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ABSTRACT 

The global construction industry endorsed Building Information Modeling (BIM) 
and its many advantages. However, despite this endorsement, BIM still failed to 
attract Malaysian companies to use BIM in green building assessment, especially for 
the assessment of Green Building Index (GBI), and maintain GBI certification during 
building occupancy using BIM features. The main issue of utilizing BIM as a GBI 
assessment tool is the applicability of BIM Tools to digitalize GBI credit by design 
team, which results in the digitization of GBI criteria into BIM Model. This study 
aims to identify common components related to the capability of BIM to digitalize 
and assess GBI criteria. These components include BIM uses and tools and GBI 
criteria and processes. This study applied quantitative and qualitative approaches to 
collect data. The quantitative approach used questionnaires, which were distributed 
to 900 GBI members, i.e. GBI certifiers and facilitators. The survey generated a 
response rate of 32% during eight months of data collection. The results were 
analyzed using SPSS and SmartPLS. Four model categories were identified, namely, 
BIM uses, BIM tools, GBI criteria and GBI certification process. These categories 
were used to assess the BIM–GBI framework. The results obtained from the 
questionnaire showed that only 16 BIM uses must be included in the BIM execution 
plan of the GBI project for assessment purposes. The results also showed that the 
BIM tools present different levels of effect on the GBI criteria. The capability of 
BIM to assess GBI could be stronger in the design assessment (DA) than in the 
operation assessment, which supports the suggested BIM–GBI assessment 
framework. The second data collection was conducted through a focus group 
interview with BIM and GBI experts. Two interview sessions were conducted. 
Results show that the assessment method has a significant correlation in the BIM–
GBI framework. The following categories were identified for the BIM assessment 
framework: BIM uses, BIM tools, and control, which were based on the GBI criteria 
for scoring and certification. Findings from the BIM and GBI assessment method 
framework show that GBI credits can be digitalized using different BIM uses directly 
and indirectly assessed by BIM tools for each GBI credit in both GBI assessment 
process. Based on the qualitative result of this research showed that BIM can help the 
design team to achieve 55% point in design assessment (DA) only and this helps the 
building to achieve GBI certification in level 4 of certified rating. On the other hand, 
45% points of GBI credits can be digitals in completion and verification assessment 
(CVA). The framework provides a guide for the design team and facility 
management in digitalizing and assessing GBI criteria using BIM application during 
design assessment (DA) and completion and verification assessment (CVA) for new 
nonresidential constructions. The framework also offers and provides insights that 
will enable designers to understand the relationship between BIM and GBI criteria, 
which will contribute to BIM integration in Stage 3 and automate GBI assessment for 
the Malaysian construction industry. 
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ABSTRAK 

Building Information Modeling (BIM) telah mendapat pengiktirafan oleh industri 
pembinaan di peringkat global. Namun, ia gagal untuk menarik minat syarikat-
syarikat di Malaysia untuk menggunakan model ini dalam penilaian bangunan Hijau, 
terutamanya untuk penilaian Indeks Bangunan Hijau (Green Building Index – GBI) 
dan mengekalkan pensijilan GBI semasa menggunakan bangunan siap bina 
menggunakan ciri-ciri BIM. Tujuan utama penggunaan BIM sebagai perisian 
penilaian GBI ialah kebolehgunaan Peralatan BIM ke kredit GBI digital yang 
menghasilkan pendigitalan kriteria GBI kedalam Model BIM. Tujuan kajian 
dilaksanakan untuk mengenalpasti komponen biasa yang berkaitan dengan 
keupayaan BIM untuk mendigital dan mengakses kriteria GBI. Kaedah mod 
campuran iaitu pendekatan kuantitatif dan kualitatif digunakan dalam pengumpulan 
data, borang soal selidik (kuantitatif) dihantar kepada 900 fasilitator dan ahli GBI 
yang diiktiraf. Kajian ini mendapat kadar sambutan sebanyak 32% dalam tempoh 
lapan bulan pengumpulan data dan dianalisis menggunakan SPSS dan SmartPLS 
untuk pengukuran. Empat kategori model telah dikenal pasti iaitu penggunaan BIM, 
alat BIM, kriteria GBI, dan proses pensijilan GBI bagi penilaian rangka kerja BIM-
GBI. Keputusan soal selidik menunjukkan hanya 16 penggunaan BIM yang 
diperlukan dalam pelan pelaksanaan BIM untuk projek GBI bagi tujuan penilaian 
dan alat BIM menunjukkan kesan yang berbeza pada kriteria GBI. Keupayaan BIM 
untuk menilai GBI mungkin lebih baik dalam penilaian reka bentuk (DA) berbanding 
penilaian operasi yang menyokong rangka kerja penilaian BIM-GBI yang 
disarankan. Secara kualitatif, dua sesi temu bual bersama pakar-pakar BIM dan GBI 
dijalankan menunjukkan bahawa kaedah penilaian merupakan satu perkara penting 
dalam BIM dan GBI. Berikut merupakan rangka kerja penilaian BIM iaitu; (Input) 
penggunaan BIM, kaedah penilaian alat BIM, dan kawalan berdasarkan kriteria GBI 
untuk pemarkahan dan pengesahan (output). Hasil daripada kaedah penilaian BIM 
dan GBI menunjukkan bahawa kredit GBI boleh didigitkan menggunakan BIM yang 
berlainan secara langsung atau tidak yang dinilai oleh alat BIM untuk setiap kredit 
GBI dalam kedua-dua proses penilaian GBI. Berdasarkan keputusan kualitatif 
menunjukkan BIM boleh membantu perekabentuk mencapai 55% mata dalam 
penilaian rekabentuk (DA) dan mungkin pensijilan GBI ini adalah pada peringkat 4 
dengan taraf yang disahkan. Manakala, 45% mata boleh dilakukan secara digital 
dalam penyelesaian dan penilaian pengesahan (CVA). Ia menyediakan panduan 
kepada perekabentuk dan pengurusan kemudahan dalam proses digitalisasi dan 
menilai kriteria GBI menggunakan aplikasi BIM semasa penilaian rekabentuk (DA) 
dan penyempurnaan serta penilaian pengesahan (CVA) untuk pembinaan bukan-
kediaman baru. Rangka kerja ini turut menawarkan dan menyediakan pandangan 
yang membolehkan perekabentuk  untuk memahami hubungan antara kriteria BIM 
dan GBI, yang akan menyumbang kepada integrasi BIM dalam Tahap 3 dan 
mengautomasikan penilaian GBI untuk industri pembinaan Malaysia. 
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1 CHAPTER 1 

INTRODUCTION 

1.1 Introduction   

Presently there is a huge demand for sustainability and green buildings. Therefore, it 

is important to make decision of design regarding sustainable building features at the 

stages of design and preconstruction [1]. For Green Building projects and 

certification procedure, the design team has to conduct in-depth sustainability 

analyses based on building shape, context, materials and mechanical electrical 

plumbing (MEP) systems. Since the Building Information Modeling (BIM) has a 

huge information on the models’ capability which provides opportunity to produce 

more effective and comprehensive analysis with a traditional method of comparison 

[2]. 

