 

Students can obtain additional content and directions for going to the previous or next 

topic in the materials section's table of contents. Through the table of contents navigation, 

students are free to select the content they want to view without any restrictions. 

Additionally, the content is provided in textual, visual, and audio modes through the use of 

differentiated learning. Figure 5 displays the outcomes of the learning media's created 

materials page. 

 
Figure 5. Materials Page Display 

The learning flow is created by taking into account the phases included in the Problem-

Based Learning (PBL) model when implementing it in the learning materials, specifically: 



                ISSN: 2550-0406 

 

Pedagonal : Jurnal Ilmiah Pendidikan, Vol. 09, No. 01 

 

8 

Problem Orientation 

Discussing the learning objectives, learning activities, and providing examples and 

illustrations of the problems. The display is shown in Figure 6. 

 
Figure 6. Problem Orientation Display 

Organizing Groups 

The process of arranging students into small groups to facilitate collaboration, 

communication, and shared learning. The display is shown in Figure 7. 

 
Figure 7. Group Organization Display 

Independent and Group Investigation 

A learning approach where students explore and research to understand a concept or 

solve a problem. The display is shown in Figure 8. 

 
Figure 8. Independent and Group Investigation Display 

Developing Solutions 

The process in which students design and create ways to address the problems or 

challenges they encounter. The display is shown in Figure 9. 
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Figure 9. Solution Development Display  

Presenting 

Students present the results of their work or solutions they have developed to an 

audience, which can include peers, teachers, or other groups. This media includes a feature 

to randomize the order of presentation, which can be used by teachers to determine the turn 

of students. The display is shown in Figure 10. 

 
Figure 10. Presentation Display  

Reflecting on Learning Experience: 

Students are asked to consider what they have learned, how they learned it, and how 

that experience has influenced their understanding of the material. The display is shown in 

Figure 11. 

 
Figure 11. Learning Experience Reflection Display 

On the material evaluation page, students can select an answer for each question. 

Features like randomized questions, question navigation, and answer explanations that show 

up after each response is selected are also available on the page. This page was created with 
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the help of Firebase, HTML, CSS, JavaScript, and JSON. Figure 12 displays the evaluation 

page developed for this learning media. 

 
Figure 12. Evaluation Page Display  

The developed learning media was then validated by four media experts, the same 

individuals who conducted the content validation. Table 5 shows the results of the learning 

media validity assessment. 

Table 5. The Results of Media Expert Validation 

No Aspect ES 
AS 

(Validator 1) 
AS 

(Validator 2) 
AS 

(Validator 3) 
AS 

(Validator 4) 
AP Validity 

1 Feedback and 
Adaptation 

20 5 5 5 4 95,00 Very 
high 

2 Display Design 100 20 25 23 22 90,00 Very 

high 

3 User Interaction 60 14 15 14 15 96,67 Very 
high 

4 Total Achievement 180 39 45 42 41 92,78 Very 

high 

Results of the Implementation Phase 

Students in Grade VIII participated in the implementation in person at SMPN 24 

Malang. This learning material was used in order to assess its efficacy and collect instructor 

and student feedback following its use in instructional activities. Table 6 displays the 

findings of the practicality assessment of the media in the field, which was based on 

comments from teachers and students. 

Table 6. The Results of the Student and Teacher Practicality Responses 

No Aspect AP Practicality 

1 Ease of Use 89,31 Very high 
2 Cognitive Content 88,51 Very high 

3 Scope of Knowledge and Information Presentation 90,05 Very high 

4 Aesthetics 91,59 Very high 

5 Overall Function 89,66 Very high 

6 Ease of Learning 91,38 Very high 

7 Total Achievement 90,08 Very high 

Table 6 shows that the interactive learning materials have a 90.08% practicality rate, 

which is categorized as very practical. The data was provided by responses from 29 students 

and one information technology teacher. 

A learning outcomes test administered to 29 eighth-grade students at SMP Negeri 24 

Malang was used to determine the efficacy findings. The test consisted of twenty multiple-
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choice questions. According to the learning outcomes exam findings, 24 students met the 

minimum competency standard (KKM), while 5 students did not. Consequently, the classical 

completion percentage for the learning outcomes test was 82.75%. Therefore, since the 

classical completeness is above 75%, it can be stated that the medium is effective. 

Based on the development results, this interactive web-based learning media was 

designed using the ADDIE model, which consists of five stages: Analysis, Design, 

Development, Implementation, and Evaluation. In the Analysis stage, learning needs were 

identified to determine the appropriate technology and strategies. The Design stage produced 

the site map and user interface for the learning media, while the Development stage focused 

on creating the product according to the established design. The Implementation stage 

involved field testing through student use, and the Evaluation stage was conducted to assess 

the product's effectiveness and quality, ensuring the learning media optimally supports the 

learning process. 

The product validation results show excellent ratings from experts. Content expert 

validation yielded a total score of 91.09%, covering aspects of content feasibility, 

presentation, language, and differentiated learning, indicating that the teaching materials 

meet high-quality standards and are suitable for use in education. Meanwhile, media 

validation received a score of 92.78%, reflecting a very high feasibility level in terms of 

presentation and technical aspects. Thus, the product is declared valid and ready for 

implementation. 

The implementation results of this interactive web-based learning media indicate that 

the developed media is not only practical but also effective in improving student learning 

outcomes. Based on data from Table 6, the media's practicality percentage reached 90.08%, 

showing that both students and teachers found the media highly helpful in the learning 

process. Additionally, test results reveal that 82.75% of students successfully met the 

Minimum Competency Criteria (KKM), indicating that the media effectively enhanced 

material comprehension in class. These results align with research by Soimah (2018), which 

shows that the use of technology-based learning media can improve student learning 

outcomes in the digital era. Further research by Hayya’(2023) supports these findings, noting 

that interactive media in learning can boost student motivation and participation. This 

indicates that the use of information and communication technology in learning not only 

facilitates material comprehension but also creates a more engaging and interactive learning 

environment for students (Riyanti et al., 2024; Abykanova et al., 2016). 

Conclusion 

From this study, it can be concluded that the web-based interactive learning media with 

a differentiated approach in the elements of Information and Communication Technology 

(ICT) for eighth-grade students has proven to be effective. This approach allows content to 

be tailored to various learning styles of students, creating a flexible learning experience that 

meets individual needs and supports the improvement of overall learning quality. The 

development of the media using the ADDIE model meets very high eligibility criteria, 

supported by technologies such as HTML, CSS, JavaScript, JSON, Firebase, Canva, and 

Netlify. Expert validation indicates that this media is very valid and suitable for use, and the 

assessment of the practicality and effectiveness of the media received very high categories. 

As a suggestion, there is a need to develop deeper interactive features, such as dynamic 

project-based assessment elements, and conduct trials with a more diverse range of students 

to validate the media's flexibility. Collaboration with teachers to enrich content and updates 
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in accordance with curriculum developments is also essential to ensure that the media 

remains relevant and supports future learning objectives. 
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