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Malaysian TVET Institutions are responding to these barriers by implementing BIM with
a curriculum design. The collaboration extends to multiple professionals in the
industries, mainly by providing adequate education and training to their educators.
With this objective, a systematic literature search of the Web of Science (WoS) and
SCOPUS databases was carried out using the Reporting Standards for the Systematic
Evidence Synthesis (ROSES) method. Based on keywords, abstracts, and full article
content, inclusion and exclusion criteria were chosen to thoroughly study 14 articles,
analyse their integration and evaluation methods, and derive findings. The findings
serve as empirical evidence to determine the barriers to implementing BIM among
educators in Malaysia TVET institutions. The barriers such as change management,
transitioning from traditional educational paradigms, faculty expertise gaps,
misalignment with industry needs, and limited exposure to real-world working
environments need to be addressed. The paper concluded by recommending strategies
Keywords: for implementing BIM among educators. The outlined strategies can help in the

decision-making process for BIM implementation in Malaysian TVET Institutions, thus
Educators; BIM barriers; Malaysia TVET  helping educators mitigate barriers and prepare effective strategies for BIM
institutions; systematic literature review  jmplementation.

1. Introduction

TVET, which stands for technical and vocational education and training, aims to equip students
with the skills and knowledge necessary to become skilled professionals [1]. The TVET programme is
critical in generating the skilled workforce needed for economic growth in Malaysia [1-5]. However,
challenges are emerging, such as rapid technological change, evolving industry demands, and the
need for educators and students to be digitally literate. These challenges highlight the need for new
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TVET programmes using Building Information Modelling (BIM) and emphasise the application of
advanced tools. Malaysia has adopted several strategies and initiatives to implement TVET reforms
through TVET institutions. These efforts include the implementation of industry-led curricula,
teaching staff development, and high-tech and value-added programmes being developed.
Additionally, many departments and professionals work together and provide excellent education
and training to their students [4,6].

Furthermore, BIM, or Building Information Modelling, is “a modelling technology and process for
creating, communicating, analysing and applying digital information models during the life cycle of a
construction project [7]. Predominantly, BIM is widely used in the design phase [8] of the
construction industry with the increasing complexity of the construction industry and advances in
computer technology. BIM has been integrated into the Architecture, Engineering, and Construction
(AEC) management team [8]. BIM drives the direction of training and adoption, especially from an
organisational perspective. A specific research direction investigates effective BIM training strategies
for small firms that frequently encounter resource constraints in the construction industry [9,10].
This finding is important, as larger companies generally have more resources to train their
employees. If BIM training is understood in smaller companies, it will give you a snapshot of BIM
acceptance across the industry, which goes deeper.

This approach will help ensure effective BIM performance across the wider industry, increasing
overall productivity and collaboration in the construction industry. There may be an organisation for
the first phase of introductory activities. During the first introductory implementation phase, the
institution can develop learning objectives and curriculum and develop courses/designs that
integrate BIM into the curriculum. A process-based learning approach in business education is a
general introduction to the methodological understanding of BIM [11,12].

In addition, a recent study by [13] suggested that the Malaysian government has implemented
BIM in education. Participants receive professional certification. The integration of BIM into
Malaysian TVET is an essential step towards upgrading technology and bringing it in line with global
construction standards. The adoption of BIM can provide Malaysian TVET students with a competitive
edge in the international industry [4,6]. Additionally, it prepares them for a construction industry that
relies heavily on digital technologies, enhancing their productivity and skills. The role of teachers is
crucial in this transformation. To use BIM successfully, educators must have technical knowledge of
BIM software and an understanding of its implications for project management and collaboration
[14]. Professional development programmes and partnerships with industry specialists can play a
vital role in preparing teachers for this change.

