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Abstract 
This study explores the implementation of e-modules in Building Utility 
Construction learning within vocational building engineering education, 
particularly in relation to classroom practices, learning flexibility, and 
sustainable educational development. This study employed a qualitative 
approach involving five informants consisting of teachers and students 
from a vocational high school. Data were collected through interviews, 
classroom observations, and documentation, then analyzed using the 
Miles and Huberman interactive model. The findings indicate that the 
implementation of e-modules remains limited and has not yet been 
systematically integrated into routine classroom instruction. Students 
demonstrated positive responses toward the use of e-modules, 
particularly in improving conceptual understanding, learning motivation, 
and independent learning practices. Teachers also perceived e-modules 
as beneficial for improving instructional efficiency and reducing reliance 
on printed teaching materials. However, several barriers were identified, 
including inconsistent implementation practices and limited pedagogical 
readiness for digital integration. Overall, this study demonstrates that e-
modules have significant potential to support flexible and sustainable 
vocational learning, particularly in promoting learning efficiency and 
reducing paper consumption in vocational education environments. 
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Introduction

At all levels of education, there is a growing need for broader digital integration within the 
global education ecosystem, which can drive a paradigm shift in learning. Fuadiy et al. (2025) 
explained that the structure of learning resources has been significantly transformed by digitization. 
Supported by Jitsupa et al. (2024) regarding these changes in students' interaction patterns during 
the learning process. Setiyawan et al. (2023), reinforced this finding by arguing that these changes 
are essential for adapting to the high and diverse demands of the digital era. In this context, 
teaching materials can be delivered more easily and efficiently through the integration of 
technology tailored to students needs (Guaña-Moya et al., 2024). Zhao Ma et al. (2024) explained 
that with the growing diversity of the student population, such accessibility is essential to enhance 
students’ learning opportunities. This view is supported by Priante & Tsekouras (2025), who 
explains that conventional methods are no longer sufficient to foster active interaction among 
students today. 

In the context of vocational education, a study by Lukitasari et al. (2025) that technological 
integration has become increasingly important in responding to current educational and industrial 
challenges. Today’s industrial demands require vocational students to master practical skills that 
align with industry needs and technological developments (Nuryanto & Eryandi, 2020). Learning 
materials are a key factor in achieving optimal learning. A study by Mubarroq et al. (2024), (Anindya 
et al., 2026) and Prasetya, Rofiudin, et al. (2025), stated that high quality technical content stems 
from effective teacher communication, which can provide a systematic framework for creating 
effective learning materials. This vocational pedagogy is essential, particularly for tasks that require 
meticulous attention to detail (Ningsih, 2024). Not only that, Muslimah et al. (2025) emphasized 
that advanced learning materials are very helpful for students in understanding the material in detail 
and in context. 

E-modules are designed as a sophisticated digital learning tool that surpasses conventional 
learning materials and is also integrated with technology. (Meilina & Afriyah, 2024) believes that 
the use of e-modules in learning greatly simplifies the process and helps students achieve 
independent learning and a more systematic approach to learning (Sholihah & Wulandari, 2023). 
Damayanti et al. (2020) and Prasetya, Widiyawati, et al. (2025) emphasized that the use of visual 
learning materials can improve the organization of instructional content. This finding is also 
supported by (Prasetya et al., 2024) who highlights the long-term cognitive benefits of integrating 
technology into learning. In one study by Staneviciene & Žekienė (2025) emphasizes that visual 
learning materials can significantly improve student learning outcomes. In the context of 
vocational education, e-modules play a crucial role in enhancing applied learning through well-
designed procedural simulations (Fajar et al., 2023). Novianti et al. (2023) and Widiyawati et al. 
(2024) reinforced this point by explaining that modern technical training can be demonstrated by 
students’ ability to present complex concepts. 

Not only in the context of vocational education, this e-module also frees learning from 
dependence on physical resources (Irnissa et al., 2023). Rohmatulloh et al. (2022) explained that 
this situation can make it easier for students to access and understand the course material without 
being constrained by time. Güntem & Kılıç (2025) believes that the use of e-modules can reduce 
the paper waste typically associated with printed modules or conventional teaching materials. 
According to Bond et al. (2021) Prasetya, Frima, et al. (2025), e-modules serve as an excellent 
strategy for promoting sustainable education. Sumarna et al. (2019) stated that effective 
visualization is also essential in the learning process. In particular, this applies to the building 
utilities course in vocational high schools, which requires students to understand both the theory 
and the practical aspects. Recent demonstrations by Lase et al. (2025) explained that students often 
experience difficulties in understanding and classifying building components when the learning 
process is not supported by interactive and well-illustrated learning materials. 