Malaysian Institute of Architects over the years has been developing towards 

a more sustainable and green architecture. In 2008, the need for a localised Green 

Building rating tool became more evident especially in the light of increasing 

demand from building end-users for Green-rated buildings that would not overly and 

adversely contribute to the destruction of the environment. In August 2008, PAM 

Council endorsed and approved the formation of the new Sustainability Committee 

who was tasked primarily to develop and setup the Green Building Index and the 

accompanying Panel for certification and accreditation of Green-rated buildings [3]. 

The Green Building Index (GBI) was developed in 2009 and MyCrest was 

established in 2013 to promote sustainability in the built environment and raise 

awareness among industry players [4]. Also GreenRE was set up by Real Estate and 

Housing Developers’ Association (REHDA) in 2013 to promote sustainability in the 

property industry and Green PASS (Green Performance Assessment System In 
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Construction) developed by Construction Industry Development Board of Malaysia 

(CIDB) to promote construction phase and operational phase of the building [5]. GBI 

is an environmental rating system for buildings developed by PAM (Pertubuhan 

Arkitek Malaysia / Malaysian Institute of Architects) and ACEM (the Association of 

Consulting Engineers Malaysia). It is Malaysia’s first inclusive rating system for 

evaluating the environmental design and performance of Malaysian buildings [6]. 

Building Information Modeling (BIM) is a new approach to design, construct 

and facility management in which a digital representation of the building process is 

used to facilitate the exchange and interoperability of information in a digital format 

[7]. Chen and Hsieh [8] developed a BIM-assisted rule-based approach to 

automatically check greenhouse gas emission of buildings. However, most of these 

applications are limited to the design stage. 

Using BIM is also changing the manner of constructing buildings in the 

construction industry. The relationship of space and time can be accurately described 

in a systematic way in 4D modeling. Several approaches have been proposed to 

analyse spatial conflicts and to improve safety and efficiency on site based on the 

spatiotemporal information provided by BIM [9]. 

BIM in sustainability is relatively new concept within the Architecture, 

Construction and Engineering (AEC) industry. Therefore their relationship is just 

beginning to realise its potential. Krygiel and Nies [10] suggested several 

innovations within BIM, such as improvements in software interoperability and 

integration of a carbon accounting tracker and weather data in order to provide the 

next steps in enhancing it is capability with sustainability. Azher et al., [11] 

described the use of BIM to select building orientation, evaluate various skin options, 

and perform daylight studies for its positioning on the selected site during the design 

phase, thus enhancing its sustainability. Bynum and Issa [12] noted that because of 

the trend in sustainability toward net-zero-energy buildings and carbon emissions 

reduction, designers need to analyse the building as a fully integrated dynamic design 

and construction process. Stadel et al., [13] suggested the use of BIM capabilities 

with life cycle cost analysis (LCA) to perform carbon accounting based on exporting 

the material schedule for the building and the use of BIM software plug-ins for 

calculating operational energy use and carbon emissions. 
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The development of Building Information Modeling (BIM) technology, complex 

building modeling can be digitally constructed with precise geometry and accurate 

information in order to support various project stages. Many researchers had stated 

the benefits of BIM in AEC industry, such as accurate data environment, effective 

design process, accurate project cost estimation, time saving and other benefits [14]. 

The applications of BIM for sustainable building design or Green BIM model 

had been investigated widely recently. For instance, the data of BIM model can be 

utilised for green rating evaluation. BIM-based model can also be used for post 

occupancy evaluation process and waste reduction of renovation projects [15]. 

1.2 Problem Statement  

The pre-construction phase of GBI building projects is the most critical time to make 

decisions regarding its sustainability features. Building information modeling (BIM) 

enables this information to be multidisciplinary in one model, thereby providing an 

opportunity to incorporate GBI criteria in the design process [16]. BIM has many 

uses throughout the life cycle of a project and can be used during the pre-, actual, and 

post-construction phases with different BIM tools in each of the project development 

while conducting technology and management process for the BIM and green 

building projects [17].  

BIM applications are generally implemented for clash detection and 3D 

coordination in the Malaysian construction industry. Moreover, BIM application 

remains low for sustainability evaluation, engineering analysis, and GBI coding. The 

reason is the personnel’s continuing indefinite ability to use the BIM tools for all the 

pursued GBI points to process the GBI certification in the design and operation 

assessment. Accordingly, these issues originate from the fact that many GBI 

buildings fail to maintain the final GBI certification after the operation stage [6].  

The actual issues of the BIM application in the GBI assessment occur in two 

stages in the GBI certification process, namely, (1) design assessment and (2) 

completion and verification assessment. The design team experiences difficulty in 

assisting the GBI criteria for the design assessment, which is the same as the 

operation assessment. This problem occurs because the BIM application remains in 

the low stage of collaboration and integration, thereby resulting in a few problems on 
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the BIM application to digitize and assess each GBI credit for evaluation design and 

operation assessment. These issues are anticipated because of the difficulty in finding 

engineers, architects, facility managers, and project managers who are familiar with 

the GBI criteria, its assessment, BIM tools, and its process. Consequently, the design 

team and facility management should address the following problems:  

i- The BIM team is unfamiliar with each GBI criterion that contains the entire 

requirement for the design and operation assessment. Accordingly, the BIM 

team must formulate a BIM Project Execution Plan to ensure that all parties 

are substantially aware of the GBI credit by identifying the BIM uses during 

the design and operation assessment for each GBI credit. 

ii- The BIM team does not utilize the features of the BIM tools because these 

tools assess the GBI criteria from the BIM model using an external parameter 

while exporting files to different tools either in the design or operation stage. 

iii- Digitizing the data in the BIM model is difficult during the operation stage 

because the designed BIM model does not follow the criteria of the GBI 

assessment. Accordingly, this assessment requires further information for 

each design and operation assessment.  

iv- The project managers of the BIM and GBI projects experience difficulties in 

defining the responsibility of providing data and the roles for each GBI 

assessment process.  