In short, the use of BIM in educational systems is still being piloted with new technologies, which
gave TVET a better understanding of BIM application capabilities [12]. Integrating BIM into the
Malaysian TVET programme aligns it with global industry standards and equips future workers with
appropriate skills. In particular, this requires concerted efforts from various stakeholders, including
academics, industry partners, and policymakers. Therefore, this study aimed to conduct a Systematic
Literature Review (SLR) that proposed strategies for the implementation of BIM for TVET educators
in Malaysia—the application of empirical evidence to identify gaps and guide future research. Thus,
this study can assist TVET educators in Malaysia in the decision-making process for implementing
BIM, thus helping educators to reduce barriers and prepare best practices for implementing BIM in
institutions.
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1.1 The Importance of a Systematic Literature Review

SLR is a framework that integrates scientific evidence and answers specific research questions. It
also serves as an explicit tool for gathering all published evidence, criticising any research, and asking
factual questions to seek evidence and information gathered high edge [15]. The SLR is meticulously
designed to determine and evaluate the quality of the study and optimise it for evaluation [16]. It has
great potential for design research, addressing critical issues. However, there is an urgent need to
define appropriate review methods for research questions in systems research and to tailor
guidelines to specific needs and characteristics.

Despite the global spread of many SLRs related to the use of BIM, only a few focuses specifically
on BIM in education and TVET institutions. Sinoh [17] requested a comprehensive nationwide
systematic study on BIM in Malaysia to better understand the current state of BIM in the country.
This understanding is essential in order to develop appropriate strategies to maximise the
implementation of BIM [18]. It is imperative to identify the barriers in educational institutions and
propose recommendations to address them in the education system [19]. A study by Puolitaival and
Forsyth [20] identified a number of barriers to BIM education, such as a lack of teaching and learning
materials, difficulties with preventative theory and practice, gaps between traditional and modern
construction project management between methods, and a focus on educators in the existing
literature. Recently, Waqar [21] discovered ten primary categories: complexity, cost, culture, digital
adoption, expertise, interest, legislation, safety, safety management resources, and technology, as
displayed in Figure 1. Implementing BIM in the education system is still piloted with these new
technologies [8]. Thus, the scenario has led to several understandings of educators in the TVET’s
ability to implement BIM in education, address the barriers, and prepare strategies to mitigate the

obstacles.
O Legislation O

Complexities Culture
Technology

Expertise
Cost

Interest

Safety ;anagement O
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Implementation
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O
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Safety
Fig. 1. Barriers to Implementing BIM [21]
Zhang [22] emphasised this point, pointing out global concerns over the lack of BIM education in
university education, especially as the demand for BIM skills continues to increase through the

implementation of BIM in education systems that are still being researched with new technologies.
Recognising this gap in the literature, the present study focuses on the implementation of SLR
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targeting strategies for implementing BIM specifically for TVET educators in Malaysia. This paper is
organised into five separate sections to provide an overview of the study:
i. Introduction
ii. Methodology
iii.  Results and Discussion
iv.  Conclusion
v. Acknowledgement

Empirical evidence was carefully reviewed to distinguish and justify this approach, thus guiding
future research. The study proceeds with the intention of answering two main research questions.

i.  What are the barriers for scholars to implement BIM in Malaysian TVET institutions?
ii.  What are the recommended strategies for implementing BIM among TVET educators?

2. Methodology
The five subsections of the methodology were provided within this section:

i.  Method of Review

ii. Determining the Research Objectives
iii.  Systematic Searching Strategies
iv.  Methodological Quality Assessment
v.  Systematic Review and Data Analysis.

2.1 Method of Review —Reporting Standards for the Systematic Evidence Synthesis (ROSES)

The Reporting Standards for the Systematic Evidence Synthesis (ROSES) method was employed
as a guide for these SLRs since this method is suitable for systematic reviews and mapping [23]. This
approach was used to ensure that the researchers would provide accurate and comprehensive data.
Carefully develop appropriate search objectives, formulate a structured search strategy that includes
identifying, testing, and identifying eligibility criteria, presenting the quality of selected information,
and describing data extraction.

2.2 Determining the Research Objective

The research questions of the study were developed using the PICo system, which helps
researchers prepare appropriate research questions for review. The PICo is based on three main
considerations: population or problem, interest, and context. Identifying the barriers and proposing
strategies for TVET educators in Malaysia BIM implementation is the main research objective of the
study, based on three main areas of research: Malaysian TVET educators (demographics), BIM
implementation (interest), and methods (context).
2.3 Systematic Searching Strategies

A search strategy was designed to serve three main purposes:

i. Identification

197



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 49, Issue 1 (2025) 194-210

ii. Screening
iii.  Eligibility determination.

