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A B S T R A K 

Dalam era digital yang terus berkembang, bahan ajar digital dalam format 
e-modul menjadi alternatif yang menjanjikan dalam meningkatkan 
efektivitas pembelajaran, terutama di sekolah menengah atas. Ditambah 
lagi, e-modul sebagai suatu bahan ajar bisa diintegrasikan dengan 
berbgaia macam pendekatan maupun model pembelajaran inovatif 
seperti misalnya, pembelajaran berbasis masalah. Oleh karena itu, pada 
riset ini bertujuan untuk mengembangkan e-modul inovatif berbasis 
masalah untuk pembelajaran informatika yang layak digunakan sebagi 
media pembelajaran. Metode penelitian yang digunakan adalah 
penelitian dan pengembangan dengan mengadopsi model ADDIE. 
Subjek penelitian meliputi ahli media, ahli materi, ahli desain 
pembelajaran, dan siswa. Pengumpulan data dilakukan melalui kuisioner 
kelayakan media, dengan teknik analisis data menggunakan deskriptif 
persentase. Hasil penelitian menunjukkan bahwa e-modul yang 
dikembangkan mendapat penilaian "Sangat Baik" dari para ahli, dengan 
rata-rata keseluruhan mencapai 83%. Dengan demikian, e-modul ini 
layak digunakan sebagai bahan ajar digital dalam pembelajaran 
informatika. Kesimpulannya, bahan ajar digital dalam format e-modul 
memiliki potensi besar sebagai media pembelajaran yang efektif untuk 
mata pelajaran informatika serta dinilai mampu memberikan stimulus 
untuk meningkatkan keterampilan HOTS bagi siswa sekolah menengah 
atas. 

A B S T R A C T 

In the continuously evolving digital era, digital teaching materials in the form of e-modules have emerged 
as a promising alternative to enhance the effectiveness of learning, particularly in high schools. 
Furthermore, e-modules as instructional materials can be integrated with various innovative approaches 
and models of learning, such as problem-based learning. Therefore, this research aims to develop an 
innovative problem-based e-module for computer science education that is deemed suitable as a 
learning medium. The research method employed is research and development, adopting the ADDIE 
model. The research subjects include media experts, subject matter experts, instructional design 
experts, and students. Data collection is conducted through a media feasibility questionnaire, The data 
collection instrument uses a feasibility questionnaire for each expert, practitioner and student. As for 
data analysis was using descriptive percentages. The research findings indicate that the developed e-
module received a "Very Good" rating from the experts, with an overall average score of 83%. Thus, 
this e-module is deemed suitable as a digital teaching material for computer science education. In 
conclusion, digital teaching materials in the form of e-modules have significant potential as effective 
learning media for computer science subjects and are considered capable of providing stimuli to 
enhance higher-order thinking skills for high school students. This e-Module can be an innovation in 
facilitating computer science learning for high school students. 
 

 

1. INTRODUCTION 

 In the early 20th century, education was primarily focused on mastering basic skills such as 
reading, writing, and arithmetic (Pamungkas et al., 2020; Malik, 2018). However, very few educational 
institutions emphasized deeper learning, such as critical reading and writing. It was only in the 21st century 
that the government adopted a paradigm shift in education towards the mastery of soft skills, including 
critical thinking and problem-solving, which are considered higher-order thinking skills (Novitras et al., 
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2021; Iqbal et al., 2023). The emergence of high-order thinking skills issues has resonated significantly in 
the field of education, especially during the national exams a few years ago. Exam questions based on HOTS 
initially raised concerns among teachers as students often were not prepared to face such level of difficulty 
(Tyan et al., 2020; Fauzi & Basikin, 2020). High-order thinking skills are considered as one of the life skills 
that should be developed in schools (Masnur et al., 2019; Silalahi et al., 2022), as they can serve as the 
foundation for students' knowledge and skills towards a more responsible direction. 