Conceptual understanding has been derived from significant contributions made by several 
studies, though many of these studies still focus on specific fields. A study by, Nadir et al. (2022) 
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describe the development of a soil mechanics module focused on conceptual aspects at the 
university level. Heryadi et al. (2023), also integrates building modeling into road planning. 
However, these studies are still very narrowly focused on roads and land, and none have addressed 
the construction of building utilities. Fatmawati et al. (2024) provides evidence that current 
research is dominated by the higher education community. Learning practices with their own 
unique characteristics in vocational high schools are underrepresented. Previous studies on e-
modules in vocational education have primarily focused on module development, effectiveness 
testing, or implementation within higher education contexts. In contrast, empirical studies 
examining the actual implementation of e-modules in vocational high school learning 
environments, particularly in Building Utility Construction subjects, remain limited. In practice, 
the integration of e-modules in vocational schools is still not systematically implemented and often 
depends on teacher readiness and classroom learning conditions. Therefore, the novelty of this 
study lies in its exploration of the actual implementation of e-modules in vocational high school 
learning, including classroom practices, student responses, implementation barriers, and their 
potential contribution to sustainable vocational education practices. Although e-modules are 
expected to support flexible and interactive vocational learning, their implementation in vocational 
high schools remains limited and has not yet been systematically integrated into routine classroom 
instruction. In practice, learning in Building Utility Construction subjects still relies heavily on 
conventional teaching materials and teacher-centered instruction, while the use of e-modules is 
generally situational and depends on classroom needs. In addition, previous studies have primarily 
focused on e-module development or higher education contexts, whereas empirical studies 
examining the actual implementation of e-modules in vocational high school learning 
environments remain limited. Therefore, this study aims to explore the implementation of e-
modules in Building Utility Construction learning at vocational high schools to provide insights 
into digital learning practices and sustainable vocational education development. 

 
Research Methods 

This study employed a qualitative research approach to explore the implementation of e-
modules in Building Utility Construction learning within vocational building engineering education 
at SMK Negeri 1 Ngasem. A qualitative design was selected because this study aimed to examine 
learning practices, implementation conditions, user experiences, and barriers encountered during 
the integration of digital learning media in authentic vocational classroom settings. The study was 
conducted in the Design and Building Information Modeling (DPIB) program, where digital 
learning media had begun to be integrated into classroom instruction. However, the 
implementation of e-modules was still limited and depended on teacher readiness, classroom 
learning needs, and supporting learning facilities. The participants consisted of five informants, 
including two vocational subject teachers and three Grade XI students. Participants were selected 
purposively based on their direct involvement and experience in using e-modules during classroom 
learning activities. Teachers were selected because they had experience implementing e-modules 
in vocational instruction, while students were selected because they actively used the e-modules 
during classroom learning and independent assignments. To maintain research ethics and 
participant confidentiality, all informants were anonymized using codes such as G1, G2, S1, S2, 
and S3. Data were collected through semi-structured interviews, classroom observations, and 
documentation. Semi-structured interviews were conducted to explore participants’ experiences, 
perceptions, implementation practices, learning benefits, and barriers related to the use of e-
modules in vocational learning. Classroom observations were carried out during learning sessions 
involving the use of e-modules in Building Utility Construction subjects to identify the actual 
implementation of digital learning media, including projector-based instruction, teacher 
explanations, classroom interactions, student participation, and independent learning activities. 
Documentation analysis included e-module materials, classroom learning records, and related 
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instructional documents supporting the learning process. The research instruments consisted of 
semi-structured interview guidelines, classroom observation sheets, and documentation checklists. 
The interview guidelines focused on identifying participants’ perceptions and implementation 
experiences regarding e-module use in vocational learning. Observation sheets were used to record 
classroom learning activities, teacher-student interactions, the integration of e-modules during 
instruction, and student engagement throughout the learning process. Documentation checklists 
were used to examine digital teaching materials and instructional documents related to e-module 
implementation. The credibility of the data was strengthened through source triangulation and 
technique triangulation. Source triangulation was conducted by comparing information obtained 
from different participants, including vocational subject teachers and Grade XI students involved 
in the implementation of e-modules during classroom learning. Meanwhile, technique triangulation 
was carried out by comparing findings derived from semi-structured interviews, classroom 
observations, and documentation analysis. Interview findings regarding classroom learning 
practices, student participation, learning independence, and the effectiveness of e-modules were 
further validated through direct classroom observations and supporting instructional documents, 
including e-module materials and classroom learning records. These triangulation procedures were 
applied to ensure the consistency, credibility, and trustworthiness of the research findings. Data 
were analyzed using the Miles and Huberman interactive analysis model consisting of data 
reduction, data display, and conclusion drawing. Relevant findings related to the implementation 
of e-modules in vocational learning were categorized into thematic patterns and interpreted 
descriptively to identify implementation practices, learning implications, barriers to integration, 
and contributions toward sustainable vocational education. Prior to data collection, all participants 
were informed about the objectives of the study and voluntarily agreed to participate in the 
research. Participant anonymity and confidentiality were maintained throughout the study by using 
informant codes instead of real names in all research findings and discussions. Figure 1 presents 
the overall research procedure flowchart used in this study. 
 

 
Figure 1. Research Diagram Flowchart 

 
Research Results and Discussion 

As described in the research methodology, data were collected from several subjects and 
informants at the relevant school to ensure high data credibility. These included e-module users as 
well as teachers who used the e-module to teach the material. The researcher assigned codes to the 
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subjects and informants to facilitate the classification of the interviews. The following are the 
results of the interviews conducted by the researcher. 