2.3.1 Identification

The SLR process consisted of three steps. The first step identified synonyms, related terms, and
keyword modifications (“building information modelling,” “implementation,” and “educator”)
through an online thesaurus and past studies. The second step used SCOPUS and Web of Science
(WoS) to develop a search string. Search strings were constructed based on search, truncation, wild-
card, and field-code operations. The final step involved screening articles for inclusion in the review.
The SCOPUS and WoS databases are primary databases for SLRs due to their advanced literature
search capabilities, comprehensive quality control, and multidisciplinary focus [23]. Search strings

(Table 1) were developed in March 2023 after determining relevant background keywords.

Table 1
The search string
Database Search String
Scopus TITLE-ABS-KEY ((“building information model*” OR “BIM”) AND (“awareness” OR “consciousness” OR
“perception” OR “understand*” OR “knowledge” OR “alertness” OR “recognition”) AND (“educator*”
OR “higher education” OR “education system” OR” education® institution” OR “TVET institution”))
Web of TS=((“building information model*” OR “BIM”) AND (“awareness” OR “consciousness” OR “perception”
Science OR “understand*” OR “knowledge” OR “alertness” OR “recognition”) AND (“educator*” OR “higher
education” OR “education system” OR” education® institution” OR “TVET institution”))

2.3.2 Screening

During the SLR, 197 articles were initially selected using predefined criteria, and the ranking
function of the database-specific criteria will be established for inclusion or exclusion [24]. Since it is
impractical to review all cases, Krause [25] recommended focusing on a specific time period. As a
result, the search focused on articles published in English with interventions from 2018 to 2023 to
ensure relevance and quality. This procedure excluded 146 articles that did not meet these criteria
or were duplicates, reducing the selection to 51 articles for the final eligibility analysis.

Table 2
Inclusion and exclusion criteria
Criteria Inclusion Exclusion
Timeline 2018 - 2023 2017 and earlier than 2017
Document Article (empirical data/not focused on Review article, chapter in a book, book, conference
Type BIM) proceeding, etc
Language English Non-English

2.3.3 Eligibility determination

In the third stage of eligibility, a total of 51 articles were examined extensively. At this stage,
abstracts and main articles were thoroughly examined to ensure they met the inclusion criteria and
were relevant to the current research objectives. This comprehensive review excluded 34 articles; in
particular, findings that are not available or directly relevant to the focus of this study will not be
accepted. Accordingly, this process resulted in the remaining 14 articles deemed worthy of in-depth
analysis, as illustrated in Figure 2.

198



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 49, Issue 1 (2025) 194-210

IDENTIFICATION

’ SCOPUS +WoS n =197 ‘

Exclusion n= 124
‘ . published 2017 & earlier

SCREENING L] review articles, books, etc

’ Record Screenedn=73 ‘

Remove Duplicate Records

" n=22

ELIGIBILITY

Articles Assessed for Eligibility Exclusion n = 34

n=>51 not focusing on BIM awareness

‘ or not focusing on BIM/BIM

educators
REVIEW & ANALYSE

Remove n=3
Due to limited accessto the
article’s sources
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Fig. 2. Flow diagram of the search process
2.4 Assessing the Methodological Quality of the Studies

The methodology and analysis of the selected studies were assessed to ensure their completion
was satisfactory [24]. Primary Studies (PSs), original research articles that address a specific research
question, were selected for this purpose. Assessing the quality of PSs is an essential step in an SLR to
determine the credibility and validity of the evidence presented in the studies by two experts. The
articles were rated using the Quality Assessment (QA) criteria based on the guidelines proposed by
[26], which included clarity of the study’s purpose, value of the work, establishment of methodology,
definition of concepts, comparison with similar work, and mention of limitations. The QA was
evaluated using a scoring procedure where YES (Y) = 1, PARTLY (P) = 0.5, and NO (N) = 0. The
researcher generally confirmed that the chosen articles met the minimum quality standard of 3.0.
Kitchenham [26] stated that the number of articles for SLR is usually fewer than 50 or often fewer
than 10. Thus, the 14 articles selected for the SLR fulfilled all the criteria with a score of more than 3.