Several relevant theories and research finding already suggested that higher-order thinking skills 
(HOTS) encompass logical reasoning, critical thinking skills, analytical skills, evaluative skills, creative 
thinking, problem-solving, and decision-making (Maryani et al., 2021; Luciana, 2020). Higher-order 
thinking skills require a deeper understanding of knowledge, not just memorization, but also connecting 
existing information to perform analysis and generate new ideas (Ketut Sri Puji Wahyuni et al., 2021; Suanto 
et al., 2020). HOTS can be considered as complex thinking skills that involve activities such as 
deconstructing material, analyzing, and finding solutions as a form of problem-solving. Therefore, mastery 
of higher-order thinking skills is crucial for learners to face the rapid development of time and the rapid 
flow of information. Based on observations at Batik Surakarta High School 1, students show several 
shortcomings in their learning activities. Firstly, they sometimes struggle to express their understanding of 
the taught material. Secondly, even though they are given the opportunity to ask questions, students rarely 
do so, and when they do, their responses tend to be brief. Thirdly, students often face difficulties in solving 
problems when working on tasks that are considered difficult. This condition leads to the students' 
inactivity in the learning process, as well as their low ability in critical thinking or higher-order thinking, 
which in turn hinders their ability to solve problems. Additionally, interviews with the computer science 
teacher at SMA 1 Batik Surakarta indicate that the development of learning media at the school has not been 
adequately done to support high-level thinking skills-based learning. The available modules are still in print 
form with simple designs and content. The learning process also tends to be more teacher-centered, which 
is not in line with the expected high-level thinking learning approach. 

Problem Based Learning (PBL) is considered to have the potential to facilitate the development of 
students' higher-order thinking skills. PBL is a learning approach that places students at the center, with a 
focus on collaboration and problem-solving relevant to the context. This approach demands students to 
acquire a deeper understanding of the subject matter, as the learning process begins with the identification 
of concrete problems that are then connected to the concepts in the curriculum (Permatasari et al., 2019; 
Rahman et al., 2018). In PBL, students are given the opportunity to discover problems in their surroundings 
that can be the focus of their learning. The implementation of the PBL model involves not only analysis but 
also the collection, synthesis, and presentation of information (Simanjuntak et al., 2021; Nurtanto et al., 
2019). Therefore, learning becomes more meaningful when students are actively engaged, and educators 
are challenged to be more creative in using teaching models that can stimulate student participation. 

Problem Based Learning (PBL) has been proven to enhance students' learning motivation and 
deepen their understanding and achievement (Fitriani et al., 2021; Nurhayati et al. 2021). This learner-
centered approach has also been shown to improve critical thinking skills, problem-solving abilities, 
creativity, and self-directed learning, as well as foster responsibility in learning. Therefore, the development 
of e-modules that integrate the PBL approach is expected to provide more contextual learning and enable 
students to apply acquired information in real-world contexts, creating new learning experiences. As a self-
directed digital learning resource, well-developed and systematic e-modules are also considered a suitable 
solution in line with the current era, allowing students to better comprehend complex concepts. In line with 
the previous research, stated that e-modules have been found to significantly improve students' learning 
outcomes, and students feel more enthusiastic about learning when using e-modules at home (Maharani 
Zan & Mardian, 2022; Aufa et al., 2021). This is especially true if the e-modules are integrated with 21st-
century skills. Critical thinking and problem-solving skills are among the 21st-century skills that students 
need to achieve (Trevallion & Nischang, 2021; Notanubun, 2019). 

Schools should be able to accommodate students' needs to acquire HOTS thinking skills through 
the learning process. This is necessary so that students improve their thinking abilities. The development 
of Higher-Order Thinking Skills (HOTS) is essential for students as it surpasses basic knowledge recall, 
allowing them to engage in complex thinking processes like evaluation and problem-solving. Research has 
indicated that integrating HOTS into education can enhance academic performance (Tam, 2018; Mursyid & 
Kurniawati, 2019). E-Modules have been designed to promote the enhancement of students' HOTS, with 
studies demonstrating that their use can boost critical thinking skills and decrease misconceptions across 
various subjects (Permana & Syahruzah, 2023; Mursyid & Kurniawati, 2019). By integrating HOTS into 
educational materials such as electronic modules, students can be motivated to think broadly, confront new 
challenges, and deepen their comprehension (Arafah et al., 2021; Harianto & I Gde Wawan Sudatha, 2024). 
Moreover, the importance of critical thinking skills, a key aspect of HOTS, has resulted in its inclusion in 
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national curricula to equip students for the demands of the 21st century (Arican & Mutlu, 2023; Yong & 
Saad, 2023). Therefore, the presence of E-Modules aimed at fostering HOTS is crucial in nurturing students' 
critical thinking, problem-solving, and decision-making skills, ultimately enhancing their overall cognitive 
abilities and academic performance. Therefore, it can be concluded that the ability of Higher Order Thinking 
Skills (HOTS) is a future competency that needs to be trained in students. This is because the ability of HOTS 
cannot be instantly mastered by students, but it requires time and a long learning process to improve their 
skills. 