 
Table 1. Characteristics of Research Informants 

Informan 
Code 

Role Gender Experience 
(Years) 

Involvement in E-Modul 

G1 Teacher Male 12 Uses e-module in teaching 
G2 Teacher Male 8 Reads and uses the e-module 

S1 Student (Grade 
XI DPIB) Male - Uses the e-module during learning 

S2 Student (Grade 
XI DPIB) Female - Uses the e-module for assignments 

S3 Student (Grade 
XI DPIB) Male - Can work independently in the home 

 
Conditions of E-Module Use in Learning 

The implementation of digital learning materials in the context of vocational high schools 
can be categorized as still in its early stages. This is evidenced by the fact that the use of the 
designed e-modules has not yet been consistent, as their application in the learning process is quite 
minimal compared to the total number of class hours. E-modules are used only when the learning 
material requires a high degree of visualization to facilitate students’ understanding of the various 
parts of a building. One informant, coded G1, who serves as the head of the study program, 
expressed this finding by stating that the use of e-modules in learning is quite minimal. From this, 
it can be concluded that digitization in schools has not yet increased significantly but requires a 
slightly longer process because it is still situational in nature. 

This inconsistency in usage indicates that it depends on the teachers’ pedagogical preparation 
and the nature of the material provided to students. A study by Habibi et al. (2023) explains that 
the digitization of learning materials in schools is not generally taking place or developing rapidly 
in line with the schools’ technological proficiency. Latifah et al. (2024), supported this finding by 
noting that the implementation of technology requires a phased process and necessitates alignment 
between digitalization and the needs of vocational education. Given this, the design of the e-
module can be said to help students better understand the instructional material and is being 
implemented as the primary learning medium, which is still in the development stage. 
 
Implementation of E-Modules in Learning 

Practical application of cognitive understanding can occur if students can implement e-
modules properly and correctly. E-modules are an important factor in vocational education 
pedagogy, as explained by Delita et al. (2022). Improvement in student learning processes and 
theoretical understanding can continue to develop better if the integration is not only designed for 
course materials. Gunawan et al. (2024) explain that digitalization is tangible and provides 
improvements for students. Supported by Sari et al. (2024) and Saputra & Octavia (2024), 
emphasizing that the implementation of e-modules in the classroom is an initial stage that provides 
a positive response from users and has great potential for students to adapt and recognize their 
own abilities in achieving learning outcomes. 
 
Responses to and Implications of the Implementation of E-Modules on Student 
Learning 

High satisfaction was the primary response from this study. The implementation of the 
existing perception e-module among students is a facility that can increase enthusiasm for its use. 
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This satisfaction stems from the goal of enhancing learning, as evidenced by academic 
improvements observed before and after the implementation of digital learning materials. The 
content presented in the e-modules features high-quality visualizations, making technical concepts 
easily understandable for students. Not only that, the implementation of digital learning media also 
brought about changes in students’ learning patterns, including increased focus, independence, 
and the structured completion of academic tasks. This is evidenced by a reduced reliance on 
printed textbooks among e-module users, with the e-module becoming the primary learning 
material. This independence aligns with Alshammary & Alhalafawy (2023), who emphasizes that 
digitalization plays a key role in improving learning outcomes through more flexible self-directed 
learning. 

Based on interviews with teachers, reports indicate a high level of satisfaction with the use 
of e-modules. In addition to their use in the classroom, e-module users also reported significant 
improvements in efficiency and resource allocation due to the reduced need for large-scale book 
printing. This process demonstrates that e-modules contribute to an efficient learning environment 
while generating no waste. This is further supported by Dhameria et al. (2025), states that the 
digitization of learning materials in vocational education management enhances resource efficiency 
and accessibility. A synthesis of student and teacher perspectives demonstrates a shift in teaching 
strategies toward a more advanced vocational education system, characterized by greater learning 
efficiency and reduced student reliance on conventional methods. 
 
The Contribution of E-Modules to Sustainable Learning 

The contribution of e-modules to sustainable learning in the Building Utilities Construction 
program at a vocational high school is evident in the more efficient and flexible use of digital 
teaching materials. Based on interview results, teachers reported that the use of e-modules helps 
reduce reliance on printed teaching materials such as textbooks and photocopied handouts. This 
finding is reinforced by a teacher participant who stated that “with e-modules, teachers no longer 
need to print large amounts of paper or overuse textbooks” (G2). Additionally, digital access to 
learning materials offers students the opportunity to learn without the constraints of time and 
place (Mahendri et al. 2023). These findings indicate that the role of e-modules extends beyond 
their function as a learning medium, as they also promote efficiency in the learning process and 
more environmentally friendly educational practices. Reducing paper use in learning reflects efforts 
toward resource efficiency and waste reduction as part of sustainability principles. From a wider 
perspective, the integration of e-modules is consistent with the Sustainable Development Goals 
(SDGs), especially SDG 4, which focuses on improving equitable and flexible access to quality 
education, and SDG 12 in promoting resource efficiency through the reduction of conventional 
teaching materials. 

