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Abstract: Development of the IPAS Project e-module through the Project Based Learning (PjBL) 

approach to improve scientific literacy in substance materials and their changes. The objectives 

of the research are (1) designing e-modules through the PjBL approach, (2) Feasibility analysis 

of e-modules, (3) Evaluation of improving scientific literacy. The research method used is 

Research and Development (R&D) with a 4D (Define, Design, Develop, Disseminate) 

development model. The research was conducted at the Papua Special Tourism State School with 

a total of 30 students. The results of the study show that: (1) E-modules through the PjBL approach 

are made through the first stage is definition, the second is data collection, the third is making a 

module design, the fourth is validating the model design, the fifth is revising the module design, 

the sixth is a small-scale trial, then a large-scale trial to obtain scientific literacy data in learning, 

as well as the response of IPAS Project teachers to the module. (2) The feasibility analysis of the 

e-module was obtained through validation of validators (92.36% of the category strongly agreed), 

peer feasibility test (94.65% of the category strongly agreed) so that it was declared very feasible 

to use (3) The evaluation of scientific literacy improvement was obtained that the increase in 

scientific literacy increased in RPP 1 by 15.53%, in RPP 2 by 45.13%, in RPP 3 by 52.24% with 

an average value increase in the three meetings of 35.86% after using the module The IPAS 

project in learning so that significantly the application of e-modules through PjBL is effectively 

used as a contextual learning medium at the vocational school level. 
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1. INTRODUCTION 

Education is one of the main pillars in nation building. Through education, the 

young generation is prepared to face increasingly complex global challenges as well as 

being required to be able to contribute to the progress of the nation. The Government of 

Indonesia continues to make various efforts to reform the education system to be relevant 

to the times, such as the implementation of the Independent Curriculum which 

emphasizes student-centered learning, strengthening essential competencies, and learning 

through a project approach (Ministry of Education and Culture, 2022). This is carried out 

in schools, including Senior High Schools (SMA), Vocational High Schools (SMK). 

IPAS Project Learning is packaged in the form of learning through a Project-

Based Learning (PjBL) approach that integrates all aspects of natural and social sciences. 

PjBL is a teaching approach that is built on learning activities and real tasks that provide 

Vol 14, No 1, Halaman 1 – 11, Februari 2026 

P – ISSN 2338-3402, E – ISSN 2623-226X 

mailto:hutahaeanrita@gmail.com
mailto:tiurlina.siregar66@gmail.com
mailto:siallagan1968@gmail.com
mailto:waromiof@gmai.com


2 | P-ISSN: 2338-3402, E-ISSN: 2623-226X 

 

challenges for students related to daily life to be solved in groups. Each project is carried 

out to achieve all competencies in subject elements contextualized by the characteristics 

of each field of expertise (Ministry of Education and Culture 2025). The fact found in the 

field is that at the Papua Special Tourism State School, learning has not been carried out 

using books or electronic modules that go through a project approach.  

E-modules are teaching materials that are systematically packaged in digital form 

to make it easier for students to learn independently according to the competencies that 

must be achieved. Prastowo, A. (2014). E-modules allow the integration of text, images, 

videos, animations, and interactive quizzes, thus making learning more interesting and in 

accordance with the characteristics of vocational school students who tend to be visual 

and practical. In addition, e-modules are flexible, can be accessed anytime and anywhere, 

and encourage students to learn independently (Suryani & Fathurrahman, 2020). 

Furthermore, the development of e-modules also supports government policies in digital 

literacy education and is in line with the direction of the Independent Curriculum which 

emphasizes student-centered, achievement-oriented learning, and encourages learning 

through a project approach. (Ministry of Education and Culture, 2022). 

According to Tiurlina Siregar, et al (2023) in the development of chemical e-

modules based on papua local wisdom on reduction and oxidation reaction materials to 

increase student learning outcomes found that the results of the feasibility and 

effectiveness test showed that e-modules were feasible to use and provided a significant 

improvement in student learning outcomes. 