2.5 Data Extraction and Analyses

The review technique included different research designs (quantitative, qualitative, mixed
methods) in the review. According to Whittemore and Knafl [27], qualitative or mixed methods are
the most effective approach to analysing integrative data, allowing researchers to interact with
primary data sources. In this study, a qualitative approach was chosen. The researcher thoroughly
read 14 articles, particularly their abstracts, results, and discussion sections. Data extraction was
conducted based on research questions. Any relevant data that could answer the research questions
were abstracted and placed in a table.
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Thematic analysis was conducted to identify patterns, clusters, counts, similarities, and
relationships [28]. According to Flemming [29], when dealing with a mixed research design, thematic
analysis is the most suitable method for synthesising the data design. This flexible data reduction
method can be combined with other data analysis techniques [30]. The first data extraction step
followed a qualitative approach with NVivo Plus version 14 software as a tool. The research questions
guided the data mining process, as contents were probed for comparative content analysis and coded
for emerging themes and patterns. Patterns among the abstracted data about two principal codes
and four sub-codes were created and examined. The themes derived were reviewed to ensure
accuracy and usefulness in representing the data.

3. Results and Discussion

NVivo Plus version 14 software was analysed for the 14 articles. The results are presented in two
(2) themes illustrated in Table 3 (Themes and Subthemes):

i.  Barriers to implementing BIM in education

ii.  Strategies for Implementing BIM to TVET Educators in Malaysia with four subthemes
(curriculum integration, university-industry collaboration, education, and training and
new technology adoption).

Table 3
Themes and subthemes

Author(s) The barriers to Strategies for implementing BIM in educational institutions
implementing BIM in Curriculum HEls-industry Education New
education integration collaboration and training technology

adoption

Agirbas V(1)

Alizadehsalehiet V(1) V(1)

al.,

Azizetal., V(1) V(1) V(1) V(1)

Babatundeetal., V(1) V(1)

Casasayas et al., vV (7) V(1) V(1)

Chenetal, v (4) V(1) V(1)

Commons & V(1) V(1)

Ozcan Deniz

Danetal., V(1)

Isanovié¢ & V(1) V(1)

Colakoglu

Ismail et al., Vv (2) Vv (2)

Lassen et al., Vv (2) Vv (2)

Maharika et al,, vV (3) V(1) V(1) V(1) vV (4)

Nikolic V(1) V(1)

Zhangetal., Vv (2) V(1) V(1)

Remarks: V ( ) Number/s reading found in the article
3.1 Barriers to implementing BIM in education

Table 4 reveals the barriers to implementing BIM in education.
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Table 4

Barriers to implementing BIM in education

Author/s Journal Title Results and Discussion

[45] Assessing BIM Education Level in  Higher education institutions face significant barriers to managing
Quantity Surveying Programme:  multidisciplinary collaborations, particularly with departments such
A Survey in Malaysian Higher as architecture, planning, building surveying, engineering, and other
Institution fields related to the built environment. These collaborations, essential

for fostering a comprehensive educational approach, required a
harmonious integration of diverse disciplines, each with its unique
perspectives and methodologies. The complexity of coordinating
these varied fields posed a considerable hurdle for the institution,
underscoring the need for effective communication and collaborative
strategies to bridge the gaps between different educational areas.

[45] Assessing BIM Education Level in  Higher education institutions face significant barriers to managing
Quantity Surveying Programme:  multidisciplinary collaborations, particularly with departments such
A Survey in Malaysian Higher as architecture, planning, building surveying, engineering, and other
Institution fields related to the built environment. These collaborations, essential

for fostering a comprehensive educational approach, required a
harmonious integration of diverse disciplines, each with its unique
perspectives and methodologies. The complexity of coordinating
these varied fields posed a considerable hurdle for the institution,
underscoring the need for effective communication and collaborative
strategies to bridge the gaps between different educational areas.

[34] Analysis of the drivers and The importance given to education and industry may overlap or differ
benefits of BIM incorporation significantly between these two sectors. This diversity highlights the
into quantity surveying specific priorities and objectives that are reflected in each category.
profession Academia and While industry tends to focus on practical applications and immediate
students’ perspectives. market needs, education can emphasise theoretical clarity and

longer-term knowledge development. Understanding these
differences is critical to achieving meaningful collaboration and
developing courses to bridge the gap between educational learning
and industry needs.