 
Summary of Findings on the Implementation of E-Modules in Education 

Conditions of e-module use in learning 

Classroom observations revealed that the implementation of e-modules in Building Utility 
Construction learning was primarily conducted through projector-based classroom instruction and 
independent learning assignments. Teachers used the e-modules to explain technical concepts and 
visualize building utility components during classroom discussions, while students utilized the 
digital materials as references for completing assignments both inside and outside the classroom. 
Observation findings also indicated that students showed greater attention and participation during 
learning activities involving visual e-module presentations. In addition, students reported that the 
structured and accessible digital materials helped them review the learning content more 
independently without relying entirely on printed textbooks. 
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Implementation of e-module in learning 

The implementation of e-modules in Building Utility Construction learning was carried out 
both during classroom instruction and through independent student assignments. In classroom 
activities, teachers generally used e-modules as visual learning media displayed through projectors 
to explain technical concepts and building utility components more clearly. This learning process 
encouraged students to participate more actively during discussions and helped them understand 
the material more easily through structured visual explanations. Outside classroom activities, 
students also used the e-modules as references for completing assignments independently. Several 
students stated that the digital materials allowed them to revisit the learning content more flexibly 
without depending entirely on printed textbooks, particularly when completing assignments at 
home. 

Student responses 

Based on the semi-structured interviews conducted with teachers and students, the 
implementation of e-modules received generally positive responses during the learning process. 
Students explained that the visual presentation contained in the e-modules helped them 
understand Building Utility Construction material more easily, especially when learning technical 
concepts related to building components. During classroom learning, teachers used the e-modules 
through projector-based explanations, which encouraged students to pay more attention and 
participate actively in discussions. Several students also stated that the e-modules could be accessed 
again outside classroom hours, allowing them to study more independently and complete 
assignments without relying entirely on printed textbooks. Teachers similarly viewed the use of e-
modules positively because the digital materials simplified the delivery of learning content and 
supported more efficient classroom instruction. 

Learning implications 

The use of e-modules in Building Utility Construction learning also influenced students’ 
learning habits and classroom learning efficiency. Based on the interview results, several students 
felt more confident studying independently because the learning materials could be accessed 
repeatedly whenever needed. Students were not only dependent on teacher explanations during 
classroom sessions, but also began reviewing the material independently while completing 
assignments. Teachers also explained that the use of e-modules helped simplify the delivery of 
technical material, especially when explaining building utility components that required visual 
illustrations. This condition created a more practical and flexible learning process, while also 
helping reduce the use of printed learning materials in classroom activities. 

Contribution to sustainable learning 

The implementation of e-modules in Building Utility Construction learning also contributed 
to more sustainable learning practices within the vocational school environment. Based on the 
semi-structured interview results, teachers explained that the use of digital learning materials 
reduced the need for excessive printing of textbooks and handouts during classroom activities. 
Students also stated that the e-modules could be accessed repeatedly through digital devices, 
making learning more flexible without being limited by time and place. In addition to supporting 
learning efficiency, the reduced use of printed materials reflects efforts toward more 
environmentally conscious educational practices. These findings indicate that the integration of e-
modules not only supports learning effectiveness in vocational education but also contributes to 
sustainable educational practices through more efficient resource use and reduced paper 
consumption. 
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Table 2. Categories of Research Findings 

Main Category Sub-Category Description of Findings 
E-module 

usage 
conditions 

Usage intensity Limited use of e-modules 

Nature of use Not the primary learning tool, but a supplementary one 

E-module 
implementation 

Classroom learning Displayed via projector and explained collaboratively 
Independent assignments Used as a reference for student tasks 

Student 
Responses 

Satisfaction Students express high satisfaction with the e-module 
Understanding The material is easier to understand 

Learning 
Implications 

Learning independence Students become more independent in learning 
Learning efficiency Teachers deliver material more efficiently 

Contribution to 
sustainability 

Paper reduction Reduces the use of printed learning materials 
Flexible access Materials can be accessed anytime 

 
The findings of this study indicate that the implementation of e-modules in Building Utility 

Construction learning at the vocational high school level is still in the early stages and has not yet 
been fully integrated into routine classroom instruction. The use of e-modules was generally 
limited to certain learning situations that required visual explanations and independent student 
assignments. Nevertheless, the findings demonstrate that the integration of digital learning media 
provides positive implications for both teachers and students. Students showed better engagement 
and understanding during learning activities involving visual presentations, while teachers 
perceived e-modules as helpful in simplifying the delivery of technical material. In addition, the 
availability of digital learning materials encouraged students to learn more independently outside 
classroom hours without relying entirely on printed textbooks. These findings also reflect the 
potential contribution of e-modules toward more flexible and sustainable vocational education 
practices through reduced paper usage and more efficient learning resource utilization(Xu et al. 
2024 ,Handayani et al., 2023). 