BIM has been implemented recently in the Malaysian construction industry. In 

addition, many projects are undertaken by BIM in the country, particularly the  GBI 

project. However, construction players in Malaysia fail to use the BIM tools for GBI 

assessment in the design assessment. The reason is that having the final BIM model 

require considerable time and drawing the model using non-BIM tools for the design 

assessment. This long process will affect the operation assessment and incur loss of 

database for assessment, which BIM can provide for the long-term operation. 

Moreover, the BIM model can enable the design team to achieve the project goals of 

green building within the project life cycle [10].  

The BIM data can be used to ensure the most efficient maintenance, 

scheduling, and use of space during the management and maintenance operations. 

This process can maintain the occupancy of a green building [18]. Many areas of 

adoption issues and know-how of BIM were investigated. However, no prior 
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research has considered the application of BIM in Green Building Index (GBI) 

assessment tools with whole of GBI criteria and its certification process. Therefore, 

the current research focuses on the applicability of the BIM application for GBI 

assessment in the Malaysian construction industry. This research focused on the use 

of BIM data to digitals GBI criteria for both design and operation assessment to 

achieve GBI certification even during the reassessment after operation stage.  

1.3 Research Questions 

The use of BIM has provided a means of increasing deliverable projects with many 

BIM uses in green building projects and ability of BIM tools for green building 

certification assessment. Although BIM is a recent development in construction, a lot 

of researches conducted the BIM for sustainability and in order to further enhance 

the BIM in planning, design, construction and operation. 

In regards to the use of BIM with green building project, especially when it is 

implemented in order to obtain GBI certification, some of the most important issues 

will include: 

• What is the capability of BIM application for Green Building Index 

assessment process?  

• What is the BIM assessment method for Green Building Index assessment 

process?  

• How is the process of BIM-GBI assessment for the Green Building Index 

project? 

• What is the validation of development BIM-GBI assessment framework? 

1.4 Research Objectives  

This research seeks to assess the ability BIM application in green building 

assessment and demonstrates the process that the project team might use for 

assessment method in pursuing for green building certification and maintain the 

occupancy of green building. Therefore the research objectives are: 
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1. To assess the capability of BIM application for Green Building Index 

assessment process. 

2. To analyse the BIM assessment method for Green Building Index assessment 

process. 

3. To develop a BIM-GBI assessment framework for Green Building Index 

project. 

4. To validate the BIM-GBI assessment framework for Green Building Index 

project. 

1.5 Scope of Research  

The scope of the research is limited to BIM and Green Building Index projects for 

Non-Residential New Construction (NRNC) in Malaysia. The Green Building index 

is divided into two rating tools for the assessment; Residential and Non-residential. 

Non-residential building is the most GBI certificated projects and that is the 

reason for being the focus of research and there are some of projects have been in 

construction are BIM and GBI projects as Non-Residential New Construction, where 

the researcher plans to investigate the importance of BIM Uses for GBI assessment 

process in green building and the ability of BIM application tools to assist green 

building criteria for GBI competency. This research assessed the capability of BIM 

application for Green Building Index assessment process in order to develop a 

framework to link BIM based on the GBI rating system with level 2 of BIM maturity 

and GBI criteria for green building project. 

The quantitative method in this research used questionnaire by online survey 

and the Green Building Index (GBI) members was respondents to achieve the 

research objective because as GBI member, they are responsible for providing 

services for green building project assessment. There are 900 GBI Certifier and 

Facilitators who were given certificates upon their completion of the course and 

examinations of GBI rating system, which made them familiar with GBI criteria and 

assessment process. The qualitative method was deeply focused on BIM-GBI 

assessment method which the respondents are experts of.  
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1.6 Significance of Research 

This research attempt to help the design team to achieve deliverable goals for green 

building due to the demand of marketing for design team, contractor and facility 

manager to integrate BIM in the green building delivery and certification process, 

with design and operation stage to ensure the occupancy of building follows the 

design. This help for the client of Green Building project to maintain the building 

occupancy during the operation and getting, digital data for assessment of building 

for GBI certification. 

This research is useful for academicians when studying the basics of full 

integration of automatic green building assessment that may be implemented for 

system design specification in green industry, where more green building projects in 

BIM integration delivery project with high stage of BIM level application can be 

executed. The problems have been identified in previous section (1.2) and the main 

objective of this research is to find solutions to those issues. 

1.7 Thesis Outline 

This thesis is structured so as to provide a critical review of relevant information 

about the topic of research and to discuss relevant literature, thereby providing a 

research framework and a plan for conducting the research. Next, data gathered are 

analysed to provide evidence in support of the research objective. The research 

findings, together with the theoretical framework are generated, then used to suggest 

BIM-GBI assessment framework. The research consists of six chapters, and its 

framework is as follows: 

Chapter 1: This chapter introduces the research, the necessity of this research, 

problem statement of this research, aims and objectives of the study, scope of the 

research and significance of the research.  

Chapter 2: Reviews the existing literature and covered some areas including: 

an overview Building information Modeling for sustainability, BIM Uses and Tools, 

Green Building assessment tools, BIM software analysis in sustainability and BIM 

assessment method in Green Building Tools.  

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

7 REFERENCE 

1. Azhar, S., Carlton, W. A., Olsen, D., and Ahmad, I. Building information 

modeling for sustainable design and LEED ® rating analysis, Automation in 

construction. 2011. vol. 20, no. 2, pp. 217–224. 

2. Azhar, S., Brown, J., and Sattineni, A. A case study of building performance 

analyses using building information modeling, In Proceedings of the 27th 

international symposium on automation and robotics in construction. 2010. 

pp. 25-27. 213–222. 

3. Mun, A. D. T. L. The Development of GBI Malaysia ( GBI ), Green Building 

Index Accreditation Panel. 2009. pp. 1–8. 

4. Kamaruzzaman, S. N., Lou, E. C. W., Zainon, N. Mohamed Zaid, N. S. and 

Wong, P. F. Environmental assessment schemes for non-domestic building 

refurbishment in the Malaysian context, Ecological Indicators. 2016. vol. 69. 

pp. 548–558. 

5. Suhaida, M. S., Tan, K. L. and Leong, Y. P. Green buildings in Malaysia 

towards greener environment: Challenges for policy makers, in IOP 

Conference Series: Earth and Environmental Science .2013. vol. 16, no. 1. 

6. Solla, M., Ismail, and R. Yunus, L. H. Evaluation of Non-Residential Green 

Building in Malaysia, Int. Conf. Data Mining, Civ. Mech. Eng. 2015.pp. 65–

69. 

7. Succar, B. Building information modelling framework: A research and 

delivery foundation for industry stakeholders. Automation in Construction, 

vol.18 (3), pp.357-375. 