[36] University-industry collaboration Interactions between universities and industry play an important role
for BIM education: Lessons in the dynamic environment of Building Information Modelling (BIM)
learned from a case study education. Higher Institution Educators played a key role in helping

industry representatives understand how their participation could
further enhance students’ knowledge of BIM and support their
understanding of business issues, thus learning the main effects.
However, this process is not without its barriers. Changing existing
systems has been difficult, mainly due to inadequate educator
qualifications and apparent mismatches between educational
outcomes and industry needs.

[39] Students’ perceptions of BIM In an age of rapidly advancing technology, many leading physicians

learning scenario in architectural
education

find it difficult to stay abreast of the latest trends. This situation
highlights the critical need for educated practitioners who are well-
versed in current developments and can skilfully navigate the
changing landscape. This gap between the speed of technological
progress and the ability of firms to keep pace underscores the
importance of continuous learning and adaptation in the industry.
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[40] Enhancing The Graduates’ The knowledge about BIM management, communication, and
Employability and Career operations is often limited. This limitation is compounded by the fact
Development Through Building that many individuals have minimal existing knowledge of BIM and
Information Modelling Intensive  skills in using relevant software applications, but despite these
Training limitations, ability there is an incredible potential for faster learning,

especially when individuals are presented with real-world problems,
which facilitates faster reactions and more effective learning
processes. This situation highlights the potential for growth and skill
development in BIM among those who initially had limited knowledge
and skills in this area.

[41] Enhancing learning outcomes by  Integrating BIM into the already intensive advanced engineering
introducing BIM in civil curriculum is a major hurdle for educators. Balancing the introduction
engineering studies — of this complex and essential tool with the existing comprehensive
experiences from a university course load is a challenge. However, the ability of students to adapt
college in Norway and learn quickly, especially when faced with tasks related to real-

world problems, reveals potential solutions.

[46] Building Information Modelling The current focus on adopting BIM is primarily targeted at the
(BIM) Adoption Model for construction industry, including consulting firms and contractors.
Architectural Education However, this perspective ignores the barriers and some needs faced

by educational institutions. These barriers include lack of IT
infrastructure, demanding BIM, lack of clear government guidelines,
costs associated with training of staff educators and qualified staff to
teach BIM courses, the need for continuity development of new
software, as well as standards and accreditation requirements to
guide the use of BIM in educational courses.

[32] Assessment of AEC Students’ The existing shortage of professionals in the AEC industry who are
Performance Using BIM-into-VR  trained in BIM and Virtual Reality (VR) continues to be a significant

barrier to collaborative working practices in this field. This gap in
skilled personnel not only hinders the effective implementation of
these advanced technologies but also limits the potential for
enhanced collaboration and efficiency that BIM and VR can bring to
the industry. Addressing this shortage is crucial for unlocking the full
potential of these technologies in transforming working practices
within the AEC sector.

[43] Teaching BIM as a collaborative ~ The implementation of BIM has been slow and inconsistent, mainly
information management due to the greater need to increase the skills to use this technology
process through a continuous effectively in projects. This need for advanced training and skills
improvement assessment lens: a  development represents a significant barrier, hindering the seamless
case study integration and implementation of BIM across sectors. Overcoming

this barrier is essential in order to fully realise the potential benefits
of BIM across the industry.

[44] Evaluation Framework for an The industry has seen relatively little research devoted to improving

Interdisciplinary BIM Capstone
Course in Highway Engineering*

BIM education, a gap that is all the more important given the current
developments in BIM. This lack of collaborative efforts and
knowledge sharing hinders the widespread understanding and
application of leading BIM practices, which are crucial to keeping up
with the evolving technological environment in the industry.

