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The Awareness Of Implementing Building Information 
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ABSTRACT
BIM technology has become trending in the Malaysian construction industry recently; numerous research 
studies identify the lack of professional skills in BIM application as a primary reason for adopting BIM 
in industries. Facing professional skill issues, BIM education is related to cooperation with the industry, 
universities, technical colleges, and communities by practising and specialising in training. This requires 
studying specific issues in BIM implementation among educators in TVET institutions, and coordination 
with industry professionals is necessary to unveil the present status of BIM in each of the professions.  
The Malaysian TVET Institutions are responding to these barriers by implementing BIM to the institution 
with the curriculum design, collaboration extending to multiple professionals in the industries at the same 
time, and providing adequate education and training to their educators. With this objective, a systematic 
literature review was carried out on WOS and SCOPUS guided by the ROSES methodology. Inclusion 
and exclusion criteria were selected based on keywords, abstracts, and the full content of the articles. 
In the end, 14 articles were thoroughly studied, the integration and evaluation methods analysed, and 
results obtained. The analysis shows the empirical evidence to identify the awareness and determine 
the barriers to implementing BIM among educators in Malaysia TVET Institutions. Finally, recommended 
strategies for mitigating barriers to implementing BIM for educators were identified
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Introduction

Background
Building Information Modelling (BIM) is defined
as the building, including its components and 
information about properties such as function, 
form, material and processes for the building 
lifecycle. Building Information Modelling (BIM) is 
defined as the building, including its components 
and information about properties such as function, 
form, material and processes for the building 
lifecycle. It has been observed as a tool to digitise 
the representation of a building as a computer-
generated model that allows for embedding 
important information in BIM models (Sinoh et 

al., 2020). BIM, also known as computer-based 
technologies and the Internet of Things (IoT), 
has widely been adopted in the architecture, 
engineering and construction industry (AEC) 
to assist architects, engineers, and managers 
in achieving the best practice for the industry 
demands (Rafsanjani & Nabizadeh, 2021) The 
advantages of BIM have been proven to increase 
collaboration across these stages and improve 
communication between the stakeholders within 
the industry (Um et al., 2023). It has enabled 
architects, consultants and contractors to work 
autonomously and prevented stakeholders from 
individually and collectively participating in 
integrated project delivery (Bughio et al., 2021). 
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Moreover, conflicting information resulted from 
this occurrence, ultimately becoming the main 
reason for a series of problems that led to the 
project’s failure, and all these loopholes can be 
closed by introducing and implementing BIM. 
BIM offers crucial improvements and innovations 
in build visualisation, project management and 
communication for the construction industry. 
As a result, construction plans are unreliable 
regarding their schedules, and the confidence
of those involved in these schedules is reduced 
(Maglad et al., 2023). Therefore, BIM is widely 
used in the design stage in the construction 
industry (Kamaruzzaman et al., 2023) and 
provides information about the project, 
forming a reliable basis for decisions of the 
project lifecycle from the inception stage to the 
completion stage (Zima et al., 2020). BIM also 
effecti ely coordinates design and information 
communication between the construction teams 
and is a significant way of managing a project 
for the AEC (Valinejadshoubi et al., 2022) 

For this reason, a study conducted by Manzoor 
et al. (2021) found that only 13% of government 
and private sectors implemented BIM in their 
organisations. Malaysia is still behind in adopting 
BIM technology in the industry. BIM implementation 
in Facility Management in Malaysia is relatively 
slow (Kamaruzzaman et al., 2023). Furthermore, 
the construction industry in Malaysia needs to 
progress as predicted and contribute the least 
to economic productivity. BIM adoption would be 
a vital factor in the breakthrough development 
of the construction industry in terms of the 
productivity and efficienc of the project delivery 
process (Ang Soon Ern et al., 2022). Therefore, 
implementing BIM will help fill the information gap 
and improve Malaysia’s construction industry’s 
productivity. As a new method, BIM presents 
several opportunities and challenges for the 
AEC industry. AEC is a term used to refer to the 
industry that encompasses the design, planning, 
and construction of buildings and infrastructure. 

Moreover, due to the increased complexity 
of construction projects and advancements in 
computer technology, BIM has been integrated 
into the operations of the AEC industry (Ademci 
& Gundes, 2018). While in the initial entry phase 
of the adoption, the institution may formulate 
learning objectives and learning plans and 

develop courses/ modules that integrate 
BIM into the curriculum. The process-oriented 
teaching approach in the project-based course 
is the strategic entry point to understanding BIM 
(Wang & Leite, 2014; Maharika et al., 2020). A 
recent study conducted by (S. N. S. Yusoff et al., 
2021) has found that the Government of Malaysia 
has started to put more initiatives to complement 
BIM in the education system by having MoUs 
with universities and provided to educators with 
a 5-month BIM Training program where the 
participants are awarded Professional Certificate
TVET refers to Technical Vocational Education and 
Training as a higher educational institution that 
aims to produce students with the knowledge and 
diverse skills base for improving the quality to 
become skilled workers when venturing into the 
working world (Yunos et al., 2019). TVET is defined
as an education and training process that has an 
occupational direction with significant emphasis 
on Industry practices that aims to produce a 
competent workforce in related fields to meet 
the socio and economic objectives of the country 
(Institut Maklumat &   Analisis Pasaran   Buruh 
(ILMIA), 2018). The institutions are the primary 
factor in forcing socio-economic development, 
decreasing unemployment issues and address 
in industrialisation on demands in the industry. 
Thus, Malaysia has taken numerous strategies and 
initiatives through the TVET providers to implement

TVET improvements, including designing and 
implementing industry-led curricula, upgrading 
teaching staff,and developing a portfolio of high-tech 
and high-value programs (R. M. Yusoff et al., 2020)