The development of e-modules through the PjBL approach on the topic of 

substances and their changes is a strategic step to overcome the gap between theory and 

practice. The PjBL approach allows students to learn the concept of IPAS through project 

activities that require exploration, experimentation, and active collaboration, so that they 

can understand scientific principles in depth while honing high-level thinking skills. The 

use of interactive digital e-modules will strengthen the effectiveness of learning because 

it provides access flexibility, attractive visual displays, and learning activities that 

stimulate curiosity and creativity. Through development research through the 4D (Define, 

Design, Develop, Disseminate) approach, it is hoped that e-modules will be produced that 

are not only relevant to the needs of students, but also able to improve scientific literacy, 

in the material of substances and their changes. Thus, the results of this research are 

expected to make a real contribution to improving the quality of learning of the IPAS 
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Project in vocational schools, as well as becoming the basis for the formulation of 

contextual learning strategies that are in line with the characteristics of the Independent 

Curriculum.  

Based on the results of observations and researchers' experiences in the learning 

activities of the IPAS Project at the Papua Special Tourism State School since the start of 

the implementation of the Independent curriculum in the 2022/2023 academic year which 

emphasizes project-based learning, student learning outcomes are obtained at a low of 

around 75%. There has been a real gap in the implementation of the IPAS Project since 

the Independent Curriculum was implemented. The main challenge that arises is the low 

involvement of students; Many of them feel unfamiliar with the material taught because 

they have not touched the practical aspects of the world of tourism. Currently, around 

75% of learning is still dominated by the role of teachers, which indirectly limits students' 

space for movement to explore. Without a strong bridge between science and the context 

of their expertise, interest in learning decreases, which ultimately has an impact on low 

scientific literacy and student learning outcomes. 

This research aims to develop an interactive e-module through the PjBL approach 

in learning the IPAS Project which is designed to improve the scientific literacy of grade 

X students of the Papua Special Tourism State School. Based on this background, the 

researcher is interested in conducting development research entitled: "Development of 

the E-Module of the IPAS Project Through the PjBL Approach to Improve Scientific 

Literacy in Substance Materials and Their Changes." 

 

2. RESEARCH METHODS 

The research was conducted using the type of development research. This 

development research aims to produce an interactive E-module through the PjBL 

approach to train and improve the scientific literacy of students of class X Hospitality A. 

The design model used is 4D (Define, Design, Develop and Disseminate) development. 

This research will be carried out in November 2025. The development stage of the 

interactive E-module is carried out with the competence of Hospitality expertise, the 

Papua Special Tourism State School. The subjects of this study are 30 students of class X 

Hospitality A. 

The IPAS Project Module through the PjBL approach to Substance and Its 

Changes is made through the following stages: the first stage is the definition level, 
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covering problem analysis, pupil analysis, concept analysis, and learning purpose 

analysis. The second stage is data collection to plan the module, the third stage is to make 

a module design, the fourth stage is to validate the model design, the fifth stage is to revise 

the module design, the sixth stage is a small-scale trial, then a large-scale trial to obtain 

scientific literacy data in learning, as well as the response of IPAS Project teachers to the 

module. 

The validity of the interactive E-module was reviewed based on validation by 

material validators, media validators, and fellow teachers of the IPAS Project at the Papua 

Special Tourism State School. The instrument used in determining the validity of the 

interactive E-module is in the form of a validation sheet consisting of criteria including 

the feasibility of presentation, the feasibility of content, and the feasibility of language. 

The validation sheet uses the Likert Scale 1-4 guidelines. The validation score is 

calculated on average from the three validators. After obtaining the validation results, it 

is then analyzed to determine the validity of the E-module using the formula:  

P = 
f

N
 x 100% 

Remarks: P = percentage of scores obtained, n = total scores obtained, N = total maximum scores 

in each aspect. The validation criteria of the validators are in accordance with Table 1. 