One way to improve the quality of learning is by using teaching materials that encourage students 
to actively solve everyday problems by applying the concepts they have learned. An alternative solution to 
enhance the learning process is through the innovation of developing E-learning modules. E-Modules are 
digital teaching materials that allow students to learn independently without direct guidance from 
educators (Hadianto & Festiyed, 2020; Yoda et al., 2024). Through these e-modules, students will be given 
the opportunity to identify problems around them that can be the focus of learning. By implementing 
Problem-Based Learning (PBL) model, students not only analyze but also gather, synthesize information, 
and present their findings (Aufa et al., 2021; Abdulah et al., 2021). With active student involvement in 
learning, it is hoped that they can find solutions, draw their own conclusions, and be able to solve problems 
in their surrounding environment. Previous research findings have indicated that the utilization of digital 
learning modules using a problem-based learning (PBL) approach in the context of Computer Science 
subjects in high schools has proven to be effective in engaging students' interest during the learning process 
(Ismail et al., 2018; Ran & Jinglu, 2020). Furthermore, these digital learning modules, also known as e-
modules, have been shown to enhance students' understanding of the learning material (Johan et al., 2022; 
Susantini et al., 2021). The advantage of electronic modules lies in their accessibility, as they can be accessed 
through students' smartphones or laptops, and they contain instructions, plans, and steps for implementing 
the learning process, including instructional videos that can be accessed through links provided within the 
modules.  

This research lies in offering novelty to teachers and students which lies in the integration of PBL 
methods in digital modules, which are strategically designed to enrich the learning process in secondary 
schools. This e-module not only increases student engagement and learning motivation through the use of 
technology relevant to the digital era, but also improves students' HOTS skills in a structural and interactive 
way. Thus, this e-module offers a new approach in designing learning materials that can improve 
educational effectiveness and student learning outcomes. Therefore, one of the efforts to address the issues 
faced at SMA 1 Batik Surakarta is by utilizing an innovative learning media, namely e-modules, for the 
Computer Science subject along with problem-based learning syntax. Based on the aforementioned 
description, this research aims to develop problem-based learning e-modules that feasible for Computer 
Science subjects in high school students. 

 

2. METHODS 

This study is classified as Research and Development (R&D) method, one of the R&D models 
adopted to conduct this research is the ADDIE model which stands for Analysis, Design, Development, 
Implementation, and Evaluation. The selection of this model is based on the consideration that it is one of 
the systematic models guided by the theoretical foundation of instructional design, thus it is highly relevant 
to the case of learning product development (Ghofur, 2022; Maryani et al., 2022; Rapitasari & Ganing, 2022). 
The research itself will focus on determining the feasibility of the product from the perspectives of experts, 
practitioners, and students (on a small scale). Therefore, the subjects involved in this research consisted of 
experts, namely two media experts, two learning media experts, and one learning design expert who 
assessed the product, then the total number of students was 3 people for the one-on-one test stage, and 9 
students for the small-scale trial stage, where all students were selected randomly (Cyntiani Ratnaningsih 
& I Nyoman Laba Jayanta, 2023; Syahrial et al., 2022). The data collection technique utilized in this research 
includes non-test techniques such as observation, interviews, and questionnaires. Each technique will 
employ instruments that are appropriate for the data collection method, for instance, observation of 
learning activities will use observation sheets as instruments, a list of questions to explore information 
related to teacher needs will be used as instruments for the interview method. Meanwhile, 
questions/statements regarding the suitability of e-module media will be used as instruments for the 
questionnaire. The questionnaire adopted for this research is a structured questionnaire with 5 levels, 
namely 1-5 (Rejekiningsih et al., 2021; Salim, 2019; Susanti et al., 2021). The criteria of subject matter 
experts, instructional media experts, instructional design experts, and students are outlined in the Table 1, 
Tabel 2, Tabel 3 and Tabel 4. 
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Table 1. Media Expert Instrument Grid 