8. Chen, Y., and Hsieh, S. A BIM assisted rule based approach for checking of 

green building design, In Proceedings of the 13th International Conference on 

Construction Applications of Virtual Reality. 2013. pp. 47–55. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

175 

9. Zhang, C., Chen, J., Sun, X., and Hammad, A., Lifecycle evaluation of 

building sustainability using BIM and RTLS, In Simulation Conference 

(WSC). 2014. pp. 3236–3247. 

10. Krygiel, E., and Nies, B. Green BIM: successful sustainable design with 

building information modeling. 2008. 

11. Azhar, S., Khalfan, M., and Maqsood, T.  Building information modelling 

(BIM): now and beyond, Australasian Journal of Construction Economics and 

Building. 2012. vol. 12, no. 4. pp. 15–28. 

12. Bynum, P., Issa, R. R., and Olbina, S. Building information modeling in 

support of sustainable design and construction, Journal of Construction 

Engineering and Management. 2012. vol. 139, no. (1) pp. 24–34.  

13. Stadel, A., Eboli, J., Ryberg, A., Mitchell, J., and Spatari, S. Intelligent 

sustainable design: Integration of carbon accounting and building information 

modeling, Journal of professional issues in engineering education and 

practice. 2011.vol. 137, no (2) pp. 51–54.  

14. Azhar, S., Brown, J., and Farooqui, R. BIM-based Sustainability Analysis : An 

Evaluation of Building Performance Analysis Software. In Proceedings of the 

45th ASC annual conference .2009. vol. 1, no (4) pp. 90-93. 

15. Motawa, I., and Carter, K. Sustainable BIM-based evaluation of buildings. 

Procedia-Social Behavioral Sciences. 2013. vol. 74, pp. 419–428. 

16. Azhar, S., Nadeem, A., Mok, J. Y., and Leung, B. H. Building information 

modeling (BIM): A new paradigm for visual interactive modeling and 

simulation for construction projects. First International Conference on 

Construction in Developing Countries .2008. pp. 435–446. 

17. Solla, M., Bakar, M. Q., and Ismail, H. Investigation on the Level of Building 

Information Modeling ( BIM ) Uses in Preconstruction Phase. International 

Conference on Construction in sustinable urben .2016. pp. 403–410. 

18. Becerik-Gerber, B., Jazizadeh, F., Li, N.,  and Calis, G.  Application Areas 

and Data Requirements for BIM-Enabled Facilities Management, J. Constr. 

Eng. Manag. 2012. vol. 138, no. 3, pp. 431–442.  

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

176 

19. Azhar, S.  A. Nadeem, S., Mok, J. Y., and Leung, B. H. Building Information 

Modeling (BIM): A new paradigm for visual interactive modeling and 

simulation for construction projects. in Proc., First International Conference 

on Construction in Developing Countries. 2008. pp. 435–446. 

20. Abdirad, H. Advancing in building information modeling (BIM) contracting: 

Trends in the AEC/FM Industry. American Society of Civil Engineers .2015. 

pp. 1–12. 

21. Volk, R., Stengel, J., and Schultmann, F. Building Information Modeling 

(BIM) for existing buildings - Literature review and future needs. Automation 

in construction .2014. vol 38, pp.109-127. 

22. Imoudu Enegbuma, W., Godwin Aliagha, U., and Nita Ali, K. Preliminary 

building information modelling adoption model in Malaysia. Construction 

Innovation .2014. vol 14, no. (4) pp.408-432. 

23. Cheng, J. C., and Lu, Q. A Review of the Efforts and Roles of the Public 

Sector for Bim Adoption Worldwide. Journal of Information Technology in 

Construction .2015. vol 20, no (27) pp.442-478. 

24. Hadzaman, N.A.H., Takim, R., and Nawawi, A.H. BIM Roadmap Strategic 

Implementation Plan : Lesson Learnt From Australia , Singapore and Hong 

Kong. In Proceedings in 31st Annual ARCOM Conference .2015. pp. 611-620. 

25. Memon, A. H., Rahman, I. A., Memon, I., and Azman, N. I. A.  BIM in 

Malaysian construction industry: Status, advantages, barriers and strategies to 

enhance the implementation level. Research Journal of Applied Sciences, 

Engineering and Technology .2014. vol 8, no (5), pp 606-614. 

26. Rogers, J., Chong, H. Y., and Preece, C. Adoption of Building Information 

Modelling technology (BIM) Perspectives from Malaysian engineering 

consulting services firms Engineering. Construction and Architectural 

Management .2015. vol 22, no (4) pp 424-445. 

27. Bin Zakaria, Z., Mohamed Ali, N., Tarmizi Haron, A., Marshall-Ponting, A. 

J., and Abd Hamid, Z. Exploring the adoption of Building Information 

Modelling (BIM) in the Malaysian construction industry: A qualitative 

approach. IJERT Int. J. Res. Eng. Technol. 2013.vol. 2, no. 8, pp. 384–395. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

177 

28. Gardezi, S., Shujaa, S., Shafiq, N., Nurudinn, M. F., Farhan, S. A., and Umar, 

U. A.  Challenges for Implementation of Building Information Modeling 

(BIM) in Malaysian Construction Industry. Applied Mechanics & Materials 

.2014. vol. 567, pp. 559–564. 

29. Latiffi, A. A., Mohd, S., Kasim, N., and Fathi, M. S.  Building Information 

Modeling ( BIM ) application in malaysian construction industry. 

International Journal of Construction Engineering and Management .2013. 

vol 2, no (A)  pp1-6. 

30. Ahmad Latiffi, A., Mohd, S., and Brahim, J. Building Information Modeling 

(Bim) roles in the malaysian construction industry. Sustainable Solutions in 

Structural Engineering and Construction 2014, pp. 749–754. 

31. Zuhairi, A. H., Marshall-Ponting, A., Ahmad, T. H., Nasly, M. A., and 

Zahrizan, Z. Exploring the Barriers and Driving Factors in Implementing 

Building Information Modelling (BIM) in the Malaysian Construction 

Industry: A Preliminary Study, Inst. Eng. Malaysia .2014. vol. 75, no. 1, pp. 

1–10. 

32. Pembangunan, L., and Pembinaan, I., Industrialised Building System ( Ibs ): 

Mechanisation Through Building Information Modelling ( Bim ). Malaysian 

Construction Research Journal. 2015. Vol. 17 No. 2 . 

33. Bouska, R. Evaluation of maturity of BIM tools across different software 

platforms. Procedia Engineering .2016. vol. 164, pp. 481–486. 

34. Barlish, K., and Sullivan, K. How to measure the benefits of BIM - A case 

study approach. Automation in construction .2012. vol. 24, pp. 149–159. 

