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Abstract:

The construction industry is developing steadily from time to time through the
infusion of technologies. Though there are several kinds of technologies that
have been already adopted, Building Information Modelling (BIM) software
has a vital role in the evolution of construction technologies since it is
considered as digital working strategy and method capable to integrate various
applications. This circumstance gives rise to the explosion of BIM data through
the integration where it sparks the relevancy of big BIM data in construction.
However, the creation of BIM data in the context of big data still remains
uncertain due to the incognizant state of effort being imposed in the generation
of data. Therefore, a study to determine the relationship of the current effort in
BIM data creation towards big data progression in construction is being carried
out. Before carrying out the research main/large scale data collection, this
research has been undergone through smaller-scale data collection which is a
pilot study. The pilot study was administered via a survey questionnaire to 30
BIM modellers in the Klang Valley to scrutinize the credibility of the
instrument to be utilized in the study later. Thus, this paper reports partly the
outcome of the pilot study which sought to appraise the reliability of the
instrument and the data normality as a prerequisite step to conduct an
inferential analysis at a much later stage of the research. The questionnaire for
the pilot test was distributed to BIM modellers within Klang Valley. Through
the study conducted, it has been found that the instrument developed is reliable
and the most suitable analysis method is a non-parametric test which is
Spearman’s correlation due to non-normal distribution.
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Introduction

Currently, despite being among the least digitized industry, the construction is gradually
thriving through the adoption of technologies where backbone of digital strategy which is
Building Information Modelling software has favorable impact towards the construction
through its integration capability (Kaufmann, Ruaux, & Jacob, 2018). This amalgamation in
BIM platform leads to the formation of voluminous data which will cause the incapacity of
conventional software to store, process and analyze the data (Bilal, Oyedele, Akinade, et al.,
2016; Reyes, Suresh, & Renukappa, 2018). This situation illustrates that BIM data will require
another platform to provide data driven insights where some scholars emphasize the relevancy
of the concept of big data (Hosey, 2018). Nevertheless, the effort being exerted in the creation
of big BIM data is still indecisive due to lack of studies carried out in this aspect. Hence, it is
imperative to assess the current state of BIM data creation in the context of big data.

Before conducting the inferential analysis on the complete feedbacks that going to be obtained,
it is paramount the instrument developed will be subjected to pilot study in which reliability
and normality need to be assessed on the smaller scale data (Kowalski, 1972; Taherdoost,
2016). Therefore, this study has been conducted to appraise the reliability of the instrument
and to identify the normality of the data.

Literature Review

The construction is refining by the adoption of several digital innovations which can bring great
improvement to the industry. Wyman (2018) mentioned that the gradual enhancement is taking
place due to the paradigm shift demanded globally in construction. Therefore, this
circumstance leads to the evolution in terms of collaborative working environment,
visualization, analytics and others where BIM becomes as a focal point of the development
(Hasni, Ismail, & Hashim, 2019; Kaufmann et al., 2018; Motawa, 2017).

The concept of BIM which was introduced a decade ago acts as a game changer that influence
the whole lifecycle of building and has become as one of the most applied technologies in
construction sector (Gerrish, 2017; Moses, Heesom, & Oloke, 2020). Since BIM software are
being used intensely, it leads to the creation of largely structured BIM data such as materials
data, design data, cost data and others (Jansen, 2018). Besides, there will be an exponential
growth in the BIM data through integration with various relatable data (Arslan, Riaz, &
Munawar, 2017; Solihin & Eastman, 2015). As a consequence, the conventional method’s
storage and processing systems cannot withstand the data explosion (Ismail, Bandi, & Maaz,
2018). Hence, BIM data requires another platform to ensure appropriate data management and
utilization by restructuring the way of making use digital data in BIM environment (Correa,
2015; Farghaly, 2019).

The limitation of BIM software due to proliferation of data, leads to the realization of big data
in construction (Boton, Halin, Kubicki, & Forgues, 2015). Though the concept of big data has
come to an existence in 90s, but the effort to confabulate this notion in construction only get
into consideration recently (Bilal, Oyedele, Qadir, et al., 2016). To understand the concept,
there is a need to grasp about the term data itself. Data refers to any unprocessed text, symbols
and numbers which require storage and processing through available tools to become beneficial
to users (Cambridge, 2017). Meanwhile, big data is incapability of conventional tools to store
and process due to massive data creation in the database (Olsson & Bull-Berg, 2015). Thus, it
shows that normally data can be processed through conventional method, but once it becomes
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big data, the data will become much complex where it emphasizes the need to make use other
sophisticated tool which is big data technology.

The concept of big data can be understand further through its three main characteristics which
are volume, velocity and variety where scholars concurred that a datasets can be considered as
big data when it fulfils those attributes (Chen, Mao, & Liu, 2014; Maaz, Bandi, & Amirudin,
2018). Although big data is still at infancy stage despite its potentiality in construction, the big
data technology has already proved its worth in various sectors such as manufacturing, banking,
tourism and so on where it is capable to solve underutilization issue by deriving value from the
accumulated data (Institute, 2011; Jingjing Li, 2018; Kumar, Shankar, & Thakur, 2018; Rabhi,
Falih, Afraites, & Bouikhalene, 2019).

Besides the opportunity attainable through the big data technological adoption, there is a
concern whether the current state of BIM data is really leading towards the big data. Though
there are several studies had reviewed about the potential relationship between BIM and big
data through sub-domains of construction management such as waste, facilities, energy and
others, there are still contradiction regarding this technological convergence (Bilal, Oyedele,
Qadir, et al., 2016; Burger, 2019). This is because of several scholars emphasized that BIM
data would not be large enough to be recognized as big data (Anunson, 2018; Correa, 2015).
This situation triggers the need to clarify the uncertain state of effort in BIM data formation in
construction. Thus, a study to determine the relationship of the current effort in BIM data
creation towards big data progression in construction needs to be carried out. In order to
perform the study, a pilot test is required to examine the viability of the method that is going
to be employed in larger scale study. This small-scale preliminary study has been carried out
by appraising the normality and reliability of obtained data.

Research Methodology

Before carrying out the main data collection, it is imperative to conduct pilot study. It is being
done to ensure the reliability and validity of the research instrument (Taherdoost, 2016). The
number of pilot sample was finalized based on scholars’ view where they mentioned the need
to obtain at least 30 respondents (Johanson & Brooks, 2010; Whitehead, Julious, Cooper, &
Campbell, 2016). Therefore, feedbacks from 30 BIM modellers which comprises of
consultants, contractors and property developers were procured within Klang Valley. Then, the
reliability of data was tested by using Cronbach’s Alpha to identify the consistency in
measurement (Laerd, 2018a; Price, Jhangiani, Chiang, & Leighton, 2017). On the other hand,
normality test was done to examine whether the data are normally or non-normally distributed
which can be assessed in numerical or graphical format (Laerd, 2018b).Though there are
various test available to test the normality, Shapiro-Wilk test has been chosen for the research
because it is being perceived as the best option to test the normality (Ghasemi & Zahediasl,
2012).

Main Results

The main concern of the reliability is the value of the Alpha (o) which reflect the consistency.
Therefore, scholars have outlined the reliable and acceptable Alpha which is 0.6-0.7 while 0.8
or greater is a very good consistency (Hulin, Netemeyer, & Cudeck, 2001; Ursachi, Zait, &
Horodnic, 2015). Based on the Table 1, it has been found that the a is 0.838 for intensity of
BIM data creation and 0.825 for big data in BIM platform where a for both items depict very
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good internal consistency in the gathered data. Hence, the research instrument can be
considered as a reliable one.

Table 1: Reliability Test

Item ALPHA If Item Deleted Content
Intensity of BIM Data Creation .838
Big Data in BIM Platform .825

Meanwhile, the test of normality was conducted to verify the normality of distribution which
is the basis to determine whether parametric or non-parametric test to be applied (Frost, 2017).
Amid several normality tests available, Shapiro-Wilk test has been used to identify whether the
data are normally or non-normally distributed (Ghasemi & Zahediasl, 2012). The sig. level
should be more than 0.05 to indicate the normal distribution (Laerd, 2018b). The highest sig.
level among the items is design data, which is about 0.044, but this value itself reflects
insignificant level. Meanwhile, other items’ sig. level is in between 0.000 until 0.030 which
obviously depicts much lower significant level. Since the sig. level for all of them are less than
0.05 as shown in the Table 2, it seems the gathered data are non-normally distributed.
Therefore, the most appropriate correlation analysis method will be non-parametric test which
is Spearman Rho. The analysis is applicable since it fulfilled two assumptions of the test which
are both variables are ordinal data and the research cannot make use of Pearson Correlation
due to the violation of the test assumptions (Frost, 2017). The Spearman inferential analysis
will determine and measure whether there is a direction and strength of correlation between
two variables of the research which are the effort of BIM data creation and big data progression.
Hence, the contradiction among the scholars in relation to the emergence of big data in
construction BIM platform can be demonstrated and validated.

Table 2: Normality Test (Shapiro-Wilk Test)

BIM Data Statistic df Sig.
Design 0.655 30 0.044
Material 0.710 30 0.015
Big Data Cost 0.716 30 0.028
Schedule 0.623 30 0.017

Operation & Maintenance  0.708 30 0.002

Conclusion

There were several constraints faced throughout the pilot study such as unavailability of the
respondents, slow progress in acquiring the feedbacks, Movement Control Order restriction
and others. Despite that, the study still managed to be completed within several months. The
study reflects that the instrument is reliable enough for large scale data collection and the
distribution of data are non-normally distributed. Hence, non-parametric which is Spearman’s
Rho will be utilized for the analysis once large scale data collection has been completed. This
study is significant since it has determined the most appropriate inferential analysis for the
research.
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