No Aspect Indicator 

1 Display 
1) Suitability and attractiveness of appearance 
2) Display layout 
3) Background proportionality 

2 Technical 

1) Operational 
2) Can help students learn independently 
3) Can be used with available devices 
4) The media does not contain advertising 

Adaptation from research (Rapitasari & Ganing, 2022; Bustanil S et al., 2019) 
  
Table 2. Material Expert Instrument Grid 

No Aspect Indicator 

1 
Aspects of Learning Material 
Quality 

1) Material Coverage 
2) Material Accuracy 
3) Factual and contextuality of material 

2 
Aspects of Feasibility of 
Presentation 

1) Presentation Method 
2) Presentation Support 
3) Completeness of Material Presentation 

Adaptation from research (Rachmawati, 2020; Bustanil S et al., 2019)  
 

Table 3. Learning Design Expert Instrument Grid 

No Aspect Indicator 

1 
Material Delivery 
Strategy 

1) Variation of learning activities 
2) Variations in the use of learning resources 
3) Class management during the learning process 
4) Strategy for delivering material 

2 Evaluation 
1) Accuracy of integration of material into the media 
2) The accuracy of the media for measuring learning outcomes 
3) Application of message design principles to the media 

Adaptation from research (Cyntiani Ratnaningsih & I Nyoman Laba Jayanta, 2023; Harianto & I Gde Wawan 
Sudatha, 2024) 
 
Table 4. Instrument Grid for Student Trials 

No Aspect Indicator 

1 
Attractiveness and Ease of Use of 
Media 

1) Ease of use 
2) The attractiveness and accuracy of the media 

display 
3) The attractiveness of images, animation and 

music in the media 
4) The media contains elements of motivating 

learning 
5) Availability of evaluation practice questions 
6) Learning Process 

Adaptation from research (Harianto & I Gde Wawan Sudatha, 2024; Rahayu & Sukardi, 2021) 
 
Meanwhile, the instruments that have been created for each validator are first validated through 

consultation with experts. This validation process involves selecting an expert from each type of instrument 
to consult on the quality and validity of the electronic module assessment questionnaire from various 
perspectives. Subsequently, the data obtained from the questionnaire results will be analyzed. In this study, 
data analysis will be conducted using descriptive techniques, referring to the average assessment of the 
total validation results. The analysis of the suitability level of the e-module must obtain a minimum 
percentage score of 61% to be considered suitable as a learning medium. The Table 5 presents the 
conversion criteria for the suitability of the e-module based on previous research (Andriyani & Suniasih, 
2021; Dinayusadewi & Agustika, 2020; Sugiyono, 2018). 
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Table 5. E-Module Eligibility Criteria 

No Percentage Qualification Decision 
1 81 – 100% Very good 

Eligible without Revision 
2 61 – 80% Good 
3 41 – 61% Enough Eligible with Revision 
4 21 – 40% Deficient 

Not Eligible 
5 <20% Very less 

Adapted from (Dinayusadewi & Agustika, 2020) 
 
As previously explained, the development model used in this research will follow the ADDIE model, 

the development model employed follows the ADDIE framework, which encompasses stages of analysis, 
design, development, implementation, and evaluation. However, the research will be conducted up to the 
implementation stage only, where the media will be tested to assess the product's feasibility. The following 
provides an overview of the research and development procedures used. The following research design is 
presented in Figure 1. 

 
Figure 1. Research Design 

 
3. RESULT AND DISCUSSION 

Results 
This analysis phase is focused on determining the need for an e-module as an innovation to enhance 

the low Higher Order Thinking Skills (HOTS) of high school students, with the integration of Problem Based 
Learning (PBL) approach. The results of this analysis will serve as a guideline in the development of 
innovative e-modules. In the design phase, the content to be included in the e-module will be determined, 
taking into consideration the need to enhance students' HOTS abilities. Subsequently, learning outcomes 
and learning achievement indicators related to HOTS abilities will be prepared. The proposed teaching 
practices will align with the PBL approach and the developed e-module, and assessment instruments will 
be designed accordingly. The innovative e-module to enhance high school students' HOTS abilities will 
begin with a cover page that aligns with the learning objectives. Furthermore, there will be an introduction 
section that explains the e-module's identity, instructions for usage, and a table of contents to facilitate 
students in finding desired pages. This will be followed by a description of the material, illustrative images, 
and integrated learning steps with the PBL approach, accompanied by videos accessible through links. 