 
Discussion 

The findings of this study indicate that the implementation of e-modules in Building Utility 
Construction learning at SMK Negeri 1 Ngasem is still in the early stages and has not yet been 
systematically integrated into routine vocational classroom instruction. Based on classroom 
observations and semi-structured interviews, the use of e-modules was generally limited to learning 
situations requiring visual explanations and independent student assignments. Teachers tended to 
use e-modules through projector-based instruction to explain technical building utility components 
more clearly, while students used the digital materials to review lessons and complete assignments 
independently outside classroom hours. These findings show that the implementation of e-
modules in vocational education is influenced not only by the availability of digital learning media, 
but also by teachers’ pedagogical readiness and digital competencies in adapting technology into 
classroom practices. This finding supports (Yanriko et al., 2024), who explain that digital 
transformation in vocational education often develops gradually due to differences in technological 
readiness and instructional adaptation among teachers and institutions. 

This study also found that vocational learning environments have specific characteristics 
that influence the implementation of digital learning media. In Building Utility Construction 
learning, students require visual and contextual explanations to understand technical concepts 
related to building utility systems and building components. Interview findings revealed that 
students responded positively to the visual presentation contained in the e-modules because the 
materials were easier to understand compared to relying only on conventional textbooks. 
Classroom observations also showed that students were more engaged during learning activities 
involving projector-based visual explanations. These findings reinforce the argument of (Alenezi, 
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2023), who emphasize that visual-based digital learning media can improve conceptual 
understanding and student learning engagement. However, the findings also indicate several 
limitations during implementation, including inconsistent classroom integration, dependence on 
teacher initiative, and limited adaptation to fully digital learning practices. Therefore, the 
implementation of e-modules in vocational education should not be viewed solely as a 
technological transition, but also as a pedagogical transformation that requires gradual adaptation 
within vocational learning environments. 

From a practical perspective, the findings of this study provide several implications for 
vocational teachers, curriculum developers, and educational policymakers. Vocational teachers 
require continuous support in developing digital pedagogical competencies, particularly in 
integrating visual digital learning media into technical vocational subjects. Curriculum developers 
should also consider integrating digital learning practices more systematically into vocational 
learning structures to ensure that e-modules are not only used as supplementary learning media, 
but also as part of structured instructional strategies. In addition, educational institutions and 
policymakers need to support digital learning implementation through adequate infrastructure, 
teacher training programs, and sustainable educational policies. Beyond improving learning 
flexibility and student independence, the implementation of e-modules also contributes to 
sustainable educational practices through reduced paper consumption and more efficient use of 
learning resources. In this context, the findings of this study demonstrate that the integration of 
e-modules has the potential to support the achievement of SDG 4 regarding quality education and 
SDG 12 concerning responsible consumption and production within vocational education 
environments. 

Despite these positive findings, this study still has several limitations. The research was 
conducted in only one vocational school with a limited number of participants, which may restrict 
the broader generalization of the findings to different vocational education contexts. In addition, 
the implementation of e-modules observed in this study was still limited to several classroom 
learning situations and had not yet fully represented long-term digital learning integration practices. 
Therefore, future studies are expected to involve broader institutional contexts, larger participant 
groups, and more diverse vocational learning environments to further examine the sustainability 
and effectiveness of e-module implementation in vocational education. 
 
Conclusion  

This study concludes that the implementation of e-modules in Building Utility Construction 
learning at vocational high schools has demonstrated positive potential in supporting more 
flexible, visual, and sustainable vocational learning practices, although its integration into routine 
classroom instruction remains limited and inconsistent. Based on classroom observations and 
semi-structured interviews, e-modules were primarily implemented through projector-based 
classroom instruction and independent student assignments, allowing students to understand 
technical building utility concepts more easily through structured visual explanations. The findings 
also indicate that the use of e-modules contributed to increased student learning independence, 
improved classroom learning efficiency, and reduced dependence on printed learning materials. 
However, this study found that the successful integration of e-modules in vocational education is 
strongly influenced by teachers’ digital pedagogical competencies, classroom readiness, and the 
gradual adaptation process within vocational learning environments. These findings suggest that 
the implementation of e-modules in vocational education should not only be viewed as a 
technological innovation, but also as part of a broader pedagogical transformation toward more 
adaptive and student-centered vocational learning practices. 

Beyond the instructional context, the implementation of e-modules also contributes to 
sustainable educational practices through reduced paper consumption and more efficient use of 
learning resources, which aligns with the objectives of SDG 4 regarding quality education and 
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SDG 12 concerning responsible consumption and production. This study contributes empirically 
to the limited discussion regarding the actual implementation of e-modules in vocational building 
engineering education, particularly in Building Utility Construction subjects at vocational high 
schools. Nevertheless, this study has several limitations. The research was conducted in only one 
vocational school involving a limited number of participants, and the observed implementation 
was still restricted to several classroom learning situations that may not fully represent long-term 
digital learning integration practices in vocational education. Therefore, future studies are 
recommended to involve broader institutional contexts, larger participant groups, and longer 
observation periods to further examine the effectiveness, sustainability, and long-term 
implementation of e-modules within vocational education environments 