THE NEED FOR A SYSTEMATIC 
LITERATURE REVIEW
A systematic literature review (SLR) synthesises 
scientific evidence to answer a particular research 
question in a transparent and reproducible 
way while seeking to include all published 
evidence on the topic and appraising the quality 
of this evidence (Lame, 2019). Phillips et al. 
(2018) also identified that systematic literature 
reviews are rigorously designed and conducted 
literature reviews that aim to comprehensively 
search, identify, and appraise the quality of 
and synthesise all, assessing and summarising 
all high-quality research evidence to answer 
specific research questions. The reviews have the 
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potential for design research and address some 
critical issues. However, work is needed to define
what review methods are appropriate for each 
type of research question in design research and 
to adapt guidance to the needs and specificities.
A considerable amount of existing systematic 
review related to BIM implementation studies 
has been conducted globally. However, only a 
limited number of studies were executed within 
the context of BIM awareness among educators 
and TVET institutions. According to (Sinoh et 
al., 2020), a systematic nationwide survey on 
BIM in Malaysia still needs to be conducted. 
Further research in Malaysia should be aimed at 
better understanding the current state of BIM 
in the country before appropriate plans can be 
made for the widespread implementation of BIM 
(Sinoh et al., 2020). More research needs to be 
conducted by Malaysian academicians to identify 
the barriers in educational institutions, including 
recommendations to eliminate these obstacles 
in the education system (Hedayati et al., 2015).
Meanwhile, Puolitaival & Forsythe, (2016) 
also identify the challenges of BIM education 
as the lack of teaching-learning resources, 
difficu y in finding between theory-practice, 
technology process and traditional-modern 
construction project management methods and 
skill professional academicians’ development. 
The available literature heavily focused on BIM 
implementation in industries and students rather 
than educators. As highlighted by (Zhang et al., 
2016), the lack of BIM education in tertiary studies 
has raised concerns worldwide as the demanding 
skill for BIM conduct increases. Implementing 
BIM in the education system is still piloted with 
these new technologies (Yilei Huang, 2018) 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. Given this 
gap in the literature, the current study aims to 
conduct an SLR that focuses explicitly on the 
awareness of implementing BIM for educators 
in Malaysia TVET Institutions. Throughout this 
approach, the empirical evidence to identifies
and justifies the gaps and guides the direction for 
future research in this field. In progressing the 
review, driven by the leading research objectives; 
• To identify the awareness level

in implementing BIM for educators 
in Malaysian TVET Institutions.
• To determine barriers to implementing
BIM for educators in Malaysian TVET Institutions.
• To recommend strategies for mitigating
barriers in implementing BIM for educators.

Methodology
This section explains the fi e (5) main 

sub-sections: The Review Protocol-ROSES, 
formulation of the research objectives, 
systematic searching strategies, assessing the 
methodological quality or rigour of the included 
studies, the systematic review process, and data 
abstraction and analysis in the current research.

The Review Protocol – ROSES
The ROSES review protocol guided the pres-
ent study. ROSES, or reporting standards for 
Systematic Evidence Syntheses, are explicit-
ly designed for systematic review and maps for 
the environmental management field (Hadd-
away et al., 2018). ROSES aim to prompt 
researchers to ensure they offer the right 
information with the correct level of detail. Based 
on this review protocol, appropriate research 
questions for the review are formulated. Then, 
the systematic searching strategy, which con-
sists of three main sub-processes: identification,
screening (inclusion and exclusion criteria) and 
eligibility, are explained. Then, the quality of 
the selected articles is presented on the strate-
gy applied to ensure the quality of the articles 
to be reviewed. Lastly, the explanation of how 
the data were abstracted for the review and how 
the abstracted data were analysed and validated.

Formulation of the Research Objectives
The formulation of the research question for this 
study was based on PICo. PICo is a tool that assists 
authors in developing relevant research questions 
for the review. PICo is based on three main con-
cepts: Population or Problem, Interest and Con-
text. Based on these concepts, three main aspects 
in the study, namely Educators (Population), BIM 
Implementation (Interest) and Malaysia TVET In-
stitution (context), are guided in formulating the 
main research title ‘What are the Awareness of Im-
plementing Building Information Modelling (BIM) 
for Educators in Malaysia TVET Institutions?’. 

Current Integrative Engineering 
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Systematic Searching Strategies
The systematic searching strategies pro-
cess has three main functions: iden-
tification, screening, and eligibility.

Identification
The systematic review process in selecting sev-
eral relevant articles for the present study con-
sisted of three main stages. The first stage is the 
identification process to search any synonym, 
related terms, and variation for the main key-
words for the study, namely Building Informa-
tion Modelling, implementation, and Educator. 
It aims to provide more options for the select-
ed database to search for related articles for 
the review. The keywords are developed based 

on the research question, and the identification
process relies on an online thesaurus, ChatGPT 
and keywords used by past studies. Meanwhile, 
to enrich the existing keywords and develop the 
entire search string (based on Boolean operator, 
phrase searching, truncation, wild card, and field
code functions) on the two primary databases, 
namely Scopus and Web of Science. These two 
databases be leading databases in a systemat-
ic literature review due to several advantages 
it possesses such as advanced searching func-
tions, comprehensive controls of the articles’ 
quality and multidisciplinary focus, including en-
vironment management-related studies (Mar-
tin-Martin et al., 2018; Gusenbauer & Haddaway, 
2020). Consequently, search strings on Scopus 
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Table 1: The search string

Screening
This study screened all 197 selected

articles by choosing the criteria for article 
selection, which is done automatically based
on the sorting function available in the 
database. Screening is setting up inclusion or 
exclusion to be used as an article/reference 
(Shaffril et al., 2021) As it is almost 
impossible for the researchers to review all
the existing published articles, Kraus et al.

(2020) suggested that the researchers 
should determine the range of periods 
capable of examining. Based on the search 
process on the selected database, it was 
realised that the number of studies related to 
BIM implementation has multiplied starting 
from 2018. Therefore, based on this, the
timeline between 2018 and 2023 was
selected as one of the inclusion criteria.
Meanwhile, to ensure the quality of the 



5

and Web of Science database were developed in 
March 2023, as shown in Table 1, after all the 
relevant keywords managed to be determined.

Screening
This study screened all 197 selected articles by 
choosing the criteria for article selection, which is 
done automatically based on the sorting function 
available in the database. Screening is setting up 
inclusion or exclusion to be used as an article/
reference (Shaffril et al., 2021)  As it is almost 
impossible for the researchers to review all the 
existing published articles, Kraus et al. (2020) 
suggested that the researchers should deter-
mine the range of periods capable of examining. 
Based on the search process on the selected da-
tabase, it was realised that the number of stud-
ies related to BIM implementation has multiplied 
starting from 2018. Therefore, based on this, the 
timeline between 2018 and 2023 was selected as 
one of the inclusion criteria. Meanwhile, to ensure 
the quality of the review, only articles with em-
pirical data published in a journal are included. 
Moreover, only articles published in English are 
incorporated into the study to avoid confusion in 
understanding. The inclusion and exclusion crite-
ria as shown in Table 2. This process excluded 124 
articles as they did not fit the inclusion criteria and 
removed 22 duplicated articles. The remaining 51 
articles were used for the third process eligibility.

Eligibility
A total of 51 articles were prepared for the third 

stage of eligibility. At this stage, on a more critical 
note, the abstracts and the main contents of all the 
articles were examined thoroughly to ensure that 
they fulfilled the inclusion criteria and were fit to be 
employed in the present study to achieve the cur-
rent research objectives. 14 remaining articles are 
ready to be analysed, as shown in Figure 1. some-
thing other than BIM implementation in the edu-
cation system or Malaysia and TVET institutions.

Assessing the methodological quality or 
rigour of the included 

studies 
The methodological quality stage was assessed 

to ensure that the methodology and analysis of 
the selected studies were completed satisfactorily 
(Shaffril et al., 2020). For this purpose, Primary 
Studies (PSs), the original research articles that 
address a specific research question, have been 
chosen. Quality assessment of PSs is an essential 
step in an SLR to determine the credibility 
and validity of the evidence presented in the 
studies by the experts. According to guidelines 
proposed by (B. Kitchenham & S. Charters, 
2007), the quality of the articles is measured by 
the following Quality Assessment (QA)Criteria. 
QA1: Is the purpose of the study clearly stated?

QA2: Is the interest and 
usefulness of the work presented?

QA3: Is the study methodology established?
QA4: Are the concepts of 

the approach clearly defined
QA5: Is the work compared and 

measured with other similar work?
QA6: Are the limitations of the work mentioned? 

Criteria Inclusion Exclusion 

Timeline 2018 - 2023 2017 and earlier than 2017 

Document Type Article (empirical 
data/not focused on 

BIM) 

Review article, chapter in a book, book, 
conference proceeding, etc 

Language English Non-English 

Table 2: Inclusion and exclusion criteria 
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The scoring procedure used to evaluate each 
QA is based on YES (Y) = 1, PARTLY (P) = 0.5 or 
NO (N) = 0. Based on this process, all authors 
agreed that all selected articles passed the 
minimum quality requirement of more than a 3.0 
score. According to Robinson & Lowe (2015), the 
number of articles paper for SLR is usually less 
than 50 papers or often fewer than 10 to assess. 
Thus, in this SLR, 14 articles fulfilled all criteria 
with a score of more than 3 (Table 3) assessed.

Data Extraction and Analyses
The integrative review technique allowed 

diverse research designs (quantitative, qualitative, 
mixed-method) to be included in the review. 
According to Whittemore and Knafl (2005), the 
best way to synthesise or analyse integrative 
data is by using qualitative or mixed-method 
techniques that enable the researcher to conduct 
iterative comparisons of primary data sources. The 
present study selected the qualitative approach. 
Twenty articles were read thoroughly, particularly 
in the abstract, results, and discussion sections. 
The data extraction was conducted based on 
the research questions; it denotes that any data 
from the reviewed studies that can answer the 
research questions were abstracted and placed in 
a table. Subsequently, the thematic analysis was 
performed to identify themes based on efforts
related to noting patterns and themes, clustering, 
counting, noting similarities, and relationships 
that existed within the abstracted data (Braun 
& Clarke, 2006). Thematic analysis is the most 
suitable for synthesising a mixed research 
design (integrative) (Flemming et al., 2018). It 
is a descriptive method that reduces the data 
in a flexible mode that merges with other data 
analysis techniques (Vaismoradi et al., 2013). The 
first data extraction step followed a qualitative 
approach with NVivo Plus version 14 software as 
a tool. The research question guided data mining, 
and contents were probed accordingly throughout 
the extraction process for the comparative content 
analysis of the codes. Themes and patterns were 
coded as they emerged. Therefore, the patterns 
among the abstracted data of all reviewed articles 
to four (4) principal codes and six (6) sub-codes 
were created and examined. The following 
process involved reviewing the accuracy of these 
themes, in this process to ensure their usefulness 

and accurate representations of the data.

Results
General findings and background of 
the studies included in the review

The analysis produced four (4) themes related 
to the awareness of implementing building 
information modelling (BIM) for educators in 
Malaysia TVET institutions, as shown in Table 
4a (List of Articles) and Table 4b (Theme and 
Sub-theme). As observed in Table 4a, there is 
significant article information such as year of 
publication, article titles, names of the author/s 
and the journal names. The first theme is BIM 
overviews explained on drivers of implementing 

BIM for AEC professions and the benefits of 
implementing BIM for the AEC Profession. The 
second theme is BIM awareness among BIM 
educators. Then, the barriers to implementing 
BIM in education and mitigating strategies for 
implementing BIM in educational institutions 
with four (4) sub-themes (curriculum integration, 
university-industry collaboration, education 

Figure 1: Flow diagram of the search process 
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and training and new technology adoption).

Article No Author/s Journal Title Name of Journal

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Agirbas,  (2020) Teaching construction sciences with the integration
of BIM to undergraduate architenture students

Alizadehsalehi et
al., (2021)

Assessment of AEC Students’ Performance Using
BIM-into-VR

Aziz, (2019)
Assessing BIM Education Level in Quantity
Surveying Programe: A Survey in Malaysian Higher 
Institution 

Babatunde et al., Analysis of the driver and benefits of BIM 
incorporation into quantity surveying profession 
Academia and students’ perspectives

(2018)

Casasayas et al.,
(2021)

Integrating BIM in Higher Education Programes:
Barriers and Remedial Solutions in Australia 

Chen et al.,
(2020)

University-industry collaboration for BIM education:
Lessons learned from a case study  

Commons &
Ozean Denis,
(2018)

Emerging CAD and BIM trends in the aec eduation:
An analysis from students perspective

Den et al., (2023)
Digital Technology Fluency and BIM leaning 
Environment in Undergratuate Construction
Management

Isanoivic &
Colakoglu, (2020)

Students’ perceptions of BIM learning scenario in 
architectural eduacation  

Ismail et al.,
(2019)   

 Enhancing The Graduates’ Employability and Career
Development Through Building Information 
Modelling Intensive Training 

Lassen et al.,
Enhancing learning outcomes by introducing BIM in
civil engineering studies- experiences from a 
university collage in Norway

Maharika et al.,
(2020)

Building information Modelling (BIM) Adoption
Model for Architectural Education

Nikolie,(2021)
Teaching BIM as a collaborative information
management process through a continuous
improvement assessment lens: a case study 

Zhang et al.,
(2020)

Evaluation Framework for an Interdisciplinary BIM
Capstone course in Highway Engineering*

Frontiers of Architectural Research 

Multidisciplinary Digital Publishing 
Institute 

International Journal of Innovation,
creativity and Change

Journal of Engineering, Design and 
Technology 

Journal of Architechtural Engineering

Industry and Higher Education

Journal of Information Technology 
in Construction 

International Journal on Advanced 
Science, Engineering and 
Information Technology

Journal of Faculty Architecture 

International Journal of Built
Environment & Sustainability

International Journal of Sustainable
Development and Planning

Journal of Design and Built 
Environment

Engineering Construction & 
Architechtural Management

International Journal of Engineering
Education

Table 4a: List of Articles
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Table 4b: Theme and Sub-theme

The developed themes

BIM Overviews
Drivers of implementing BIM for AEC professions
BIM is an essential driver of the Architecture, En-
gineering and Construction (AEC) profession as 
the clients demand to use BIM in their projects. 
Babatunde et al. (2018) mentioned that BIM pro-
vides fast, effecti e and efficient quantity take-
off and cost estimation; improves cost database 
management, which reduces loss of informa-
tion; produces reliable and accurate quantities 
as well as competitive cost estimates; enhances 
communication and collaboration amongst team 
members; time savings in the preparation of es-
timating costs; and it generates accurate cost 
estimates for various design alternatives, re-
spectively. In addition, this study finding affirms 
potential for BIM use by quantity surveyors for 
such tasks as quantity take-offs, estimation and 
cost management in a collaborative project en-
vironment (Babatunde et al., 2018). According 
to Aziz (2019), implementing BIM among AEC 

professionals is essential as embracing BIM can 
increase the cost-effecti eness and value of con-
struction processes, and technology has increased 
the demand for these professions with BIM skills 
and knowledge. Through the established univer-
sity–industry collaboration, the university rec-
ognised the industry’s needs and the degree of 
practical knowledge necessary regarding BIM 
implementation. At the same time, the industry 
partner also benefited from the academic knowl-
edge of the collaboration (Chen et al., 2020).  
As the implementation of BIM in the AEC indus-
try is rapidly increasing, construction players 
must possess high proficiency in BIM and com-
petence in using relevant software applications. 
BIM has led to the dependency on technological 
usage to manage data for delivery and collabora-
tion between construction parties. BIM technol-
ogy and software applications could be consid-
ered a symbiotic relationship, where the software 
applications used in the AEC industry could only 
be developed parallel to the development of BIM 
technology while implementing BIM in a construc
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tion project could only be successful by employ-
ing suitable software applications(Ismail et al., 
2019). Various software applications are being 
developed in the market to support the imple-
mentation of BIM in the AEC industry (Ismail et 
al., 2019). BIM software availability and affor -
ability, awareness of BIM tangible benefits, and 
clients’ demand for the use of BIM in their proj-
ects are essential drivers of the AEC profession 
(Babatunde et al., 2018). Due to the increased 
complexity of construction projects and advance-
ments in computer technology, integrating BIM 
and VR technology can develop workflow efficien-
cy through enhanced architecture and engineer-
ing programs to become leaders of the AEC in-
dustry (Alizadehsalehi et al., 2021).  However, 
the shortage of AEC professionals trained in BIM 
and VR is still a barrier to collaborative working 
practice in this industry(Ismail et al., 2019). Fur-
thermore, in a research study conducted by Is-
mail et al. (2019) confirmed that BIM-into-VR us-
ability and efficiency in improving students’ main 
learning performance characteristics: Learnabil-
ity, Interoperability, Visualization, Real-world, 
Interaction, Creativity, Motivation, and Comfort. 
It also offer  suggestions to AEC educators and 
students in implementing BIM-into-VR in different
courses and creating a roadmap for their future 
as professionals in the AEC industry. Commons & 
Ozcan Deniz (2018) also found that construction 
players prefer BIM to CAD regarding the friend-
liness of the user interface, help functions, and 
the self-detection of mistakes and also revealed 
that most players needed a BIM speciality course 
with Construction Management (CM), Structure, 
and Mechanical-Electrical-Plumbing (MEP) areas. 

The benefits of implementing BIM for 
the AEC Profession

BIM has led to the dependency on technological 
usage to manage data for delivery and collabora-
tion between construction parties (Ismail et al., 
2019). A research study conducted by Babatunde 
et al. (2018) found that BIM benefits are perceived 
importance of BIM among industry professionals. 
This study also highlighted that BIM provides fast, 
effecti e and efficient quantity take-off and cost 
estimation; improves cost database management 

which reduces loss of information; produces reli-
able and accurate quantities as well as competi-
tive cost estimates; enhances communication and 
collaboration amongst team members; time sav-
ings in the preparation of estimating costs; and it 
generates accurate cost estimates for various de-
sign alternatives, respectively. According to (Al-
izadehsalehi et al., 2021), BIM is also a database 
of information that creates a multi-dimensional 
knowledge resource and model, swiftly becoming 
the standard process for communicating all stag-
es of AEC as BIM is a powerful tool for designing 
a high-quality 3D model; analyse various design 
options; detect clashes among different elements; 
perform energy simulation; plan and schedule; 
achieve quantity take off, estimate cost, and gen-
eration of procurement plans; coordinate a model 
among various project stakeholders and improve 
communication among project stakeholders; vi-
sualise the as-built model; enhance the quality 
of inspection; and facility management. BIM en-
courages all stakeholders to participate in and 
collaborate to achieve a high-quality product in 
all project phases. The BIM software availabili-
ty and affor ability, awareness of BIM tangible 
benefits, and clients’ demand for the use of BIM 
in their projects and significant differences could 
be attributed to the maturity of the respondents 
concerning the BIM implementation (Babatunde 
et al., 2018). Thus, specifying, articulating, and 
presenting a significant precision and transpar-
ency level in BIM models’ consistency and con-
tent is essential (Alizadehsalehi et al., 2021)

BIM Awareness among Educators
BIM education is always interdisciplinary, and the 
focus has shifted to research into teaching frame-
works for BIM education (Zhang et al., 2020).  
Since 2010, ArchiCAD has been considered the 
initial version of BIM and in 2013, the curriculum 
formalised the model in which it became compul-
sory for students to have the ability to operate 
BIM (Maharika et al., 2020). Many scholars have 
studied integrating BIM features into the original 
curriculum in the existing research, but evaluat-
ing such integration is under-researched (Zhang 
et al., 2020). A study conducted by (Isanović & 
Çolakoğlu, 2020) has raised local BIM awareness 
and knowledge, which will open the way to its 
wider adoption among the architectural education 

Current Integrative Engineering 
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community in Turkey. The study addresses the 
need, builds on the current scholarly discussion 
about BIM adoption in architectural education, 
and finds the difficultie in recommending any 
single model or curricular change in education. 
However, by adding a further dimension to these 
core criteria, the institution can develop the vision 
of BIM as part of its strategic development plans 
by identifying problems internally and formulat-
ing action plans for BIM. It should consistently 
implement BIM (Maharika et al., 2020). Mean-
while, (Commons & Ozcan Deniz, 2018) research 
study revealed that a BIM speciality course with 
Construction Management (CM), Structure, and 
Mechanical-Electrical-Plumbing (MEP) areas helps 
to improve the learning outcomes of CAD/BIM 
courses to help students in their learning process 
better, and works as a guideline for educators on 
how to design and teach CAD/BIM courses simul-
taneously by considering the learning process 
and perspectives of students. Furthermore, BIM 
is seen as an opportunity to improve architectural 
education by helping to resolve some of its exist-
ing issues (Isanović & Çolakoğlu, 2020). When 
BIM is integrated with the teaching of introducto-
ry construction courses within architecture degree 
programs, the students understand the building 
system principles simply and effecti ely (Agir-
bas, 2020). Both universities and industry be-
lieve in the capacity of BIM to significantly trans-
form the global AEC industry (Chen et al., 2020).
Moreover, BIM is going through fast-paced in-
novation cycles where rapid changes and new 
features occur. The majority of the universities, 
about 62.5%, have partially incorporated BIM 
into the curriculum, and another 37.5% of uni-
versities have fully incorporated and embedded 
BIM into their quantity surveying module or pro-
gram (Aziz, 2019). The newest effort to integrate 
BIM into the learning culture was made during 
the formulation of the architecture and civil en-
gineering in the new 2020 curriculum, and BIM 
culture has become a backbone for the new cur-
riculum’s learning outcomes responding to the 
new business and technology in construction 
industries (Maharika et al., 2020). The same 
studies also mentioned to all lecturers, technical 
staff members, and students the importance of 
BIM in the needed institutional change towards 
innovation. Meanwhile, Casasayas et al. (2021) 

conducted a research study at Australian univer-
sities that is somewhat antiquated and that re-
search and development teams in the Australian 
BIM industry are ahead of universities.  However, 
BIM fundamentals are grounded in collaboration 
and knowledge sharing (Casasayas et al., 2021). 
However, the interest and awareness of BIM and 
its implementation in practice and academia vary 
significantly from country to country (Maharika 
et al., 2020). Thus, the Malaysian government 
has highly encouraged the application of BIM to 
transform the Malaysian construction industry to 
a higher level.  Moreover, the collaboration mod-
ule provides a collaborative environment where 
students from different disciplines can share 
their perspectives on a project (Aziz, 2019). 
Although a research study by Dan et al. (2023) 
founds that numerous universities have integrated 
BIM into their curricula using various approaches 
and teaching methods, there is no commonly ac-
cepted approach to teaching BIM in Architecture, 
Engineering, and Construction (AEC) programs.  
From the result findings, it was found that the 
respondents have less knowledge of the BIM soft-
ware. For future research, the focus can be shifted 
to other BIM competencies, such as the manage-
rial, functional, technical, and support aspects of 
BIM. Another study by (Casasayas et al. (2021) 
also mentioned the importance of digital engi-
neering and information, after which the advice 
was used to update the existing curriculum. The 
gap between industry know-how and academic 
pontification is all too apparent. However, now it 
has been clear that if the industry were to under-
stand the challenges educators face, their input 
would provide added confidence to educators (Ca-
sasayas et al., 2021). Hence, the employers were 
impressed with their efforts to learn more than 
the academic programme had offered. Although 
the introduction to BIM was included in Informa-
tion Technology in Construction subject, the stu-
dents could not visualise the adoption of BIM in a 
construction project and were introduced the par-
ticipants to the proper implementation of BIM in a 
real-time construction project.  The training also 
provides them with awareness of the importance 
of collaborative working in the BIM environment. 
It also provides an extensive introduction to the 
BIM working environment, equipped with addi-
tional knowledge and skills currently not adopted 
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in academic programmes (Ismail et al., 2019).
The Barriers to Implementing BIM 
in Education

A study conducted by  (Maharika et al., 2020) 
found that most of the current models on BIM 
adoption are directed toward the area of construc-
tion industries (consultant firms and contractors) 
and less toward higher education institutions, 
mainly concerning experimentation on curricular 
integration and the lack of general concepts of 
integration. Zhang et al. (2020) identified limit-
ed studies devoted to improving BIM education 
in highway engineering. Although the difficultie
for educators to assess whether students are 
competent in certain BIM content mainly refer to 
vertical curriculum integration issues associated 
with educators, which were referred to as barriers 
to BIM education by a majority of participants, 
educators lag behind Industry Practices BIM is 
currently going through fast-paced innovation cy-
cles where changes and new features occur at 
a rapid pace (Casasayas et al., 2021). The root 
causes of barriers that the efforts to establish ef-
fective BIM education programs would act as the 
driver toward identifying the top priority areas to 
manage the required reform (Casasayas et al., 
2021). According to (Babatunde et al., 2018), 
the importance of industries may be the same 
or different from education counterparts. BIM im-
plementation in engineering education, especially 
in architectural education, is currently available, 
as we revealed in this study. Consequently, the 
current BIM is advancements, and the lack of 
collaboration among Higher Education Institu-
tions is a barrier identified to obstruct enhanced 
awareness of leading BIM (Zhang et al., 2020). 
Meanwhile, a case study conducted by Chen et al. 
(2020) found that the university educator helped 
the industry representatives identify how best their 
involvement could help students consolidate their 
BIM knowledge and support understanding pro-
fessional content, the primary learning outcome.   
Many established practitioners struggle to keep up 
with the development, and there is a need for edu
cated users (Isanović & Çolakoğlu, 2020). The 
current BIM Education level in the AEC pro-
gramme in Malaysian Higher Education System 
is still minimal. The higher education institution 
hardly fulfilled the aspects of the management 

categories due to the difficultie of arranging a 
multidiscipline collaboration with other depart-
ments such as architecture, planning, building 
surveying, engineering, and other built environ-
ment-related disciplines (Aziz, 2019). Addition-
ally, the current shortage of AEC professionals 
trained in BIM and VR is still a barrier to collab-
orative working practice in this industry, and the 
digital computer technological revolution contin-
ues to increase in the AEC industry, the impact of 
their extensive applications for training and edu-
cational objectives is of interest (Alizadehsalehi 
et al., 2021). Furthermore, Maharika et al. (2020) 
also found some specific barriers were the lack 
of IT infrastructure, BIM resource-intensive; lack 
of government direction; the cost of staff lectur-
ers training; availability of qualified staff to take 
BIM courses; the need to continually upgrade 
the BIM software; and the lack of accreditation 
standards and requirements to guide the imple-
mentation of BIM within a curriculum. However, 
demand from the industry to implement BIM in 
an already packed curriculum for higher engi-
neering education is also one of the barriers to 
educators as the capability to learn expeditiously 
as the assignment provided them with real-world 
problems (Lassen et al., 2018). Although, the 
knowledge in BIM management, coordination 
and collaboration was also limited (Ismail et al., 
2019). In BIM education, constructing a BIM cur-
riculum is crucial and conducive to a theoretical 
understanding of emerging technologies for stu-
dents of different majors and mastering software 
operation and team cooperation (Zhang et al., 
2020). Casasayas et al. (2021) found that the 
significant barriers identified oscillated around 
the various dimensions of change management 
and the problems associated with shifting from 
traditionally taught programs to digital visualisa-
tions and coding inherent within BIM. Teachers’ 
lack of maturity and expertise also can result in 
poor learning and teaching outcomes (Isanović & 
Çolakoğlu, 2020). Thus, the difficultie in trans-
forming existing programs, a lack of instructors 
with sufficien practical knowledge, and mis-
alignment of educational outcomes and industry 
needs (Chen et al., 2020). Also, the educator ad-
mitted that traditional in-class lectures focused 
heavily on theory and struggled to guarantee skill 
development and collaborative practice with the 
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involvement of the industry partner allowed stu-
dents to experience a real-world work environ-
ment  (Chen et al., 2020). The rapidly growing 
demand for BIM education remains overwhelmed 
and stuck by various issues related to pedagog-
ical design, course delivery, lack of sufficien
expertise and, particularly, the misalignment of 
educational outcomes and industry needs (Chen 
et al., 2020). BIM education faces several chal-
lenges, such as difficultie transforming existing 
programs, a lack of instructors with sufficien
practical knowledge and misalignment of ed-
ucational outcomes and industry needs. Many 
educators thus advocate university-industry col-
laboration, but this effort is hampered by unan-
swered questions, including when, what and how 
both parties can contribute to the collaboration to 
achieve a win-win situation (Chen et al., 2020). 

Mitigating Strategies for Imple-
menting BIM in Educational Institu-
tions

Curriculum Design
In moving towards the next level, teaching 
strategies such as workshops, collaboration, 
open-learning platforms and project-based learn-
ing strategies should be adopted to embed BIM 
into the curriculum (Aziz, 2019). Educational in-
stitutions are exploring strategies to incorporate 
BIM education in their undergraduate curriculum. 
The criteria of the curriculum must also involve 
the process of integration (Maharika et al., 2020). 
Instead of integrating BIM into the AEC profes-
sion, it was suggested that BIM-based curricula 
should be developed where construction knowl-
edge is fused into these curricula (Lassen et al., 
2018). Although, the most important outcome of 
the entire process is the need to embrace both 
CAD and BIM in the AEC curriculum by follow-
ing the results and guidelines presented in this 
study to develop CAD/BIM courses (Commons & 
Ozcan Deniz, 2018). Hence, the students must 
learn several software applications to deal with 
the interoperability issue, from a 3D/BIM-based 
to a VR-enabled model (Alizadehsalehi et al., 
2021). BIM is not simply a new software that can 
support the entire construction project and reach 
the full potential of BIM education; BIM should be 

implemented considerably (Dan et al., 2023). The 
educators suggested that the order of education-
al activities could be adjusted more appropriately 
for the next iteration of BIM education (Chen et 
al., 2020). A need for alternative ways to include 
BIM in the curriculum while at the same time 
strengthening – rather than supplanting - the 
traditional engineering subjects (Lassen et al., 
2018). Hence, one of the initial efforts to integrate 
BIM education into the HEIs curricula in Malaysia 
is that industry involvement in the training helps 
establish a good relationship between industry 
and HE institution, subsequently opening the op-
portunity for an internship programme in BIM-
based projects in the future (Ismail et al., 2019).

University-Industry Collaboration
Through the established university-industry col-
laboration, the university recognised the indus-
try’s needs and the degree of practical knowledge 
necessary regarding BIM implementation (Chen 
et al., 2020). A research study conducted by Ca-
sasayas et al. (2021), which focuses on Integrat-
ing BIM into Higher Education Institutions (HEIs), 
determined that without investment and collab-
oration between industry and government, HEIs 
cannot manage the change needed to run effecti e 
BIM training programs. According to Chen et al. 
(2020), BIM educators need to maintain regular 
and effecti e bi-directional communication with 
the industry despite recognising the fundamen-
tal questions that remain unanswered regarding 
what to educate, when to implement it in the cur-
riculum and how to implement the collaboration in 
pedagogical design and course delivery, especially 
with the industry partners, mainly the major BIM 
vendors, will have a vested interest in this collab-
oration. Moreover, the collaboration of two par-
ties became a fundamental course ingredient, not 
an addon or novelty disconnected from the core 
objectives of BIM education (Chen et al., 2020). 
Establishing a dynamic and continuous collabo-
ration between professionals and the HEIs sector 
is the way forward in transforming the traditional 
structure of the AEC industry into a more collab-
orative and technological approach (Ismail et al., 
2019). Collaboration between industrial practi-
tioners and HEIs must be done more vigorously 
to help educators guide the students and provide 
access to BIM-based project information (Ismail 
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et al., 2019). This strategy is defined through an 
exchange of experience between the academ-
ic world and practice to simulate professional 
practice in the university. In addition, they pro-
mote self-learning and a study-centred approach, 
which are critical requirements of 21st-cen-
tury curricula (Isanović & Çolakoğlu, 2020).

Education and Training
Trained educators and supporting staff members 
for the successful implementation of BIM teaching 
and learning must be prepared and provide avail-
ability of schemes to strengthen their competen-
cies in skills (Maharika et al., 2020). Therefore, 
improving the educational paradigm and guiding 
civil colleges and universities to train students in 
BIM-based skills is imperative. To efficiently and 
accurately improve BIM, the particularity of this 
BIM course lies in its strong practicality, so it also 
needs to be combined with opportunities for prac-
tical application besides the training (Zhang et al., 
2020). Future educators can also consider add-
ing BIM construction technology and BIM oper-
ation and maintenance management to the cap-
stone to enrich the complete cycle management 
of BIM (Zhang et al., 2020). Thus, industry and 
education, including students, need to improve 
their knowledge and skills in BIM and apply BIM 
to their daily practices (Babatunde et al., 2018). 

New Technology Adoption
Accelerating the change toward innovation and 
multidisciplinary and interprofessional support 
for collaboration is essential for this final stage 
of the adoption of BIM in education (Maharika et 
al., 2020). A new module may need to be creat-
ed that combines students from multidisciplines 
in equipping them with BIM technology skills, 
and the current BIM education level in the AEC 
profession falls within the infused level where 
the BIM knowledge and skills are restricted in 
terms of collaboration and applying BIM knowl-
edge and skills practically (Aziz, 2019). Experts 
and BIM implementers suggested that the model 
may show a comprehensive view of higher edu-
cation dimensions of BIM adoption in HEIs and 
may begin to develop a vision, strategy and road-
map for the integration of BIM in the academic 
environment as soon as possible as the gap is 
widening between education and the demand of 

AEC industry (Maharika et al., 2020). The model 
implies the importance of infrastructure, technol-
ogy, and supporting human resources not only 
within but also from outside the organisation to 
develop a multidisciplinary community in oper-
ation, technical and nontechnical solutions, and 
research, and the readiness of this infrastructure 
will be closely related to the readiness of trained 
staff in the organisation (Maharika et al., 2020). 
Technology and infrastructure, the readiness of 
skilled trainers or human resources, and knowl-
edge organisation that support the entire process 
ranging from the preparation, learning process, 
evaluation, and decision (Maharika et al., 2020). 
Furthermore, they also acquired and improved 
their technical skills using Autodesk Revit, Auto-
CAD, Naviswork Manage and Microsoft Project, 
which benefit their employment (Commons & Oz-
can Deniz, 2018). Moreover, accreditation bodies 
and professional institutions must be key players 
to facilitate knowledge transfer between industry 
and universities. They must reflect the needs and 
requirements of the industry to the universities 
and ask for the transformation of courses and 
programs to accommodate such changes as con-
ditions for accreditation (Casasayas et al., 2021). 

Discussion

This part attempts to discuss the research objec-
tives and the results obtained from this research 
study: 1. To identify the awareness level in imple-
menting BIM for educators in Malaysian TVET In-
stitutions. The awareness level was made by con-
sidering all the data articles analysed as results 
in section 3. Thus, general awareness of BIM im-
plementation among educators was found. From 
the 14 articles analysed, 10 articles discussed 
the awareness of implementing BIM among ed-
ucators in educational institutions. The results 
are shown in Table 5a – Educators’ Awareness 
Level in Educational Institutions.    2. To deter-
mine barriers to implementing BIM for educators 
in Malaysian TVET Institutions. In the results, 
most of the barriers that arise in implementing 
BIM for educators were determined as shown in 
Table 5b – The Barriers in Implementing BIM. By 
understanding the awareness and barriers to im-
plementing BIM among educators, the strategies 
for mitigating the barriers as in the research ob
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jective 3.	 To recommend strategies for miti-
gating barriers to implementing BIM for educators 
were obtained. These recommendations are de-
tailed in Table 5c - Strategies to Mitigate Barriers.  

From the results, no articles mentioned Malay-
sian TVET Institutions; however, higher education 
institutions or universities represent the Malay-
sian TVET institution accordingly, as TVET refers 
to Technical Vocational Education and Training as 
a higher educational institution that aims to pro

duce students with the knowledge and diverse 
skills base for improving the quality to become 
skilled workers when venturing into the work-
ing world (Yunos et al., 2019). These results can 
assist in decision-making for BIM implementa-
tion in Malaysian TVET Institutions. Hence, this 
led to the best understanding of the TVET’s ed-
ucator’s ability to implement BIM in education, 
address the barriers, and be ready with strat-
egies to mitigate the obstacles in education.

Current Integrative Engineering
Volume 1, Issue 1

Table 5a 

Current Integrative Engineering
Volume 1, Issue 1
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Author,s Journal Title No of Reading
Found in article

The barriers to implementing BIM in education 

Isanovic &
Colakoglu,(2020)

Ismail et al.,
(2019)

Lassen et al.,
(2018)

Maharika et al.,
(2020)

Alizadehsalehi et
al., (2021)

Nikolic, (2021)

Zhang et al., 
(2020)

students’ perceptions of BIM learning
scenario in architectural eduaction 

Enhancing The Graduates’ Employability 
and Career Development Through
Building Information Modelling Intensive

Enhancing learning outcomes by
introducing BIM in civil engineering studies 
-experiences from a university collage in 
Norway

Building Information Modelling(BIM)
Adoption Model Architectural 
Education 

Assessment of AEC Students’
Performance Using BIM-into-VR 

Teaching BIM as a collaborative 
information management process through 
a continuous improvement assessment 
lens: a case study 

Evaluation Framework for an 
Interdisciplinary BIM Capstone course in
Highway Engineering*

(2)

(2)

(2)

(3)

(1)

(1)

(1)

1.Many established practitioners struggle to keep up
with the development, and their is a need for educated
users

1.The knowledge in BIM management, coordination
and collaboration was also limited 
2.Their existing knowledge of BIM and their skills
using the software applications were quite limited,they
were capable in learning expeditiously as the 
assignment provided them with real-world problems 

1.BIM in an already packed curriculum for higher
engineering education is also one of the barriers to 
educators 
2.The capability to learn expeditiously as the
assignment provided them with real-world problems 

1.Current models of BIM adoption are directed toward
the area of construction industries (consultant firms
and contractors)
2.The lack of IT infrastructure; BIM resource-
intensive;lack of government direction; the cost of 
staff lecturers training; availability of qualified staff to 
take BIM courses; the need to continually upgrade the 
BIM software; and the lack of accreditaton standards 
and requirements to guide the implementation of BIM
within a curriculum 
3.BIM in an already packed curriculum for higher
engineering education is also one of the barriers to
educators as the capability to learn expeditiously as the
assignment provided them with real-worlds problems  

The current shortage of AEC professionals trained in 
BIM and VR is still a barrier to collaborative working
practice in this industry 

The adoption of BIM have been slow and inconsistant,
due to, amoung other things, and overwhelming need to
upskill the existing practice community in how to 
properly apply them on projects 

1.Limited studies devoted to improving BIM education
in highway engineering 
2.The current BIM is advancements, and the lack of
collaboration amoung Higher Education Institution is a
barrier identified to obstruct enhanced awareness of 
leading BIM

Table 5b - The Barriers in Implementing BIM

Current Integrative Engineering 
Volume 1, Issue 1
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Author,s Journal Title No of Reading
Found in article

The barriers to implementing BIM in education 

Aziz, (2019)

Babatunde et al.,
(2018)

Casasayas et al.,
(2021)

Chen et al.,
(2020)

Assessing BIM Education Level in Quantity 
Surveying Programme: A Survey in
Malaysian Higher institution 

Analysis of the drivers and benefits of BIM 
incorporation into quantity surveying 
profession Academia and student,s 
persspectives 

Integrating BIM in Higher Education 
Programs: Barriers and Remedial 
Solutions in Australia 

University-industry collaboration for BIM 
education Lessons learned from a case 
study 

(1)

(1)

(7)

(4)

The higher education institution hardly fulfilled the 
aspect of the management categories due to the 
difficulties of arranging a multidiscipline collaboration
with other departments such as architecture,planning,
building surveying, engineerng, and other built 
environment-related disciplines 

The importance of industries may be the same or 
different from education counterparts 

1.The difficulties for educators to assess whether 
students are competent in certain BIM content mainly
refer to vertical curriculum integration issues associated 
with educators

2.Majority of participants, educators lag behined
Industry Practices BIM in currently going through fast-
paced innovation cycles where changes

3.The efforts to establish effective BIM eduction 
programs would act as the driver towards identifying the
top priority areas to manage the required reform

4.The problems associated with shifting from 
traditionally taught programs to digital visualisations
and coding inherent within BIM

5.Unfavourable Professional accreditation Processes

6.Lack of Professional development Opportunities

7.Lack of Collaboration amoung HEIs

1.The universities educator helped the industry
representatives identify how best their involvement
could help student consolidate their BIM knowledge 
and support understanding professional content,the 
primary learning outcome

2.The difficulties in transforming existing programs, a
lack of instructors with sufficient practical knowledge,
and misalignment of educational outcomes and industry 
needs

3.Traditional in-class lectures focused heavily on
theory and struggled to guarantee skill development and
collaborative practice with the involvement of the 
industry partner allowed students to experience a real-
would work environment

4.The rapidly growing demand for BIM education
remains overwhelmed and stuck by varoius issues 
related to pedagogical design, course delivery, lack of 
sufficient expertise and, particularly the misalignment
of educational outcomes and industry needs  

Table 5b – Continued

Current Integrative Engineering
Volume 1, Issue 1
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Author,s Journal Title No of Reading
Found in article

The barriers to implementing BIM in education 

Isanovic &
Colakoglu,(2020)

Ismail et al.,
(2019)

Lassen et al.,
(2018)

Maharika et al.,
(2020)

Alizadehsalehi et
al., (2021)

Nikolic, (2021)

Zhang et al., 
(2020)

students’ perceptions of BIM learning
scenario in architectural eduaction 

Enhancing The Graduates’ Employability 
and Career Development Through
Building Information Modelling Intensive

Enhancing learning outcomes by
introducing BIM in civil engineering studies 
-experiences from a university collage in 
Norway

Building Information Modelling(BIM)
Adoption Model Architectural 
Education 

Assessment of AEC Students’
Performance Using BIM-into-VR 

Teaching BIM as a collaborative 
information management process through 
a continuous improvement assessment 
lens: a case study 

Evaluation Framework for an 
Interdisciplinary BIM Capstone course in
Highway Engineering*

(2)

(2)

(2)

(3)

(1)

(1)

(1)

1.Many established practitioners struggle to keep up
with the development, and their is a need for educated
users

1.The knowledge in BIM management, coordination
and collaboration was also limited 
2.Their existing knowledge of BIM and their skills
using the software applications were quite limited,they
were capable in learning expeditiously as the 
assignment provided them with real-world problems 

1.BIM in an already packed curriculum for higher
engineering education is also one of the barriers to 
educators 
2.The capability to learn expeditiously as the
assignment provided them with real-world problems 

1.Current models of BIM adoption are directed toward
the area of construction industries (consultant firms
and contractors)
2.The lack of IT infrastructure; BIM resource-
intensive;lack of government direction; the cost of 
staff lecturers training; availability of qualified staff to 
take BIM courses; the need to continually upgrade the 
BIM software; and the lack of accreditaton standards 
and requirements to guide the implementation of BIM
within a curriculum 
3.BIM in an already packed curriculum for higher
engineering education is also one of the barriers to
educators as the capability to learn expeditiously as the
assignment provided them with real-worlds problems  

The current shortage of AEC professionals trained in 
BIM and VR is still a barrier to collaborative working
practice in this industry 

The adoption of BIM have been slow and inconsistant,
due to, amoung other things, and overwhelming need to
upskill the existing practice community in how to 
properly apply them on projects 

1.Limited studies devoted to improving BIM education
in highway engineering 
2.The current BIM is advancements, and the lack of
collaboration amoung Higher Education Institution is a
barrier identified to obstruct enhanced awareness of 
leading BIM

Current Integrative Engineering 
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Table 5c - Strategies to Mitigate Barriers

Table 5c - Continued 

Current Integrative Engineering
Volume 1, Issue 1



19

Table 5c - Continued 

Conclusion
BIM is a digital presentation platform that al-
lows the exchange of information, integration 
and detection of conflict in projects (Eastman, C., 
Teicholz, P. Sacks, 2018). BIM is also a proven 
core technology in the construction industry (Se-
pasgozar et al., 2021). Although BIM has diffe -
ent definitions and interpretations depending on 
particular users’ points of view, the facts remain 
as a digital model full of technologies involved. 
Construction projects have crucially changed af-
ter utilising intelligent technologies and tools in 
the AEC industry (Rafsanjani & Nabizadeh, 2021). 
Thus, to satisfy the AEC industry requirements, 
many UK universities have started integrating 
the concepts into AEC education (Abbas et al., 
2016). Considerable progress has been made 
in incorporating BIM into AEC curricula, partic-
ularly in developed countries such as the USA, 
the UK, Australia, New Zealand, Hong Kong and 
Singapore (Babatunde et al., 2018). While Hu 
(2019) found that integrating BIM into a teach-
ing technology platform will also provide a nov-
el pedagogical approach and give more positive 
evidence of its effecti eness than in traditional 
courses in an architecture curriculum. Barriers to 
implementing BIM education in the higher educa
tion system as the barriers to incorporating BIM 

into the curriculum in higher education institutions 
(Cruywagen & Llale, 2017). In the process, the inte-
grated design approach was embedded. It showed a 
strong link between academic activities and re-
al-world industrial practice, including the interop-
erability of building information exchange among 
different digital platforms (Jin et al., 2018). It 
shows the need to implement BIM in higher edu-
cation institutions, as supported by students and 
teachers. However, there is no analysis of the 
Malaysian TVET institutions, except in some cas-
es, implementation of BIM carried out in other 
Malaysian Higher Education Institutions. In con-
trast, the TVET institutions also need to strength-
en and reform the meaningful way of producing 
a quality and skillful workforce in the nations 
(Talent Corporation Malaysia Berhad, 2020).
Consequently, numerous research studies on BIM 
in Malaysia have been available recently, easily 
accessible from search engines. This is related 
to the increase in awareness of BIM implemen-
tations in Malaysia and the initiatives provided by 
the government. However, most studies only fo-
cus on BIM from an industrial perspective, such 
as implementation, adoption, and technology 
application derived from industry professionals, 
government and AEC players, with a few papers fo-
cusing on BIM in educational institutions obtained 
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from those educators and students. The indus-
try perspective of BIM is often focused on the 
current industry demands with minimal or no 
involvement with educational institutions.  The 
need to study specific issues in BIM implemen-
tation among educators in TVET institutions and 
coordination with industry professionals is neces-
sary to unveil the present status of BIM in each of 
the professions.  The Malaysian TVET Institutions 
are responding to these barriers by implementing 
BIM the institute to curriculum design, collabo-
ration extending to multiple professionals in the 
industries at the same time, and providing ade-
quate education and training to their educators, 
which sets out the relationships between curricu-
lum and the digitalisation of the construction in-
dustry and also readily adopting the new tech-
nologies that demanded by the industry from the 
elementary introduction of BIM to more advanced 
conceptual teaching in a virtual BIM environment 
This paper has attainable a systematic literature 
review of The Awareness of Implementing Build-
ing Information Modelling (BIM) for Educators in 
Malaysia TVET Institutions; with the understand-
ing of BIM awareness and the barriers in imple-
menting BIM to the institutions, the strategies 
for mitigating barriers to implementing BIM were 
obtained from this study. Like other systemat-
ic literature reviews, this study may be limited 
by the specific search keywords and the chosen 
bibliographic databases. To complete this study 
and, as a future line of research, future studies 
need to be geared toward BIM implementation 
in TVET institutions, a reflection on coordination 
between institutions is necessary to provide insti-
tutions with the necessary standards for individ-
uals, which can strengthen transversally between 
subjects when carrying out BIM implementation 
in their curriculum. Also, the perceived barriers 
and benefits of implementing BIM differ from oth-
er institutions. Therefore, it is necessary to devel-
op scientific literature in which researchers from 
different professions can cooperate in search of 
standard solutions. This can assist the institutions 
and educators in understanding and determining 
suitable approaches for designing curricula and 
conceptualising frameworks in implementing BIM.
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