Table 1. Validity criteria 

Validity 

Criteria (%) 
Validity Level 

81 < p 100≤ Highly Valid, Can be used without revision 

61 < p 81≤ Quite Valid, usable but needs revision 

41 < p 61≤ 
Less Valid, recommended not to be used as it needs 

large-scale revision 

0 p 41≤≤ Invalid, unusable 

The percentage of validation results is then interpreted using the eligibility criteria 

according to Riduwan (2016), namely that interactive E-modules are declared valid if a 

validity score is obtained with a percentage of >60%. 

The effectiveness of interactive E-modules was reviewed based on the results of 

scientific literacy skills, and student responses. The learning outcomes of scientific 

literacy skills are assessed from the results of filling out questionnaires before and after 

learning with interactive E-modules. Interactive E-modules are said to be effective if the 

score after learning with the interactive E-module is higher or increases compared to the 

pre-learning score with the interactive E-module and the score obtained is > 50 or the 
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score above the Good criterion. After obtaining test scores or scores, then the percentage 

of positive responses of students is calculated. percentage of positive responses (Table 2). 

P = 
f

N
 x 100% 

Table 2. Scoring Criteria for Scientific Literacy e-module (Ridwan, 2012) 

Score Interval (%) Criteria 

75 < score of 100≤ Excellent 

50 < score 75≤ Good 

25 < score 50≤ Not Good 

0 score 25≤≤ Not Good 

 

3. RESULTS AND DISCUSSIONS 

The research that has been developed produces products in the form of teaching 

materials, namely interactive E-modules through the PjBL approach to improve scientific 

literacy in class X Hospitality A State School Special for Papua Tourism in the material 

Substances and Their Changes. The interactive e-module consists of several components, 

including the front cover, foreword, table of contents, introduction, instructions for use, 

features, concept map, content and bibliography. The layout of the interactive E-module 

is presented simply with the consistency of the proportions of each subject of discussion, 

so that students can easily understand the concept of the material. The design of the 

interactive E-module is made interesting to increase students' motivation and interest in 

learning. 

The components of the interactive E-module include concept maps, material 

summaries, interactive videos, pre-test and post-test questions which are packaged in 

several features presented in the form of google form links, pre-test/post-test, A 

combination of materials and features presented by sequencing and synthesizing aims to 

practice science literacyin students. This is in accordance with the statement of Asmi 

(2018) that the design of grouping learning materials in modules uses sequencing and 

synthesizing. Sequencing refers to the formation of the structure of the delivery of subject 

matter, while synthesizing refers to an effort to provide information to students about the 

relationship between concepts, facts, principles and procedures contained in the learning 

material. 

Scientific Literacy in this study is the ability of vocational school students to 

explain scientific phenomena, design investigations, and interpret scientific data and 
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evidence, as measured through a scientific literacy test compiled based on OECD-PISA 

indicators (2018). The purpose of the features presented in the interactive E-module is to 

train students' scientific literacy on the material of Substances and Their Changes, so that 

the developed E-modules are adjusted to scientific literacy indicators. Scientific literacy 

according to OECD-PISA (2018) consists of 3 indicators, namely Explaining scientific 

phenomena, Ability to use scientific methods in collecting, analyzing, and interpreting 

data to solve problems, Tendency to be objective, critical, open, and responsible in 

dealing with scientific problems. 

IPAS Project E-Module Qualification through the PjBL approach 

The development of the IPAS Project e-module on Substances and Their Changes 

through the PjBL approach was carried out through validator consultation. The validation 

consultation carried out was material validation and media validation. 

The assessment of the IPAS Project e-module through the PjBL approach was 

carried out by 6 validators consisting of 3 lecturers from the Faculty of Teacher Training 

and Education, Cenderawasih Jayapura University, 3 cognate teachers in the field of 

science. 

Results of the Material Feasibility Component 

The results of the module assessment analysis from the aspects of material 

assessment, presentation, and language can be seen in Figure 1. 