35. Khosrowshahi, F., and Arayici, Y. Roadmap for implementation of BIM in the 

UK construction industry. Construction and Architectural Management .2012. 

vol. 19, no (6)  pp 610–635. 

36. A. I. A. Guide, Integrated project delivery: A guide. Am. Inst. Archit. Calif., 

2007. 

 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

178 

37. Bynum, P., Issa, R. R., and Olbina, S. Building Information Modeling in 

Support of Sustainable Design and Construction. Journal of Construction 

Engineering and Management .2012. vol. 139, no (1), pp. 24–34. 

38. Hong Kong CIC, CIC Building Information Modelling Standards. Hong 

Kong. pp. 0–103, 2014. 

39. McGraw Hill Construction, The Business Value of BIM in North America. 

2012. 

40. McGraw Hill Construction, Green BIM: How Building Information Modeling 

is Contributing to Green Design and Construction. 2010. 

41. Gu, N., and London, K. Understanding and facilitating BIM adoption in the 

AEC industry,” Automation in construction .2010. vol. 19, no (8), pp. 988–

999. 

42. Vysotskiy, A., Makarov, S., Zolotova, J., and Tuchkevich, E. Features of BIM 

implementation using autodesk software. In Procedia Engineering .2015. vol. 

117, no. 1, pp. 1148–1157. 

43. Wu, W.  Integrating building information modeling and green building 

certification: The BIM-LEED application model development. Ph.D. Thesis. 

University of Florida; 2010. 

44. Mohd, S., and Ahmad Latiffi, A. Building Information Modeling ( BIM ) 

application in construction planning,” International Journal of Construction 

Engineering and Management .2013. 2 (A), pp.1-6. 

45. Ehnert, I., and Harry, W. Recent developments and future prospects on 

sustainable human resource management: introduction to the special issue. 

Management revue .2012. pp 221-238. 

46. Kibert, C. J. Sustainable construction: green building design and delivery. 

John Wiley & Sons. 2016. 

47. Liu, G., Liu, B., Wang, W., Zhang, J., Athalye, R. A., Moser, D., and Hatten, 

M. Advanced energy retrofit guide office buildings. Pacific Northwest 

National Laboratory (PNNL), Richland, WA (US) 2011. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

179 

48. Fowler, K. M., and Rauch, E. M. Sustainable building rating systems 

summary. Pacific Northwest National Laboratory (PNNL), Richland, WA 

(US) .2006. 

49. Wong, K. D., and Fan, Q. Building information modelling (BIM) for 

sustainable building design. Facilities .2013. vol. 31, no (3) pp. 138–157.  

50. Liu, Y., Guo, X., and Hu, F. Cost-benefit analysis on green building energy 

efficiency technology application: A case in China. Energy and Buildings 

.2014. vol. 82, pp. 37–46.  

51. Sev, A. A. comparative analysis of building environmental assessment tools 

and suggestions for regional adaptations. Civil Engineering and 

Environmental Systems .2011. vol. 28, no. 3, pp. 231–245. 

52. Bu, S., Shen, G., Anumba, C. J., Wong, A. K., and Liang, X.  Literature 

review of green retrofit design for commercial buildings with BIM 

implication. Smart and Sustainable Built Environment .2015. vol. 4, no (2) pp. 

188–214. 

53. Zhang, P., Ma, X. X., and Zhong, J. The BIM in green architectural design 

software investigation. In Proceedings - 3rd International Conference on 

Instrumentation and Measurement, Computer, Communication and Control 

.2013. pp. 830–833. 

54. Likun, Z., Qibin, Z., and Yingbo, J. The relationship between green building 

and regional economy: A Case Study in Guangdong, China. The Open Civil 

Engineering Journal .2017. vol. 11, no. (1). 

55. Cole, R. J. Building environmental assessment methods: redefining intentions 

and roles. Building Research & Information .2005. 33(5), pp 455-467. 

56. Cole, R. J., and Kernan, P. C. Life-cycle energy use in office buildings. 

Building and environment .1996. vol. 31, no. 4, pp. 307–317.  

57. Ali, H. H., and Al Nsairat, S. F. Developing a green building assessment tool 

for developing countries - Case of Jordan. Building and Environment .2009. 

vol. 44, no (5), pp. 1053–1064 . 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

180 

58. Darko, A., and Chan, A. P. Darko and A. P. C. Chan, Critical analysis of 

green building research trend in construction journals. Habitat International 

.2016. vol. 57. pp. 53–63. 

59. Li, Y., Chen, X., Wang, X., Xu, Y., and Chen, P. H. A review of studies on 

green building assessment methods by comparative analysis. Energy and 

Buildings .2017. vol. 146, pp. 152–159. 

60. Cole, R. J., and Jose Valdebenito, M. The importation of building 

environmental certification systems: international usages of BREEAM and 

LEED. Building Research & Information .2013. vol. 41, no (6) pp. 662–676. 

61. Crawley, D., and Aho, I. Building environmental assessment methods: 

applications and development trends. Building Research & Information .1999. 

vol. 27, no (4–5), pp. 300–30. 

62. Ding, G. K. Sustainable construction—The role of environmental assessment 

tools. Journal of environmental management .2008. vol. 86, no (3), pp. 451–

464. 

63. USGBC, LEED ® for New Construction & Major Renovations. USA. no. 

October, p. 4, 2005. 

64. Wu, W.,  and Issa, R. R. A. BIM Execution Planning in Green Building 

Projects: LEED as a Use Case. J. Manag. Eng. 2014. pp. 1–18. 

65. Yusoff, W. Z. W., and Wen, W. R. Analysis of the International Sustainable 

Building Rating Systems (SBRSs) for Sustainable Development with Special 

Focused on Green Building Index (GBI) Malaysia. Journal of Environmental 

Conservation Research .2014. vol. 2, no (1) pp. 11. 

66. Wong, J. K. W., and Kuan, K. L. Kuan, Implementing ‘BEAM Plus’ for BIM-

based sustainability analysis. Automation in construction .2014. vol. 44, pp. 

163–175. 

67. Chen, H., and Lee, W. L. Energy assessment of office buildings in China 

using LEED 2.2 and BEAM Plus 1.1. Energy and buildings .2013. vol. 63, pp. 

129–137. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

181 

68. Lee, W. L., and Burnett, J. Benchmarking energy use assessment of HK-

BEAM, BREEAM and LEED. Building and Environment. 2008. vol. 43, no 

(11), pp. 1882–1891. 