3.2 Strategies for Implementing BIM in Educational Institutions

By identifying the barriers to BIM implementation in education, the subsequent strategies for
implementing BIM can be delineated in Table 5.
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Table 5

Strategies for implementing BIM in TVET educational institutions

Author/s The proposed strategies for implementing BIM in TVET educational institutions
Curriculum integration HEls-industry collaboration Education and training New technology adoption

[32] Learning multiple software
applications is essential to overcome
the interoperability issues that arise
when converting from a 3D/BIM-
based model to a VR-enabled model.

[45] In order to effectively implement BIM skills have been integrated Various learning methods, such
BIM into the curriculum, it is into various parts of the education as workshops, collaboration,
important to adopt strategies such curriculum, but there is still room  open learning methods, and
as facilitating conferences, for more detailed and project-based learning, can be
facilitating collaboration, using an comprehensive training to fully used to implement BIM
open learning approach, and utilise the technological potential  effectively into the curriculum.
learning a task-based of BIM in the industry.
implementation.

[34] It is crucial for professionals to

improve their skills and
knowledge in BIM in order to use
BIM effectively in their daily
practices. This enhancement of
expertise ensures that they can
fully utilise the capabilities of BIM,
thereby optimising their work
processes and contributing to
more efficient and innovative
practices in their respective fields.

[35] Collaboration between industry and Accreditation bodies and

government is essential for fostering
advancements and effective
implementations in various sectors.
This partnership enables leveraging
both public policy support and private
sector innovation, leading to more
efficient, sustainable, and beneficial
outcomes for the broader community.

professional bodies should play
a key role in knowledge transfer
between industry and
universities, acting as important
mediators for bridging the gap
between academic learning and
practical industry applications.
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[36] It may be beneficial to reorder the The university identified the needs of
educational activities for the next the industry and the amount of
iteration of Building Information practical knowledge required to
Modelling (BIM) education. By doing  implement BIM successfully. This
so, the curriculum can be designed accreditation is essential in a
to build upon each conceptin a curriculum that not only covers
progressive manner, thereby theoretical aspects but also places
enhancing the learning experience. greater emphasis on the practical
This approach will help students application of BIM, ensuring that
achieve a more comprehensive graduates are well-prepared to meet
understanding of BIM, which is industry requirements.
crucial for its effective application in
practical scenarios.

[37] The adoption of both CAD By gaining and enhancing their
(Computer-Aided Design) and BIM in technical skills through the use
the AEC curriculum is essential, of tools, students greatly
according to the results and improve their productivity.
directions presented in this study. These skills are highly valued in

the industry, and being
proficient with these software
applications directly benefits
their career prospects.

[38] Building Information Modelling

(BIM) must be used effectively and
thoughtfully to ensure that its
integration into systems and
processes is done in a way that
maximises potential benefits. This
deliberate approach is necessary to
fully realise the efficiencies,
accuracy, and collaboration
improvements that BIM can bring to
projects and industries.
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[39] Encouraging self-learning and learning
style is important, as these are
essential requirements for 21st-century
curriculum. Such strategies allow
students to manage their education,
developing skills such as critical
thinking and problem-solving that are
invaluable in today’s rapidly changing
world. This focuses on personalises.
[40] Integrating BIM education into the Collaboration between professionals in
curricula of Higher Education the industry and the Higher Education
Institutions (HEIls) in Malaysia can be  Institutions (HEIls) sector is crucial.
significantly enhanced by industry There needs to be a more vigorous
involvement in the training process.  effort in fostering collaboration
This collaboration helps establish a between industrial practitioners and
strong relationship between the HE institutions. This active engagement
industry and HE institutions, is essential for helping academicians
subsequently opening up guide students effectively and for
opportunities for internship providing them with access to valuable
programs in BIM-based projects in BIM-based project information.
the future.

[41] BIM-based courses should be

designed so that architecture is
seamlessly integrated into these
systems. At the same time, new
ways of integrating BIM into the
curriculum should be explored. This
approach should aim to replace
traditional engineering courses with
innovative, reinforcing, balanced,
and comprehensive educational
experiences.
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[46] The criteria of the curriculum must Efforts should be made to develop  The transition to innovation in
also involve the process of and provide programmes aimed at an academic environment
integration, ensuring that different strengthening skills in various requires collaboration between
elements and subjects are skills. These policies are essential different sectors and
seamlessly blended. This integration to ensure that individuals develop  professionals, emphasising the
is key to creating a comprehensive the abilities and skills necessary to  importance of a holistic
educational experience that be effective in their jobs, thus approach.
holistically combines various enhancing both professional
disciplines and methodologies. development and productivity.

[43] Managing the technical side of
projects requires a broad
understanding of resource
availability, file storage capacity,
and appropriate technology for
a given project. This role is
especially difficult when making
decisions, as reflected in
choosing software such as
Solibri and Navisworks.

[44] It is important to integrate

opportunities for practical use,
which are essential for a complete
learning experience.
Implementing BIM construction
technology and BIM operation
and maintenance processes. This
approach not only enhances
theoretical understanding but also
ensures that students gain hands-
on experience, which is crucial to
successfully performing BIM
applications in a real-world
setting.
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A detailed picture of the BIM barriers and proposed strategies for implementing BIM for TVET
Educators in Malaysia discovered in this study is illustrated in Figure 3.

Barriers to implementing BIM in education

1 Difficulty in 7 Limited professional 1 3 BIM inclusion in
multidisciplinary development in BIM * already full curricula
collaboration

2 Challenges in 8 Poor collaboration 14 Financial and New te‘:hFIo'ogy Curriculum
*|  assessing BIM * | among educational . logistical adoptlon integration
competency institutions constraints g
Educators lagging Resistance in Shortage of BIM- Proposed Strategies

behind BIM updating existing trained AEC for Implementin
3. industry 9. programs for BIM 15. professionals > 4 BlMpfOI' TVET 9
Educators In
Obstacles in In-class lectures failing Slow adoption of BIM Malaysia
4. developing BIM 1 0. to impart BIM skills 1 6. in professional
curricula practice
Education
Shifting from and tralmng HEIS-indUStr‘y
traditional to 1 1 education demand | focused research in collaboration

BIM technology versus supply specific fields

s

Overwhelmed BIM 1 7 | Lack of BIM-

Inadequate

6, ‘ accreditation for 1 2.

BIM education

BIM knowledge 1 8, promotion of BIM
and skills in academia

Limited practical ‘ Insufficient

Fig. 3. The BIM barriers and proposed strategies for implementing BIM for TVET educators in Malaysia
4. Conclusion

Integrating BIM into the curriculum of Malaysian TVET institutions presents a multifaceted barrier
that encompasses curriculum design, university-industry collaboration, specialised education, and
the implementation of the latest technology. To bridge the gap between education and industry
needs, a combined effort is required to expand a curriculum that now includes BIM theory and
affords sensible application through workshops, collaborations, open-getting-to-know platforms,
and undertaking-based totally gaining knowledge. The curriculum needs to strategically integrate the
study of more than one software programme application to tackle interoperability troubles and
facilitate the realistic utility of production information. University-enterprise collaboration emerges
as an essential component, stressful every day, and effective communication to ensure the relevance
and timeliness of BIM education. Such partnerships can catalyse the modernisation of the AEC
enterprise, introducing an extra collaborative and technologically adept group of workers.
Additionally, the curriculum has to sell self-studying and inspire a student-centred method, which
aligns with the needs of the Industrial Revolution 4.0 workplace.

Despite the growing demand for BIM education, barriers remain in terms of teaching, curriculum
delivery, knowledge, and alignment with industry standards. Addressing these barriers is essential to
preparing a competent AEC workforce equipped with BIM capabilities. The findings of this study
highlight the way forward, suggesting that Malaysian HEIls, as representatives of TVET institutions,
can use these insights to make informed decisions on BIM implementation. Thereby, educators can
better understand their capabilities, address educational barriers, and effectively develop strategies
to address these challenges, resulting in a more robust and BIM-competent educational system in
Malaysian TVET Institutions. In conclusion, this paper reviews the implementation of BIM for TVET
Educators in Malaysia. It covers barriers and the strategies for implementing BIM. However,
limitations may occur due to specific search keywords in databases. Moreover, coordination among
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institutions is essential to provide necessary standards and strengthen transversally between
subjects. Perceived barriers and benefits of BIM implementation differ among institutions, and
scientific literature should cooperate to find standard solutions for curriculum design and BIM
implementation frameworks.
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