 
References 

Alenezi, M. (2023). Digital Learning And Digital Institution In Higher Education. Education 
Sciences, 13(1). Https://Doi.Org/10.3390/Educsci13010088 

Alshammary, F. M., & Alhalafawy, W. S. (2023). Digital Platforms And The Improvement Of 
Learning Outcomes: Evidence Extracted From Meta-Analysis. Sustainability, 15(2), 1305. 
Https://Doi.Org/10.3390/Su15021305 

Anindya, D. N., Wulandari, F. F., & Mubarroq, A. Y. (2026). Efektivitas Metode Crh Berbantuan 
Pjbl Dalam Meningkatkan Pemahaman Autocad Dan Hasil Belajar Konstruksi Utilitas 
Gedung. Jurnal Pensil, 15(1), 14–23. Https://Doi.Org/10.21009/Jpensil.V15i1.62731 

Bond, M., Bedenlier, S., Marín, V. I., & Händel, M. (2021). Emergency Remote Teaching In Higher 
Education: Mapping The First Global Online Semester. International Journal Of 
Educational Technology In Higher Education, 18(1), 50. 
Https://Doi.Org/10.1186/S41239-021-00282-X 

Damayanti, E., Santosa, A. B., Zuhrie, M. S., & Rusimamto, P. W. (2020). Pengaruh Penggunaan 
Media Pembelajaran Berbasis Multimedia Interaktif Terhadap Hasil Belajar Siswa 
Berdasarkan Gaya Belajar. Jurnal Pendidikan Teknik Elektro, 9(03), 639-645, 
https://doi.org/10.26740/jpte.v9n03.p639-645 

Dhameria, V., Muazeib, A. I. M., Blhaj, K. M. S., Sugiyarsih, S., & Rosadah, R. A. (2025). The 
Impact of Digital Transformation in Higher Education Management: Integrating Online 
Learning and Educational Applications for Efficiency and Accessibility. International 
Journal of Educational Qualitative Quantitative Research, 4(1), 15–24. 
https://doi.org/10.58418/ijeqqr.v4i1.135 

Fajar, A. H., Taali, T., Mukhaiyar, R., & Islami, S. (2023). Pengembangan E-Modul Interaktif 
Instalasi Penerangan Listrik Di Pendidikan Vokasi. Jurnal Pendidikan Teknik Elektro, 4(1), 
110–116. Https://Doi.Org/10.24036/Jpte.V4i1.271 

Fatmawati, D. A., Anisah, A., & Murtinugraha, R. E. (2024). Pengembangan Bahan Ajar Ilmu 
Bahan Bangunan Berbasis E-Modul Di Program Studi Pendidikan Teknik Bangunan 
Universitas Negeri Jakarta. Jurnal Pendidikan West Science, 2(03), 187–195. 
Https://Doi.Org/10.58812/Jpdws.V2i03.1354 

Fuadiy, Moch. R., Rozi, M. A. F., Arafah, N. N., Kamal, L., & Sunoko, A. (2025). Mapping The 
Digital Transformation Of Education In Indonesia From 2012 To Early 2025: A 
Bibliometric Analysis Of Scopus-Indexed Publications. Journal Of Educational Research 
And Practice, 3(2), 276. Https://Doi.Org/10.70376/Jerp.V3i2.390 

Guaña-Moya, J., Arteaga-Alcívar, Y., Criollo-C, S., & Cajamarca-Carrazco, D. (2024). Use Of 
Interactive Technologies To Increase Motivation In University Online Courses. Education 
Sciences, 14(12), 1406. Https://Doi.Org/10.3390/Educsci14121406 



Jurnal Pensil : Pendidikan Teknik Sipil 

Exploring The Use…−  
Mubarroq, A.Y., et al. 

 

281 

Güntem, O., & Kılıç, Y. (2025). Efficiency And Sustainability In Online Education: An Evaluation 
Of Lms Platforms And University Websites In Northern Cyprus. Sustainability, 17(9), 4166. 
Https://Doi.Org/10.3390/Su17094166 

Habibi, A., Sofyan, S., & Mukminin, A. (2023). Factors Affecting Digital Technology Access In 
Vocational Education. Scientific Reports, 13(1), 5682. Https://Doi.Org/10.1038/S41598-
023-32755-6 

Handayani, M. N., Ramadhan, M. O., Maharani, S., Cakrawati, D., & Mukhidin, M. (2023). E-
Module Development Of Sustainable Coffee Processing To Improve Vocational Students’ 
Green Skills. Jurnal Kependidikan: Jurnal Hasil Penelitian Dan Kajian Kepustakaan Di 
Bidang Pendidikan, Pengajaran Dan Pembelajaran, 9(1), 66. 
Https://Doi.Org/10.33394/Jk.V9i1.7194 

Heryadi, W., Handoyo, S. S., & Ramadhan, M. A. (2023). Revolusi Perencanaan Jalan: Penyusunan 
E-Modul Berbasis BIM dalam Pendidikan Teknik Bangunan. Jurnal Pendidikan Teknik 
Bangunan, 3(2). https://doi.org/10.17509/jptb.v3i2.63025 

Irnissa, D. D., Lestari, A., Rahmawati, A., & Setiadi, H. W. (2023). Pengembangan Dan 
Pemanfaatan Bahan Ajar E-Modul Dalam Proses Pembelajaran. Jurnal Citra Pendidikan, 
3(3), 1139–1146. Https://Doi.Org/10.38048/Jcp.V3i3.1914 

Jitsupa, J., Skunhom, V., Nilsook, P., Hinon, K., Sangboonraung, W., Daungtod, S., Phumee, W., 
& Promsron, K. (2024). Digital Technology Landscape For Vocational Education: Learning 
Loss Recovery. The Journal Of Technical Education And Training, 16(1). 
Https://Doi.Org/10.30880/Jtet.2024.16.01.005 

Lase, A., Telaumbanua, A., Harefa, E. B., & Telaumbanua, A. (2025). Pengembangan Media 
Pembelajaran Berbasis Multimedia pada Materi Elemen-Elemen Struktur Bangunan. Jurnal 
Pengabdian Masyarakat dan Riset Pendidikan, 4(01), 
https://doi.org/10.31004/jerkin.v4i1.2203 

Latifah, U., Yulastri, A., Yuliana, Y., & Fiandra, Y. A. (2024). Pengembangan Kurikulum 
Pendidikan Teknologi Vokasi Berbasis Kewirausahaan Untuk Menghadapi Revolusi Industri 
4.0 Di Bidang Teknologi Manufaktur. Al Qalam: Jurnal Ilmiah Keagamaan Dan 
Kemasyarakatan, 18(6), 4202. Https://Doi.Org/10.35931/Aq.V18i6.4159 

Lukitasari, F., Wrahatnolo, T., Suhartini, R., & Astuti, N. (2025). Responsive Vocational Education 
To The Needs Of The World Of Work: A Literature Review Of Critical Factors. Jurnal 
Pendidikan Teknologi Kejuruan, 8(3), 169–181. 
Https://Doi.Org/10.24036/Jptk.V8i3.46323 

Mahendri, R. P., Amanda, M., Latifah, U., & Rawas, S. (2023). Development Of Interactive 
Flipbook-Based E-Module For Teaching Algorithms And Basic Programming In Higher 
Education. Journal Of Hypermedia & Technology-Enhanced Learning, 1(1), 1–17. 
Https://Doi.Org/10.58536/J-Hytel.V1i1.18 

Meilina, D. M., & Afriyah, N. (2024). Penggunaan Media Digital Untuk Meningkatkan Pemahaman 
Konsep Dasar Ipa Di Sekolah Dasar (Vol. 10, Number 2). 
Https://Doi.Org/Https://Doi.Org/10.29408/Didika.V10i2.26436 

Mubarroq, A. Y., Ichwanto, M. A., & Sokhe, A. (2024). Penerapan Metode Pembelajaran 
Demonstrasi Animasi 3d Pada Mata Pelajaran Konstruksi Utilitas Gedung Menggunakan 
Software Sketchup. G-Tech: Jurnal Teknologi Terapan, 8(4), 2833–2840. 
Https://Doi.Org/10.70609/Gtech.V8i4.5471 

Muslimah, H., Istiningsih, S., Saputra, H. H., & Erfan, M. (2025). Pengaruh Media Pembelajaran 



Jurnal Pensil : Pendidikan Teknik Sipil 

   −   Volume 15, Nomor 2, Mei 2026 282 

Berbasis Multimedia Interaktif Terhadap Hasil Belajar Kognitif Ipa Siswa Kelas V SD. 5(2). 
Jurnal Inovasi Pendidikan Matematika Dan IPA , 5 (2), 857–865. 
https://doi.org/10.51878/science.v5i2.5718 

Nadir, M., Arthur, R., & Daryati, D. (2022). Literature Review: The Role Of E-Modules In 
Improving Vocational Students’ Scientific Literacy Skills. Jurnal Pensil, 11(3), 197–205. 
Https://Doi.Org/10.21009/Jpensil.V11i3.28673 

Ningsih, S. R. (2024). Pengaruh Teknologi Terhadap Produktivitas Tenaga Kerja Di Indonesia. 
Benefit: Journal Of Bussiness, Economics, And Finance, 2(1), 1–9. 
Https://Doi.Org/10.37985/Benefit.V2i1.341 

Novianti, N., Zaiyar, M. Z., Khaulah, S., Fitri, H., & Jannah, R. (2023). Pengembangan E-Modul 
Berbasis Problem Based Learning Terhadap Kemampuan Berfikir Kritis Siswa. Jisip (Jurnal 
Ilmu Sosial Dan Pendidikan), 7(3), 2369. Https://Doi.Org/10.58258/Jisip.V7i3.5370 

Nuryanto, A., & Eryandi, K. Y. (2020). The 21st Century Ideal Skills For Vocational High Schools. 
International Conference On Educational Research And Innovation (Iceri 2019). 
Https://Doi.Org/10.2991/Assehr.K.200204.026 

Prasetya, L. A., Frima, A. R., & Aufani, N. A. (2025). Development Of Sketchfab-Based Interactive 
Learning Media To Support Biology Learning. Jurnal Pemikiran Pendidikan Dan Keguruan, 
1(1), 1–19. Https://Doi.Org/10.59966/Vtknh731 

Prasetya, L. A., Herwanto, H. W., & Yoto, Y. (2024). Development Of Learning Modules For 
Electric Power Plant Machinery For Class Xi Phase F Of Electric Power Plant Engineering 
Expertise Program In Vocational Schools. Ijeca (International Journal Of Education And 
Curriculum Application), 7(3), 279. Https://Doi.Org/10.31764/Ijeca.V7i3.26218 

Prasetya, L. A., Rofiudin, A., & Herwanto, H. W. (2025). Implementation Of Internet Of Things 
(Iot) In Education: A Systematic Literature Review. Journal Of Education And Computer 
Applications, 2(1), 1–45. Https://Doi.Org/10.69693/Jeca.V2i1.19 

Prasetya, L. A., Widiyawati, I., Rofiudin, A., Haq, S. T. N., Hendranawan, R. S., Permataningtyas, 
A., & Ichwanto, M. A. (2025). The Use Of Clo3d Application In Vocational School Fashion 
Expertise Program: Innovations, Challenges And Recommendations. Journal Of Research 
In Instructional, 5(1), 287–299. Https://Doi.Org/10.30862/Jri.V5i1.550 

Priante, A., & Tsekouras, D. (2025). Integrating Technology In Physical Classrooms: The Impact 
Of Game-Based Response Systems On Student Learning Experience. Information & 
Management, 62(3), 104105. Https://Doi.Org/10.1016/J.Im.2025.104105 

Rohmatulloh, R., Pujiastuti, H., & Fathurrohman, M. (2022). Integrasi E-Modul Dalam 
Pembelajaran Matematika : Systematic Literature Review. Edukatif : Jurnal Ilmu Pendidikan, 
4(6), 7828–7839. Https://Doi.Org/10.31004/Edukatif.V4i6.4238 

Setiyawan, H., Suharno, S., & Pambudi, N. A. (2023). The Influence Of Digital And Vocational 
Information Literacy On Student Learning Outcomes. Jurnal Pendidikan Vokasi, 13(2), 
192–204. Https://Doi.Org/10.21831/Jpv.V13i2.53999 

Sholihah, S. N., & Wulandari, S. S. (2023). Development Of An Electronic Module (E-Module) 
Based On The Independent Learning Curriculum In Economics Subject For Class X SMA. 
33. Jurnal Pendidikan Ilmu Sosial 33(2),  https://doi.org/10.23917/jpis.v33i2.3476 

Staneviciene, E., & Žekienė, G. (2025). The Use Of Multimedia In The Teaching And Learning 
Process Of Higher Education: A Systematic Review. Sustainability, 17(19), 8859. 
Https://Doi.Org/10.3390/Su17198859 

Sumarna, K., Maulana, A., & Rochadi, D. (2019). Pengaplikasian Augmented Reality Pada Modul 



Jurnal Pensil : Pendidikan Teknik Sipil 

Exploring The Use…−  
Mubarroq, A.Y., et al. 

 

283 

Pembelajaran Menggambar Teknik 2 Dan Cad Di Program Studi Pendidikan Teknik 
Bangunan, Fakultas Teknik, Universitas Negeri Jakarta. Jurnal Pensil, 8(2), 89–96. 
Https://Doi.Org/10.21009/Jpensil.V8i2.11956 

Widiyawati, I., Prasetya, L. A., Permataningtyas, A., Nurhadi, D., Hidayati, N., & Ichwanto, M. A. 
(2024). Application Of Clo3d Technology In Fashion Vocational Education In Vocational 
Schools: A Systematic Literature Review. Ijeca (International Journal Of Education And 
Curriculum Application), 7(3), 268. Https://Doi.Org/10.31764/Ijeca.V7i3.26216 

Xu, J., Jiang, T., Wei, M., & Qing, Z. (2024). The Digital Transformation Of Vocational Education: 
Experience And Reflections Of Shenzhen Polytechnic University. Vocation, Technology & 
Education, 1. Https://Doi.Org/10.54844/Vte.2024.0522 

Yanriko, A., Ernawati, E., & Mardizal, J. (2024). Pengelolaan Mutu Pendidikan Berbasis Kemitraan 
Antara Dunia Usaha/Industri Dan Sekolah Menengah Kejuruan (Smk). Jpgi (Jurnal 
Penelitian Guru Indonesia), 9(2), 32–36. Https://Doi.Org/10.29210/024899jpgi0005 

Zhao Ma, X., Ertmer, P. A., Pelgrumen, C. P. M., Watsonta, J. R., & Sengha Tanu, M. C. (2024). 
The Impact Of Technology Integration On Student Learning Outcomes. Journal Of 
Teaching And Learning, 1(1), 73–90. Https://Doi.Org/10.71305/Jtl.V1i1.108 

   

 