69. Warren. C., Who needs a Green Star. Univ. Queensl. (Brisbane), Sci. Pap., no. 

January. 2009. pp. 1–9. 

70. Mitchell, L. M. Green Star and NABERS: learning from the Australian 

experience with green building rating tools. Energy Efficient .2010. pp. 93. 

71. Gandhi, S., and Jupp, J. Green BIM and Green Star certification practices : 

Case studies in commercial high-rise office design. In 38th AUBEA 

International Conference. 2013. 

72. Paper, C., Zainol, H., and Zainol, H. U. the Implementation of Green Building 

Assessment Tools for Water Efficiency. Teknologi Universiti, no. 10 August. 

2016. 

73. Yusoff, W. Z. W., and Wen, W. R. Analysis of the international sustainable 

building rating systems (SBRSS) for sustainable development with special 

focused on green building index (GBI) malaysia. Journal of Environmental 

Conservation Research .2014. vol. 11, pp. 11–26. 

74. Green Building Index., Green Building Index Tools. Malaysia, 2013. 

75. Azhar, S. Building Information Modeling (BIM): Trends, Benefits, Risks, and 

Challenges for the AEC Industry. Leadership and management in engineering 

.2011. vol. 11, no. (3) pp. 241–252. 

76. Wong, K. D., and Fan, Q. Building information modelling (BIM) for 

sustainable building design Kam-din Wong Qing Fan Building information 

modelling (BIM) for sustainable building design. Facil. Struct. Surv. Iss, 

.2013. vol. 31, no. 6, pp. 138–157. 

77. Azhar, S., Brown, J., and Sattineni, A. A case study of building performance 

analyses using building information modeling. in Proceedings of the 27th 

international symposium on automation and robotics in construction (ISARC-

27), Bratislava, Slovakia .2010. pp. 25–27. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

182 

78. Harding, J., Suresh, S., Renukappa, S., and Mushatat, S. Do building 

information modelling applications benefit design teams in achieving breeam 

accreditation?. Journal of Construction Engineering .2014. vol. 2014. pp. 1–8. 

79. Alwan, Z., Greenwood, D., and Gledson, B. Rapid LEED evaluation 

performed with BIM based sustainability analysis on a virtual construction 

project. Construction Innovation .2015.vol. 15, no (2) pp. 134–15. 

80. Maltese, S., Tagliabue, L. C., Cecconi, F. R., Pasini, D., Manfren, M., and 

Ciribini, A. L. Sustainability Assessment through Green BIM for 

Environmental, Social and Economic Efficiency. Procedia Engineering .2016. 

vol. 180, pp. 520–530. 

81. Zanni, M. A., Soetanto, R., and Ruikar, K. Defining the sustainable building 

design process: methods for BIM execution planning in the UK, International 

Journal of Energy Sector Management .2014. vol. 8, no (4), pp. 562–587. 

82. Jalaei, F., and Jrade, A. Integrating building information modeling (BIM) and 

LEED system at the conceptual design stage of sustainable buildings. 

Sustainable Cities and Society .2015.  vol. 18, pp. 95–107. 

83. Biswas, T., Wang, T. H., and Krishnamurti, R. From design to pre-

certification using building information modeling, Journal of Green Building 

.2013. vol. 8, no( 1), pp. 151–176. 

84. Nguyen, T. H., Shehab, T.,  and Gao, Z. Evaluating Sustainability of 

Architectural Designs Using Building Information Modeling. Open Constr. 

Buil Technol. J., .2010. vol. 4, no. 1, pp. 1–8. 

85. Krygiel, E., and Nies, B. Green BIM: successful sustainable design with 

building information modeling. John Wiley & Sons .2008. 

86. Gandhi, S., and Jupp, J. BIM and Australian green star building certification, 

In Computing in Civil and Building Engineering .2014. pp. 275–282. 

87. Solla, M., Ismail, L. H., and Yunus, R. Investigation on the potential of 

integrating bim into green building assessment tools. ARPN Journal of 

Engineering and Applied Sciences .2016. vol. 11, no (4), pp. 2412–2418. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

183 

88. Roderick, Y., McEwan, D., Wheatley, C., and Alonso, C. Comparison of 

Energy Performance Assessment Between LEED, Breeam and Green Star. On 

Building Simulation: Eleventh International Conference .2009. pp. 1167–

1176. 

89. Solla, M., Ismail, L. H., and Yunus, R. Investigation on the potential of 

integrating BIM into green building assessment tools. ARPN Journal of 

Engineering and Applied Sciences .2016. vol. 11, no (4), pp. 2412–2418. 

90. Ilhan, B., and Yaman, H. Green building assessment tool (GBAT) for 

integrated BIM-based design decisions. Automation in Construction. 2016.vol. 

70, pp. 26–37. 

91. Zhang, C., Chen, J., Sun, X., and Hammad, A. Lifecycle evaluation of 

building sustainability using BIM and RTLS. In Simulation Conference . 

2014. pp. 3236–3247.  

92. Zanni, M. A., Soetanto, R., and Ruikar, K. Exploring the potential of BIM-

integrated sustainability assessment in AEC. 2013. 

93. Wu, W., and Issa, R. R. A.  Feasibility of integrating building information 

modeling and LEED ® certification process. In Computing in Civil and 

Building Engineering, Proceedings of the International Conference. 2010. 

94. Raffee, S. M., Karim, M. S. A., and Hassan, Z.  Hassan, Building 

sustainability assessment framework based on building information modelling. 

ARPN Journal of Engineering and Applied Sciences. 2016. vol. 11, no (8), pp. 

5380–5384. 

95. Alwan, Z., and Gledson, B. J. Towards green building performance evaluation 

using asset information modelling. Built Environment Project and Asset 

Management. 2015. vol. 5, no. 3, pp. 290–303. 

96. Amor, R., Jalaei, F., and Jrade, A. F. Jalaei and A. Jrade, Integrating Building 

Information Modeling (BIM) and energy analysis tools with green building 

certification system to conceptually design sustainable buildings. Journal of 

Information Technology in Construction . 2014. vol. 19, pp. 494–519. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

184 

97. Motawa, I., and Carter, K. Sustainable BIM-based Evaluation of Buildings. 

Procedia-Social and Behavioral Sciences .2013. vol. 74, pp. 419–428. 

98. Jupp, J. R., and Gandhi, S. Clarifying the Role of Building Information 

Modeling in Green Building Certification. In 37th AUBEA International 

Conference. The University of New South Wales .2013.  

99. Nguyen, T. H., Toroghi, S. H., and Jacobs, F. Automated Green Building 

Rating System for Building Designs. Journal of Architectural Engineering 

.2015. pp. 1–10. 