 

Figure 1. Module Assessment Analysis from the Assessment Aspect 

Based on Figure 1. it is known that in the aspect of e-module material, an average 

percentage score of 92.71% was obtained, the presentation aspect obtained an average 

percentage value of 92.71%, and the language aspect obtained an average percentage 

92.71% 92.71%

91.67%

92.36%

90.00%

91.00%

92.00%

93.00%

94.00%

Rata-Rata

Aspek Penilaiain

Materi (1-8) Penyajian (9-16) Bahasa (17-20) Rata-Rata

Penilaian Validator



Jurnal Ilmu Pendidikan Indonesia 14 (1): 1 - 11 7 

 

 

value of 91.67%. The average percentage of the three aspects of the assessment of 92.26% 

is included in the very feasible category. 

The results of the feasibility analysis of the e-modules carried out are in 

accordance with the opinion of Tiurlina Siregar (2025), in her research that the validity 

of digital teaching instruments and materials is the foundation for the media to 

significantly increase learning activities 

Media Eligibility Component 

In media validation, the assessment is focused on the components of the cover, 

introduction, main section, and closing section. The results of the analysis of media 

feasibility assessment can be seen in Figure 2. 

 

Figure 2. Media Eligibility Assessment Analysis 

Based on Figure 2. It can be seen that the cover aspect obtained an average score 

of 96.43%, the introductory aspect 94.44%, the main part aspect of 93.53% and the 

closing aspect with an average score of 100%. The highest score of the four aspects is in 

the aspect of the closing part with an average score of 100%. The average percentage 

result of the fourth aspect of the assessment of 96.10% is included in the very feasible 

category. 

This finding is in line with the principle of Ni Luh Gede Karang Widiastuti (2021) 

that aesthetic appeal is the main gateway to foster the interest in learning of vocational 

school students in general subjects. In response to this, the researcher revised the title 

layout and chose a background image that is more contextual with the world of tourism 

96.43%

94.44%
93.52%
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96.10%

85.00%

87.00%

89.00%

91.00%

93.00%

95.00%
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Penilaian Validator
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to strengthen the connection between the material "Substances and Their Changes" and 

the student's field of expertise. 

Teachers' Responses to the IPAS Project 

An analysis of teachers' impressions of the IPAS Project can be seen in Figure 3. 

 

Figure 3. Teachers' Responses to the IPAS Project 

Based on Figure 3. It is known that in the material aspect, an average percentage 

score of 93.06% was obtained, the presentation aspect obtained an average percentage 

score of 91.67%, the language aspect obtained an average percentage score of 97.22%, 

and the average benefit was 96.67%, The average percentage results of the four aspects 

of assessment of 94.65% were included in the very feasible category. 

This finding is in line with the affirmation of Ni Luh Gede Karang Widiastuti 

(2021) that the contextual approach in science learning must touch daily reality to increase 

interest in learning in the Papua Tourism Vocational School and is in line with the 

research of Tiurlina Siregar et al (2025). 

Scientific Literacy Analysis Using E-Modules Through PjBL's Approach to 

Substance Matter and Its Changes 

Improving scientific literacy skills before and after using the e-module of the 

IPAS Project on Substances and Their Changes with the PjBL model can be seen in Figure 

4. 
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Figure 4 Scientific Literacy Assessment before and after using the E-Module 

Based on Figure 4. It is known that students' understanding of scientific literacy 

has improved in every meeting. This is shown from the growth graph of an increase in 

RPP 1 by 15.53%, in RPP 2 by 45.13%, in RPP 3 by 52.24% with an average value 

increase in the three meetings of 35.86%. This increase in presentation is due to the 

increasing familiarity of students using e-modules and the PjBl approach to substance 

materials and the changes are easier and clearly understood. 

 

4. CONCLUSIONS AND SUGGESTIONS 

CONCLUSIONS 

The use of the IPAS Project e-module through the PjBL approach to improve 

scientific literacy in substance materials and their changes in class X Hospitality A has 

increased by an average of 35.86%. 

SUGGESTIONS 

Teachers are advised to use this e-module as one of the media in the independent 

curriculum. 
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