After the design stage, the next step is the development phase of PBL-based e-modules. In this 
phase, the ideas from the design will be implemented into concrete e-modules. The content of the e-modules 
will be created, including materials to enhance students' higher-order thinking skills. The PBL approach will 
be fully integrated into the e-modules, including the design of learning activities and challenging tasks. This 
phase is crucial in creating e-modules that are suitable for the learning process. Some opinions suggest that 
this phase is part of media evaluation, but the research team has examined several relevant studies and 
referred to the analysis results, stating that the development phase is both the media development stage 
and the validation process by experts. Therefore, in this phase, besides developing the product, the aim is 
also to assess the quality and feasibility of the product. The essence of the expert assessment is to ensure 
that the developed media has minimal errors and is easy to implement for both teachers and students. The 
analysis results obtained from the e-module validation test can be seen in Table 6. 
 

Media 
Evaluation

Media 
Implem-
entation

Media 
Developm

ent

Media 
Design

Needs 
Analysis
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Table 6. E-Module Evaluation Results by Experts 

Validator Percentage 
(%) 

Qualification Decision 

Media Expert I 88% Very good 

Eligible 

Media Expert II 87% Very good 
Material Expert I 84% Very good 
Material Expert II 80% Good 

Learning Designer Expert 78% Good 
Rata – rata (%) 83% Very good 

 
The evaluation by the validators confirms that overall, the quality of the developed media is very 

good. The assessments provided by two media experts, namely 88% and 87%, indicate that the media 
content is very good and appropriate. Meanwhile, the assessment from the subject matter expert of 84% 
also shows good material quality. Despite variations in the assessments, with Subject Matter Expert II giving 
an assessment of 80%, it still falls within the good category. The assessment provided by the instructional 
designer expert of 78% is also considered good. Despite variations in the assessments, the overall average 
validation by the experts reaches 83%, in line with the qualification of "Very Good". Therefore, it can be 
concluded from the evaluation results conducted by the experts that the learning media in e-module format 
meets the standards and it can be decided that this e-module is suitable for use as a learning tool and can 
be continued to the next testing phase.  After being declared valid based on the validation test, the e-module 
is then tested for its practicality in the learning process, this stage is included in the implementation stage. 
Implementing the practicality test of this Teaching e-module involves students as potential users of the 
product being developed. The results of the feasibility or practicality test of the media from the student's 
perspective consist of individual tests and small group tests. The analysis results of these two tests can be 
seen in Table 7 and Table 8. 
 

Table 7. Individual Test Results 

Students (S) Percentage (%) Average Qualification Decision 
S1 86% 

83% Sangat Baik Eligible S2 80% 
S3 82% 

 
Table 8. Small Group Test Results 

Students (S) Percentage (%) Average Qualification Decision 
S1 82% 

85% Sangat Baik Eligible 

S2 82% 
S3 89% 
S4 80% 
S5 77% 
S6 85% 
S7 89% 
S8 88% 
S9 85% 

S10 92% 
S11 88% 

 
Upon examining the two tables above, it is evident that the students have provided evaluations on 

the practicality of the developed e-module. The results indicate that both individual and small group testing 
yielded excellent qualifications, with an average percentage of 83% and 85% respectively. Consequently, 
the e-module product, which has undergone feasibility testing with students, is deemed 'suitable' as a 
learning media. 
 
Discussion 

Generally, it is well known that the purpose of this research is to produce an electronic module or 
e-module based on problem-based learning for Informatics education in high schools. As a result, the PBL-
based e-module is oriented towards learning activities that are integrated with relevant problems related 
to the topics being taught. The material presented in the media is not limited to narrative texts, but also 
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includes images, videos, animations, and background music that support the creation of an interactive 
learning environment for students. After undergoing a series of assessments by experts and students as 
potential users, it can be concluded that the problem-based learning-based e-module qualifies as excellent 
and is deemed suitable as a learning media. Several experts validate or assess the e-module, for example, 
the evaluation results from learning design experts indicate that the use of e-modules falls into the category 
of suitability. They believe that an attractive e-module product will be able to enhance student motivation. 
This e-module is developed according to the needs and characteristics of problem-based learning, which 
can improve their learning motivation (Astalini et al., 2019; Syahrial et al., 2022). The use of problem-based 
learning methods, such as the Problem Based Learning (PBL) approach, in several studies has shown 
empirical evidence that significantly enhances student learning motivation compared to lecture methods 
(Rahman et al., 2018; Nurtanto et al., 2020). Therefore, this product is a highly appropriate integration to 
support computer science education, which is considered essential for students to master. 

The analysis results indicate that a good media must fulfill several inherent validity aspects. For 
example, expert material assessments state that this media has excellent material quality. This is closely 
related to the clarity of the learning objectives conveyed in the e-module, the clarity of the material 
presented, and the ability to present the material in enhancing student engagement during the learning 
process. These findings are consistent with several previous research and development studies that show 
that the clarity of the learning objectives conveyed in the e-module, the clarity of the material presented, 
and the ability to present the material in enhancing student engagement during the learning process are 
crucial aspects that cannot be overlooked. Similar research conducted by other researchers, shows that e-
module products validated by material experts, in order to ensure accuracy and depth of the material in 
accordance with students' characteristics, thus enabling students to truly learn according to their needs 
(Aufa et al., 2021; Sofyan et al., 2019). Therefore, the findings of this research provide additional support 
for the theory that learning media that meet certain validity standards are more recommended in 
facilitating the learning process. 

In line with this, the validation results conducted by media experts also indicate that the e-module 
product meets the elements of navigation, user-friendliness, and proportional display when presenting 
materials in the form of text, instructional videos, animations, and graphics. It is known that one of the 
advantages of the e-module product is the availability of videos, animations, and images that are considered 
attractive and helpful in understanding the material by students (Ningtyas & Jati, 2018; Johan et al., 2022). 
The findings of this research are supported by several studies stating that Problem-Based Learning (PBL)-
based e-modules are considered to enhance learning outcomes in subjects such as Biology and Mathematics 
for high school students, due to the assumption that e-modules have been designed to engage students in 
independent thinking and problem-solving, in line with the principles of PBL (Hadiyanti et al., 2021; Sari et 
al., 2021). In learning that fully utilizes digital technologies like today, the need for digital-based learning 
products such as e-modules, integrated with PBL, can facilitate independent thinking and critical thinking 
(Cantona et al., 2023; Habibi et al., 2022). These findings emphasize the value of integrating PBL strategies 
into e-module development to promote critical thinking and problem-solving skills among high school 
students. Furthermore, the research results indicate that integrating PBL into learning products can have a 
positive impact on learning outcomes, making this research appropriate for adopting the PBL approach. 

Overall, the study on PBL-based e-modules for high school students underscores the significance 
of utilizing a problem-based learning strategy to enhance students' learning experiences, foster critical 
thinking, and boost students' HOTS abilities in informatics subjects. The successful development of the PBL-
based e-module in this study is undoubtedly attributed to the relevant research that has been conducted, 
emphasizing the potential and benefits of e-module learning on a broader scale. A notable aspect of this 
study is the introduction of an integrated e-module product with the PBL approach, specifically tailored for 
informatics education in high schools. Nevertheless, the study is limited in that it primarily focuses on 
product development and evaluating the media's suitability from the perspectives of experts and students, 
without delving into the impact of its implementation. Despite these limitations, it is believed that this 
research can provide valuable insights through the development of effective e-modules that facilitate 
students' problem solving skills in informatics subjects, both in theory and practice. So, it can be interpreted 
that this research apart from contributing theoretically to the science of educational technology, this 
research also has implications for the presence of various kinds of innovation and integration between 
innovative learning models and interactive learning media that have a high level of accessibility and 
interactivity, namely e-modules. Meanwhile, a suggestion for further research is to use a holistic approach 
in measuring the impact of using this e-module on students' achievement and learning abilities, which may 
be implemented in the coming months. 
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4. CONCLUSION 

Based on the findings presented and the review of the issues raised, it can be concluded that this 
development research has successfully achieved its objectives by creating a PBL-based e-module that 
feasible to implement in learning activities. The feasibility of this product is inseparable from the support 
of supporting elements in the development of the e-module, as well as input from experts that support the 
validity and applicability of the resulting e-module. This e-module is expected to make a significant 
contribution in learning activities, especially in sociology learning. 
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