100. Oti, A. H., Tizani, W., Abanda, F. H., Jaly-Zada, A., and Tah, J. H. M. 

Structural sustainability appraisal in BIM. Automation in Construction .2016. 

vol. 69, pp. 44–58. 

101. Chen, P. H., and Nguyen, T. C. Integrating web map service and building 

information modeling for location and transportation analysis in green 

building certification process. Automation in Construction .2017. vol. 77, pp. 

52–66. 

102. Jun, H., Kim, I., Lee, Y., and Kim, M. A study on the bim application of green 

building certification system. Journal of Asian Architecture and Building 

Engineering .2015. vol. 14, no (1), pp. 9–16. 

103. Wu, W., and Issa, R. R. Leveraging cloud-BIM for LEED Automation, 

Electron. J. Inf. Technol. Constr. 2012, vol. 17, pp. 367–384. 

104. W. Wu and R. Issa, “BIM Execution Planning in Green Building Projects: 

LEED as a Use Case,” J. Manag. Eng., pp. 1–18, 2014. 

105. Kreider, R., and Messner, J., The Uses of BIM: Classifying and Selecting BIM 

Uses. State Coll., no. September. 2013. pp. 0–22.  

106. CIC Research Group, BIM Project Execution planning guide, The 

Pennsylvania State, .2009. p. 2010.  

107. Saunders M. L. and Lewis, P. P. and Thornhill, A.(2009), Res. methods Bus. 

students, vol. 4. 2009. 

 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

185 

108. Fellows, R., & Liu, A. Impact of participants’ values on construction 

sustainability. In Proceedings of the Institution of Civil Engineers-

Engineering Sustainability .2008. vol. 161, no. (4), pp. 219–227. 

109. Fellows, R. F., & Liu, A. M. Research methods for construction. John Wiley 

& Sons. 2015. 

110. Kothari, C. R. Research methodology: Methods and techniques. New Age 

International. 2004. 

111. Creswell, J. W., and Clark, V. L. P. Designing and conducting mixed methods 

research. University of Nebraska-Lincoln .2007. 

112. Stewart, D. W., and Shamdasani, P. N.  Focus groups: Theory and practice. 

2014. vol. 20. 

113. De Leeuw, D. To mix or not to mix data collection modes in surveys. Journal 

of official statistics. 2005. vol. 21, no (2), pp. 233. 

114. LaNasa, S. M., Cabrera, A. F., & Trangsrud, H. The construct validity of 

student engagement: A confirmatory factor analysis approach. Research in 

Higher Education .2009. vol. 50, no. 4, pp. 315–332. 

115. Chanthong, P., Abrishami, A., Wong, J., Herrera, F., and Chung, F.  

Systematic review of questionnaires measuring patient satisfaction in 

ambulatory anesthesia. The Journal of the American Society of 

Anesthesiologists .2009. vol. 110, no. 5, pp. 1061–1067. 

116. Brannen, J. Brannen, Mixing methods: Qualitative and quantitative research. 

Routledge. 2017. 

117. Abowitz, D. A., and Toole, T. M. Mixed method research: Fundamental issues 

of design, validity, and reliability in construction research. Journal of 

Construction Engineering and Management. 2009. vol. 136, no (1), pp. 108–

116. 

118. Hazzi, O., and Maldaon, I. Maldaon, A pilot study: Vital methodological 

issues. Business: Theory and Practice .2015. vol. 16, no (1), pp. 53–62. 

 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

186 

119. Bonett, D. G., and Wright, T. A. Wright, Cronbach’s alpha reliability: Interval 

estimation, hypothesis testing, and sample size planning. Journal of 

Organizational Behavior. 2015. vol. 36, no. 1, pp. 3–15. 

120. Drost, E. A. Validity and reliability in social science research. Educ. Res. 

Perspect. 2011. vol. 38, no (1), p. 105. 

121. Johnson B., and Christensen, L., Educational research: Quantitative, 

qualitative, and mixed approaches. Sage, 2008. 

122. Teddlie, C., and Yu, F., Mixed methods sampling: A typology with 

examples,” J. Mix. Methods Res. 2007. vol. 1, no. 1, pp. 77–100.  

123. Chuan, C. L.. and Penyelidikan, J., Sample size estimation using Krejcie and 

Morgan and Cohen statistical power analysis: A comparison, J. Penyelid. 

IPBL, . 2006.vol. 7, pp. 78–86. 

124. Mackenzie, S., Kilpatrick, A. R., and Akintoye, A., UK construction skills 

shortage response strategies and an analysis of industry perceptions, Constr. 

Manag. Econ. 2000. vol. 18, no. 7, pp. 853–862.  

125. Bryman, A., and Cramer, D. Quantitative data analysis with SPSS 12 and 13: 

a guide for social scientists. Psychology Press .2005. 

126. Bendat, J. S., Piersol, A. G. and Piersol. Random data: analysis and 

measurement procedures. John Wiley & Sons. 2011. vol. 729. 

127. Gotz, O., Liehr-Gobbers, K., and Krafft, M. Evaluation of structural equation 

models using the partial least squares (PLS) approach. In Handbook of partial 

least squares .2010. pp. 691–711. 

128. Hair, Jr J. F., Hult, G. T. M., Ringle, C., and Sarstedt, M., A primer on partial 

least squares structural equation modeling (PLS-SEM). Sage Publications. 

2016. 

129. Hair, J. F., Ringle, C. M., andSarstedt, M., PLS-SEM: Indeed a silver bullet, J. 

Mark. theory Pract. 2011. vol. 19, no. 2, pp. 139–152.  

130. Kline, R. B. Principles and practice of structural equation modeling. Guilford 

publications. 2015. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

187 

131. Urbach, N. and Ahlemann, F. Structural equation modeling in information 

systems research using partial least squares. Journal of Information 

Technology Theory and Application. 2010. vol. 11, no (2), pp. 5. 

132. Byrne, B. M. Structural equation modeling with Mplus: Basic concepts, 

applications, and programming. Routledge. 2013. 

133. Nagapan, S. Structural modelling of cause and effect factors of construction 

waste generation in Malaysian construction industry. Ph.D Thesis . Universiti 

Tun Hussein Onn Malaysia; 2014. 

134. Memon, A. H., Rahman, I. A., Aziz, A. A. A., and Abdullah, N. H. Using 

structural equation modelling to assess effects of construction resource related 

factors on cost overrun. World Applied Sciences Journal .2013. vol 21, no (5): 

pp. 6–15. 

135. Ramli, A. Development and validation of a safety and health performance 

model for low cost housing. Ph.D Thesis. Universiti Tun Hussein Onn 

Malaysia. 2014.  

136. Aibinu, A. A., and Al-Lawati, A. M. Using PLS-SEM technique to model 

construction organizations’ willingness to participate in e-bidding. Automation 

in construction. 2010.vol. 19, no. (6), pp. 714–724. 

137. Xiong, B., Skitmore, M., and Xia, B. A critical review of structural equation 

modeling applications in construction research. Automation in Construction 

.2015. vol. 49, no. PA. pp. 59–70. 

138. Molenaar, K. R., Park, J. I., and Washington, S. Framework for measuring 

corporate safety culture and its impact on construction safety performance. 

Journal of Construction Engineering and Management .2009. vol. 135, no (6), 

pp. 488–496. 

139. Lin, W. S., and Wang, C. H. Antecedences to continued intentions of adopting 

e-learning system in blended learning instruction: A contingency framework 

based on models of information system success and task-technology fit. 

Computers & Education. 2012. vol. 58, no. (1), pp. 88–99. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

188 

140. Woo, C., Kim, M. G., Chung, Y., and Rho, J. J. Suppliers’ communication 

capability and external green integration for green and financial performance 

in Korean construction industry. Journal of Cleaner Production. 2016. vol. 

112, pp. 483–493. 

141. Järveläinen, J. IT incidents and business impacts: Validating a framework for 

continuity management in information systems. International journal of 

information management. 2013.vol. 33, no. (3), pp. 583–590. 

142. Seetharaman, A., Sandanaraj, L. L., Moorthy, M. K., and Saravanan, A. S. 

Enterprise framework for renewable energy. Renewable and Sustainable 

Energy Reviews. 2016. vol. 54, pp. 1368–1381. 

143. Ginosar, A., and Ariel, Y., An analytical framework for online privacy 

research: What is missing, Information & Management  Inf. Manag. 2017. 

144. Puschel, J. J.,  Afonso Mazzon, & Mauro Hernandez. Mobile banking: 

Proposition of an integrated adoption intention framework,” Int. J. bank Mark. 

2010.vol. 28, no. 5, pp. 389–409. 

145. Hair, J. F., Sarstedt, M., Ringle, C. M., and Mena, J. A., An assessment of the 

use of partial least squares structural equation modeling in marketing research.  

J. Acad. Mark. Sci. 2012.vol. 40, no. 3, pp. 414–433. 

146. Marsh, H. W., and Martin, A. J. Academic self-concept and academic 

achievement: Relations and causal ordering.  Br. J. Educ. Psychol. 2011.vol. 

81, no. 1, pp. 59–77. 

147. Maiyaki, A. A., and Mokhtar, S. S. M. Determinants of customer behavioural 

responses: A pilot study. Int. Bus. Res. 2010. vol. 4, no. 1, p. 193.  

148. Memon, A. H., Rahman, I. A., Aziz, A. A. A., and Abdullah, N. H. Using 

structural equation modelling to assess effects of construction resource related 

factors on cost overrun, World Appl. Sci. J. 2013.vol. 21, no. 5, pp. 6–15.  

149. Ringle, C. M.,  Silva, D. Da & Bido., D. de S. Structural equation modeling 

with the Smartpls. 2015. 

 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 

 

 

189 

150. Henseler, J., Ringle C. M. and Sarstedt, M. A new criterion for assessing 

discriminant validity in variance-based structural equation modeling. J. Acad. 

Mark. Sci. 2015.vol. 43, no. 1, pp. 115–135. 

151. Wong, K. K.-K. Partial least squares structural equation modeling (PLS-SEM) 

techniques using SmartPLS. Mark. Bull. 2013.vol. 24, no. 1, pp. 1–32. 

152. Dilshad, R. M., and Latif, M. I. Focus Group Interview as a Tool for 

Qualitative Research: An Analysis., Pakistan J. Soc. Sci. 2013. vol. 33, no. 1, 

pp. 191–198. 

153. Gibbs, A. Focus groups and group interviews, Res. methods Methodol. Educ. 

2012. pp. 186–192. 

154. Miles, M. B., Huberman, A. M. and Saldana, J. Qualitative data analysis. 

Sage. 2013.. 

155. Tufford, L., and Newman, P. Bracketing in qualitative research. Qual. Soc. 

Work. 2012.vol. 11, no. 1, pp. 80–96. 

156. Onwuegbuzie, A. J., Dickinson, W. B. N., Leech, L., and Zoran, A. G. A 

qualitative framework for collecting and analyzing data in focus group 

research. Int. J. Qual. methods. 2009. vol. 8, no. 3, pp. 1–21. 

157. Riff, D., Lacy, S., and Fico, F. Analyzing media messages: Using quantitative 

content analysis in research. Routledge. 2014. 

158. Neuendorf, K. A.,  The content analysis guidebook. Sage. 2016. 

159. Krippendorff, K.,  Content analysis: An introduction to its methodology. Sage. 

2004. 

160. Gliem J. A., and Gliem, R. R., Calculating, interpreting, and reporting 

Cronbach’s alpha reliability coefficient for Likert-type scales. 2003. 

161. Moretti, F. van Vliet, L., Bensing, J., Deledda, G., Mazzi, M., Rimondini, M., 

Zimmermann, C., and Fletcher, I. A standardized approach to qualitative 

content analysis of focus group discussions from different countries,” Patient 

Educ. Couns. 2011.vol. 82, no. 3, pp. 420–428. 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 190 

162. Basto, M., and Pereira, J. M. An SPSS R-menu for ordinal factor analysis. J.

Stat. Softw. 2012. vol. 46, no. 4, pp. 1–29.

163. Chen, L. Y. Determinants of Software-as-a-Service adoption and intention to

use for enterprise applications,” Int. J. Innov. Appl. Stud. 2015. vol. 10, no. 1,

p. 138.

164. Liu, Y., Li, H. and Carlsson, C. Factors driving the adoption of m-learning:

An empirical study. Comput. Educ. 2010. vol. 55, no. 3, pp. 1211–1219.

165. Sarstedt, M., Ringle, C. M., Smith, D., Reams, R., and Hair, J. F. Partial least

squares structural equation modeling (PLS-SEM): A useful tool for family

business researchers. J. Fam. Bus. Strateg. 2014. vol. 5, no. 1, pp. 105–115.

166. Cenfetelli R. T., and Bassellier, G. Interpretation of formative measurement in

information systems research MIS Q. 2009. pp. 689–707.

167. Gangemi, A., Catenacci, C., Ciaramita, M., and Lehmann, J. A theoretical

framework for ontology evaluation and validation. in SWAP. 2005. vol. 166,

p. 16.PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH




