Britinh Jourwal of Lpplicd
Ncienee & Technloy

et British Journal of Applied Science & Technology ; % v

™
9(3): 268-276, 2015, Article no.BJAST.2015.266 %//
ISSN: 2231-0843 Z \

SCIENCEDOMAIN

e SCIENCEDOMAIN international

E www.Ssciencedomain.org

Building Security Cost Determinants within the
Built-environment

Anifowose Opeyemi Maroof' and llias Said?

"Department of Quantity Surveying, SET, Federal University of Technology, Minna, Nigeria.
2Departmem‘ of Construction Management, HBP, Universiti Sains Malaysia, Pinang, Malaysia.

Authors’ contributions

This work was carried out in collaboration between both authors. Author AOM designed the study,
performed the statistical analysis, wrote the protocol, and wrote the first draft of the manuscript and
managed literature searches. Author IS reviewed and facilitated the final shape of paper.

Both authors read and approved the final manuscript.

Article Information

DOI: 10.9734/BJAST/2015/17909
Editor(s):

(1) Rares Halbac-Cotoara-Zamfir, Hydrotechnical Engineering Department, “Politehnica” University of Timisoara, Romania.
Reviewers:

(1) Anonymous, Turkey.

(2) Shin-Ku Lee, Research Center for Energy Technology and Strategy, National Cheng Kung University, Taiwan.
(3) Massimo Palme, School of Architecture, Catholic University of the North, Chile.

Complete Peer review History: http://www.sciencedomain.org/review-history.php?iid=1138&id=5&aid=9308

Received 30" March 2015

Original Research Article Accepted 1;: May 2015
Published 19™ May 2015

ABSTRACT

Aims: Building cost more currently, and a significant amount of such cost may be caused by
increased expenditure on building security. However, various factors constituting the cost of
building security are yet to be established. This lack of knowledge has led to an investigation to
discover the determinants of building security cost within the built-environment.

Study Design: The study used quantitative phase of sequential exploratory research and
employed phenomenological research design for it data collection and analysis.

Place and Duration of Study: This study is part of an ongoing PhD research project in School of
Housing Building and Planning, Universiti Sains Malaysia, between 2013 and 2015. Field work was
conducted in Nigeria between October 2013 and March 2014.

Methodology: The study employed quantitative research technique and relies on questionnaires to
source 297 samples at 88% response rate, primarily from respondents. The validation was carried
through panel of experts, while analysis of data was conducted with the aid software package for
social science (SPSS 20).

Results: The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy of all items met the
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normality.

characteristics.

minimum requirement of 0.5, and the diagonal measure of sampling adequacy (DMSA) for all items
under each factor were greater than 0.5. The Cronbach’s alpha value ranges from 0.6 to 0.8 and
above, while skewness and kurtosis were within the stipulated given ranges of 2.0 and £10.0
respectively. The results indicate that the instrument is reliable and the data depicts reasonable

Conclusion: Therefore, this study has gone to some extents in enhancing the understanding of
determinants factors of building security cost. It reveals that building security cost is influenced by
security measures and building characteristics. It provides an evidence that evaluation and control
of building security cost relies on giving due consideration to security measures and building

Keywords: Building security cost; determinants factors; factors analysis; reliability; normality.

1. INTRODUCTION

Crime is an economically important activity which
is almost completely neglected by economists
[1]. This neglect however makes the economics
of crime a relatively new field for economic
investigation into the outstanding increase in
criminal activities [1-3]. Building cost more
currently, and a significant amount of such cost
may be caused by increased expenditure on
building security. Recently conducted study from
an ongoing research project explores the factors
influencing building security cost within the built-
environment in Nigeria as a result of frequent
escalation in the cost of maintaining security in
houses using qualitative research technique.
Consequently, this has demanded for further
investigation on cost factors of building security
using quantitative research technique. Ref [4],
affirmed that security devices fitted to properties
lower the risk and generally prevents domestic
burglary. Ref [5], stated that security related
costs arise from security design principles
applied to both newly constructed and modified
buildings. Incarcerated offenders responded to
critics among the criminologist on cost of
situational crime prevention. Evidence has
shown that criminals reported higher fear of
getting caught rather than the details of the
punishment they would potentially receive if
caught [6]. Therefore, increasing the risks of
being caught is the key category of the
situational crime prevention theory. However,
various factors constituting the cost of building
security are yet to be established. This lack of
knowledge has led to an investigation to discover
the determinants of building security cost within
the built-environment. The realization of this
objective will help in the control of expenditure
and forecast of probable future cost of building
security.

1.1 Previous Related Studies from an
Ongoing Research Project

The objective of this study stirred from an
ongoing research project. One of the previous
conducted studies is an exploration into cost-
influencing factors of building security. The study
explores the cost-influencing factors of building
security using qualitative research technique.
Phenomenological research design was used for
both data collection and the analysis. Two main
categories having direct relation to building
security cost were identified to sort the
responses to the questions. Thus, eleven factors
emerged from the categories. The results of the
severity index analysis conducted on the factors
revealed no significance gap exist between the
factors. Intruder detection was ranked the
highest on the table of ranking with S.I value of
94%, while Aesthetics was the least with S.I
value of 72%. However, high relative importance
index depicted by all factors when compared with
the previous researchers’ were significantly
influence building security cost [7].

On the other hand, a pilot study was conducted
on a sample data to examine the validity,
reliability and normality of the instrument used in
the study. The study used 39 questionnaires at
78% return rate. The reliability and normality of
the instrument was tested using Cronbach’s
alpha and skewness and kurtosis scores,
respectively. The results of reliability show that
building characteristics, building security cost
and two other dimension of security measure
were within the range of 0.7 to 0.8 Cronbach’s
alpha value, and the remaining two dimensions
of security measure were at 0.6 Cronbach’s
alpha value. The normality test results revealed
the skewness values ranged from -2.039 to
0.736, and the kurtosis scores ranged from -
2.084 to 9.145, which were considered normal
based on the assumption made by [8] given the
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ranges of +2.0 for skewness and %10.0 for
kurtosis. Therefore, these results and the
established benchmark show that the entire
construct is reliable. Similarly, they are
considered normal based on the assumptions
made by [9].

2. METHODOLOGY

This study employed quantitative research
technique and relies on questionnaires to source
relevant information primarily from respondents.
According to [10], a survey questionnaire is
perhaps the best technique in collecting original
data that is too large to observe directly.
Likewise, [11], stated that questionnaire is an
efficient data collection instrument when the
researcher knows what exactly he needs and
how to measure it. In addition, questionnaire is
described as an excellent technique for collecting
clear, accessible, informative, and brief data, to
answer research questions and to support or
reject hypotheses [10,12]. Therefore, a total of
333 questionnaires were distributed for the
purpose of this study. The sample was stratified
into five stratums to cover built environment
professionals, namely: Architects, Builders,
Quantity Surveyors, Urban and Regional
Planners, and Estate Surveyors and Valuers.
However, out of 333 questionnaires distributed in
this research, 300 were returned, and only 293
were usable, resulting to 88% response rate.
This response could be regarded as better and
acceptable one when compared with the
previous research studies conducted in Nigeria,
by [13,14], with 88% and 80% response rate
respectively. Based on these, the 88% response
rate achieved in this study is very good and
acceptable. In order to validate the instrument
used for this study, some PhD holders who were
also lecturers and experts in various professions
from construction sector and those that are
familiar with the construction industry activities
were contacted to check the clarity of the
instrument used for this study. Their comments
and suggestions were integrated in the
improvement of the contents and the wordings of
the questions. Below is sample of the
suggestions as amended:

i) The wordings of the Likert scale were;
strongly disagree, disagree, neutral, agree,
and strongly agree. But it was suggested
that ‘neutral’ should be replaced, which
was replaced with ‘neither disagree nor
agree’.

The reliability and normality of the instrument
were tested using Cronbach’s alpha, Skewness
and kurtosis respectively.

3. RESULTS AND DISCUSSION

3.1 Validating the Research Instruments:
Factor Analysis

It has become imperative in this study to use
factor analysis for exploring theoretical structure.
Thus, the theoretical questions about the
underlying structure of factors influencing
building security cost within the built environment
were explored and empirically tested using factor
analysis. Factor analysis is employed in this
study to eliminate or identify items for
improvement. The sample size for this study is
293, good for factor analysis. The strength of
relationship among the items was recommended
by [15], as correlation matrix of greater than 0.3
coefficients. That is if few correlations were found
above this level, factor analysis may not be
appropriate. Furthermore, the factorability of the
data can also be check using Bertlett's test of
sphericity with the maximum value being 0.05 or
less for factor analysis to be considered
appropriate, while the index range from 0 to 1,
with the minimum value of 0.6, were considered
as a good factor analysis for the Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy
[15]. However, [16] revealed that 0.5 can be the
minimum acceptable value. Therefore, a lowest
communality value less than 0.3 and lowest
pattern loadings value less than 0.5 were used to
eliminate items from the research instrument
[17]. In addition, eigenvalues were used to
indicate the amount of variance each factor
accounted for. Therefore, factor analysis was
conducted on the following factors: (a) Security
measure comprising of (i) Access prevention, (ii)
Intruder detection, (iii) Perimeter fence protection
and security house, (iv) Security lighting, while
(b) Building Characteristics includes (i) Location
of building, (i) Height of building, (iii) Use of
building, (iv) Size of building, (v) External wall
openings, (vi) Plan shape and (vii) Aesthetics,
and Building  security cost (Devices).
Nonetheless, [18] stated that there is no
significant way of calculating the meaning of the
factors: they are what one sees in them and the
interpretation of factor loadings is largely
subjective.

The factor analysis for all factors as presented in
Table 1, shows that the diagonal measure of
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sampling adequacy (DMSA) for all items under
each factor were greater than 0.5. The Kaiser-
Meyer-Olkin  (KMO) measure of sampling
adequacy of all items met the minimum
requirement of 0.5. Security lighting had the
lowest KMO value of 0.592. KMO for Access
prevention, Use of building and Aesthetics were
at the average coefficient value ranges between
0.644 and 0.692, while Intruder detection,
Perimeter fence protection and security house,
Location of building, Height of building, Size of
building, External wall openings, Plan shape and
Building security cost (Devices) had the highest
coefficient value ranges between 0.725 and
0.785. Also, the Bartlett’s tests of sphericity for all
factors were significant at 0.000 values.
Furthermore, selections and dropping of items
were based on criteria of eigenvalues greater
than 1.0, and communalities and pattern matrix
loadings. In accordance with the previous
researchers such as [19-21], a coefficient of 0.60
is considered as having an average reliability.
Furthermore, a studied on exploratory studies
conducted by [22] revealed that a value of
Cronbach’s alpha exceeding 0.5 are considered
as satisfactory. However, [23] adopted a
Cronbach’s alpha of 0.5 as the criterion of
acceptability for the index of learning styles.
Likewise, [24] also used a Cronbach’s alpha of
0.5 as the criterion of acceptability for assessing
factors influencing rework cost. Therefore, this
study also adopted Cronbach’s alpha of 0.5 as
criterion of acceptability for factors influencing
building security cost, since it is a factor
assessment. Moreover, [25] states that if a test
consists of a strong internal consistency

measurement experts agreed that it should
reveal only moderate correlation among items.
Also, if correlation items are too low, it is
probably measuring different traits and hence,
they should be excluded in a test that is meant to
measure only one trait. Likewise, if item
correlations are too high, it is possible that some
of the items are redundant and therefore should
be removed from the test.

3.2 Reliability and Normality Test

This study presents the analysis conducted to
attain the research question that asked: what are
the determining factors of Building security cost
within the built environment in Nigeria? lts
objective was to establish the determinants of
cost-influencing factors of building security cost
within the built environment in Nigeria. This
objective was achieved through the use of
reliability and normality test. This method was
employed because [8,26] used the technique to
assessed the determinants of customer
behavioural responses and the determinants of
ICT acceptance among the construction realm
respectively. Furthermore, the skewness values
ranges between +2.0 and kurtosis values ranges
between +10.0 were considered reasonably
normal [8]. Hence, this study accepted the
assumptions with a confirmation test using
normal P-P plot, while a Cronbach’s alpha of 0.5
was set as benchmark for this analysis, since
[23] affirmed that a Cronbach’s alpha of 0.5 or
greater is acceptable. Therefore, the results of
the analysis for this objective are as follows:

Table 1. Results of the factor analysis

Factors DMSA KMO  Bartlett's Eigenvalue No of Item
(> 0.5) Test of >1.0 item dropped
Sphericity explaining)
Access protection 0.627-0.727 0.656 0.000 1@ 54.96% 6 2
Intruder detection 0.689-0.841 0.770  0.000 1@ 63.69% 5 Nil
Perimeter fence 0.648-0.808 0.767 0.000 2@ 84.13% 6 1
protection and security
house
Security lighting 0.535-0.669 0.592 0.000 2@70.73% 5 Nil
Location of building 0.686-0.899 0.761  0.000 2 @67.39% 8 2
Height of building 0.667-0.808 0.727  0.000 1@ 57.26% 7 2
Size of building 0.705-0.827 0.755 0.000 1@61.01% 6 2
Use of building 0.536-0.815 0.644 0.000 1@ 50.37% 6 Nil
External wall openings  0.698-0.847 0.764 0.000 2 @ 63.49% 8 Nil
Plan shape 0.675-0.784 0.725 0.000 1@ 46.23% 6 1
Aesthetics 0.545-0.764 0.692 0.000 2 @ 56.96% 7 Nil
Building security cost 0.546-0.885 0.785 0.000 3 @ 64.98% 17 Nil
(Devices)
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Table 2 presents the reliability test with
(cronbach’s alpha), and normality test with
(skewness and kurtosis) for Building Security
Cost determinant; Security Measures. The
dimensions studied under security measure were
access prevention with 4 items, intruder
detection with 5 items, perimeter fence protection
and security-house with 5, and security lighting
with 5. In addition, access prevention had a
Cronbach’s alpha value of 0.720 which was good
with skewness value of -0.300 and kurtosis value
of -0.706 which was also normal. The
Cronbach’s alpha for intruder detection was good
with a value of 0.855, similarly the skewness
value -0.898 and kurtosis value 2.164 was also
normal. Also perimeter fence protection and
security-house had a Cronbach’s alpha value of
0.826 which was good with skewness value of -
0.543 and kurtosis value of -0.385 which was
also normal. Lastly, security lighting had a
Cronbach’s alpha value of 0.624 which was good
with skewness value of -0.030 and kurtosis value
of -1.087 which was also normal. Furthermore, in
Fig. 1 the P-P plot values were also very close to
the reference line which showed a very little
deviation. This is an indication that the data was
normally distributed and reliable.

Table 3 presents the reliability test with
(cronbach’s alpha), and normality test with
(skewness and kurtosis) for Building Security
Cost determinant; Building Characteristics. The
dimensions studied under building characteristics

were location with 6 items, height with 5 items,
size with 4 items, use with 6 items, external wall
openings with 8 items, plan shape with 5 items
and aesthetics with 7 items. In addition, location
of building had a Cronbach’s alpha value of
0.758 which was good with skewness value of
0.005 and kurtosis value of -0.888 which was
also normal. The Cronbach’s alpha for height
was good with a value of 0.782, likewise the
skewness value -0.270 and kurtosis value 0.299
was also normal. Also size of building had a
Cronbach’s alpha value of 0.762 which was good
with skewness value of 0.076 and kurtosis value
of -0.225 which was also normal. Use of building
had a good cronbach’s alpha value of 0.792,
likewise the skewness value 0.128 and kurtosis
value -0.311 signified normal. Also external wall
opening was high with a Cronbach’s alpha value
of 0.829 which was good with skewness value of
-0.053 and kurtosis value of -0.951 which was
also normal. Plan shape had a Cronbach’s alpha
value of 0.691 which was good with skewness
value of 0.079 and kurtosis value of -0.881 which
was also normal. Lastly, aesthetics had a
Cronbach’s alpha value of 0.749 which was good
with skewness value of -0.366 and kurtosis value
of 0.368 which was also normal. Furthermore,
the P-P plot values were also very close to the
reference line which showed a very little
deviation as given in Fig. 2. This is an indication
that the data was normally distributed and
reliable.

Table 2. Building security cost determinants assessment result: Security measures

S/N Dimensions Number of Reliability test Normality test
items Cronbach's Alpha Skewness Kurtosis
1 Access prevention 4 0.720 -0.300 -0.706
Intruder detection 5 0.855 -0.898 2.164
3 Perimeter fence, protection 5 0.826 -0.543 -0.385
and security house
4 Security lighting 5 0.624 -0.030 -1.087

Table 3. Building security cost determinants assessment result: Building characteristics

S/N Dimensions Number of items

Reliability test Normality test

Cronbach's Alpha Skewness  Kurtosis
1 Location of building 6 0.758 0.005 -0.888
2 Height of building 5 0.782 -0.270 0.299
3 Size of building 4 0.762 0.076 -0.225
4 Use of building 6 0.792 0.128 -0.311
5 External wall openings 8 0.829 -0.053 -0.951
6 Plan shape 5 0.691 0.079 -0.881
7 Aesthetics 7 0.749 -0.366 0.368
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Table 4 presents the summary of reliability test
and normality test, which measures the
determinants of building security cost. The
results revealed that security measures: (access
prevention, intruder detection, perimeter fence
protection security-house and security lighting)
and building characteristics: (location, height,
size, use, external wall openings, plan shape and
aesthetics), were acceptable as building security
cost determinants. Likewise, the normality test
revealed that the items of security measures and

building characteristics were in normal condition
to determine the building security cost. In
addition, the normality of the determinants
factors were further proven by normal P-P plot
with all the points closer to the reference line
signifies that the results were normal. However,
this supported the skewness and kurtosis results.
Therefore, these findings stirred this study to
evaluate the magnitude of effect of the
established building security cost determinants
factors as the following analysis pursued.

MNormal P-FP Plot of SecuritviMeasure

Expectad Cum Prob

T
(=t

T
oS

Observed Cum Prob

Fig. 1. Normal P-P plot for security measures

MNormal P-P Plot of BuildingC haracteristics

[=]

Expected Cum Prob

o's o=
Observed Cum Prob

™ T
[=]=) o= 0.4

Fig. 2. Normal P-P plot for building characteristics

Table 4. Summary of building security cost determinants

Test Method Security measure Building characteristics
AP ID PFPSh SL LOB HOB SOB UOB EWO PS Aes
Reliability ~Cronbach's A A A A A A A A A A A
Normality = Skewness N N N N N N N N N N N
Kurtosis N N N N N N N N N N N
P-P Plot Close to the reference Close to the reference line
line

Key: A = Acceptable, N =Normal; AP = Access prevention, ID = Intruder detection, PFPSh = perimeter fence protection
security-house and security lighting, LOB = location, HOB = height, SOB = size, UOB = use, EWO = external wall
openings, PS = plan shape, Aes = aesthetics
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3.3 Discussion

This study is set out with the aim of assessing
the factors that determines cost of building
security within the built-environment in Nigeria. In
order to answer the research question that
asked: what are the determining factors of
building security cost in Nigeria? The previous
study on exploration into cost-influencing factors
of building security produced two main factors,
as presented in the Proceeding of management
in construction researchers’ associations (MiCRA
2014, International Islamic University Malaysia).
The two major factors identified are: security
measures and building characteristic, these are
considered as the main construct. The items
considered under security measures are: access
prevention, intruder detection, perimeter fence
protection and security-house, and security
lighting. The items considered under building
characteristics are: location of building, height of
building, size of building, use of building, external
wall openings, plan shape, and aesthetics.
Hence, the study supported the established
factors with reviewed related literatures on crime
prevention, factors influencing building cost as
well as building security.

To answer the current research question
reliability and normality test were employed. The
reliability result is all about the internal
consistency measured by Cronbach’s alpha
coefficient [19,27]. It depicts the degree at which
the items are measuring the underlying
construct. Consequently, the items for security
measures show a very good internal consistency
with Cronbach’s alpha more than 0.7, except for
one ‘security lighting’ at 0.6 which is also good.
However, the results indicate that all items are
measuring the same construct “security
measures”. Similarly, normality test for the items
is in agreement with the assumptions made by
[8], that skewness of between +2.0 and kurtosis
of between +10.0 can be described as
reasonably normal, as depicted by the P-P plot.
Therefore, based on normality test items of
security measures indicates normal. As a result,
all items of security measures can be consider as
good factors to measure building security cost.
This objective produced a result that is in line
with the finding of [28] which states that every
individuals are taking precautionary measures to
prevent or deny the criminals from getting access
into their buildings. Therefore, security concern
of the private individuals is expressed through
the provision of adequate measures to protect
against the criminals’ attacks in their building.

The items under building characteristics,
presented a very good internal consistency with
Cronbach’s alpha more than 0.7, meaning that
they are all measuring the same construct
“building characteristics”. Likewise, normality test
for building characteristics indicates normal.
Thus, the results are in line with the assumption
made by [8] that skewness of between £2.0 and
kurtosis of between +10.0 can be described as
reasonably normal. In addition, the normal P-P
plot shows a reasonable straight line to further
proved normality of the results. This is an
indication that all factors included as building
characteristics need to be taking into
consideration when planning or estimating the
cost of building security. These results are in
agreement with [5] that security related costs
arise from security design principles applied to
newly constructed buildings and modification of
government structures. Similarly, [29] states that
it is important to evaluate the security
requirement of each type of building and at
different level of the project, as this will ensure
balance between security requirement and other
aspects of the building such as architectural
expression of the buildings which is in
accordance with the result of this objective.

However, positive relation between levels of
crime and precautionary measures is found in
some of the previous studies conducted by [30-
32]. Also, a related literature, has shown that
policies aimed at directly changing victim
behaviour rather than building in security
measures have been inactive [33]. On the other
hand, the cost implication of such intervention
and adequate knowledge of the factors involves
were not detailed. Therefore, the findings for this
objective were definitely successful, as they were
able to answer the research question by
identifying the factors that determines building
security cost within the built-environment in
Nigeria. To includes: security measures such as
access prevention, intruder detection, perimeter
fence protection and security-house, and security
lighting; building characteristics are location of
building, height of building, size of building, use
of building, external wall openings, plan shape,
and aesthetics. Although, these might not be the
only factors influencing building security cost, but
in wide view they could be the most important
ones. However, if co-variables other than those
emerged from this study are considered in a
different approach, a more suitable result or
otherwise may emerge.
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4. CONCLUSION

This study has gone to some extents in
enhancing the understanding of determinants
factors of building security cost. It reveals that
building security cost is influenced by security
measures and building characteristics. It
provides an evidence that evaluation and control
of building security cost relies on giving due
consideration to security measures and building
characteristics.

Hence, building characteristics as a determinants
factor of building security cost might have varying
influence on building security cost with respect to
the following variables but not limited to: location
of building, height of building, size of building,
use of building, external wall openings, plan
shape, and aesthetics.

Also, it would creates awareness to criminologist
and policy maker of a need to give due
consideration to building characteristics when
carrying out evaluation on crime preventive
measures in buildings. Finally, the findings of this
study when developed into a model would assist
in procurement and supply of security equipment,
and forecasting of probable future cost of
building security.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Omotor DG. Demographic and socio-
economic determinants of crimes in
Nigeria (A Panel Data Analysis). Journal of
Applied Business and Economics. 2010;

11(1):181.

2. Hills A. The dialectic of police reform in
Nigeria. Journal of Modern African Studies.
2008;46(2):215.

3. Omotor DG. Socio-economic determinants
of crime in Nigeria. Pakistan Journal of
Social Sciences. 2009;6(2):54-59.

4. Tseloni A, et al. The effectiveness of
burglary security devices. Security Journal;
2014.

5. Smith JL, Bryant LM. Cost impact of the
ISC security design criteria. WBDG (Whole
Building Design Guide) 2010 23/07/2010
[cited 2013 02/06/2013].

6. Clarke RV. Situational crime prevention
building a safer society: Strategic

275

10.

1.

12.

13.

14.

15.

16.

17.

18.

approaches to crime prevention. Crime
and Justice. 1995;19:91-150.

Anifowose OM, Said I. An Exploration into

cost influencing factors on building
security. in 13" Management in
Construction Research Association

(MiCRA 2014) Conference and Annual
General Meeting,. 2014. Kulliyyah of
Architecture and Environmental Design,
International Islamic University Malaysia
(lIUM), 6th November; 2014.

Maiyaki AA, Mokhtar SSM. Determinants
of customer behavioural responses: A pilot
study. International Business Research.
2011;4(1).

Anifowose OM, Said |. Cost-influencing
factors on building security: Pilot study. In
international conference on science,
engineering, and Built Environment
(ICSEBS 2014). Sanur Paradise Hotel,
Bali, Indonesia: Scientific.Net, Journal of
Material Science and Engineering; 2014.
Babbie ER. The practice of social
research. Belmont, Canada: Wadsworth;
1992.

Sekaran U. Research methods for
business, A skill building approach. 4 ed.
India: Wiley and Sons; 2006.

Asfaw M. Information and communication
technologies  within  Ethiopia:  Socio-
personal factors affecting adaptation and
use. Phd, Walden university, US; 2006.
Idoro GIl. Evaluating the content of bar
chart and its impact on project
performance in the Nigerian construction
industry. International Journal of Project
Planning and Finance. 2010;1(1):84-101.
Musa NA, Oyebisi TO, Babalola MO. A
study of the impact of information and
communications technology (ICT) on the
quality of quantity surveying services in

Nigeria. The Electronic Journal on
Information  Systems in  Developing
Countries. 2010;42(7):1-9.

Tabachnick BG, Fidell LS. Using
multivariate  statistics. 5 ed. Boston:

Pearson Education; 2007.

Hair JF, et al. Multivariate data analysis.
Pearson Prentice Hall Upper Saddle River,
NJ. 2006;6.

Pallant J. SPSS survival manual: A step by
step guide to data analysis using SPSS.
McGraw-Hill International; 2010.

Cooper PS, Schindler DR. Business
Research Methods. 7 ed. New York, NY
McGraw-Hill; 2001.



19.

20.

21.

22.

23.

24.

25.

26.

Maroof and Said; BJAST, 9(3): 268-276, 2015, Article no.BJAST.2015.266

Sekaran U, Bougie R. Research methods
for business: A skill-building approach. 5
ed. United kingdom: John Wiley & Son Ltd.
2009;468.

Maiyaki AA, Mokhtar SSM. Determinants
of customer behavioural responses in the
Nigerian retail banks: Structural equation
modeling approach. African Journal of
Business Management. 2012;6(4):1652-
1659.

Hair JF, Tatham R, Anderson RE.
Multivariate data analysis. Academic
Internet Publ; 2006.

Nunnally JC. Psychometric Theory. 2 ed.
New york NY: McGraw-Hill; 1978.

Felder RM, Spurlin J. Application,
reliability, and validity of the index of
learning styles. International Journal of
Engineering Education. 2005;21(1):103-

112.
Oyewobi OL, Ogunsemi DR. Factors
influencing  reworks  occurrence in

construction: A study of Selected Building
Projects in Nigeria. Journal of Building
Performance. 2010;1(1):1-20.

Sushil S, Verma N. Questionnaire
validation made easy. Eur J Sci Res. 2010;
46(2):172-178.

Nuruddeen U, Said |I. An assessment of
the determinants of ict acceptance among
the construction realm in  Nigeria.
International  Journal of  Academic
Research. 2012;4(2):93.

27.

28.

290.

30.

31.

32.

33.

DeVellis RF. Scale development: Theory
and applications. 3 ed. Sage Publications.
2011;26.

Vollaard B, van Ours JC. Does regulation
of built-in security reduce crime? Evidence
from a Natural Experiment. Economic
Journal. 2011;121(552):485-504.

Oberle R, Pohiman T, Roper K. Balancing
user priorities for sustainability versus
security. Journal of Architectural
Engineering. 2007;13(4):180-186.

Coupe T, Blake L. Daylight and darkness
targeting strategies and the risks of being
seen at residential burglaries ™.
Criminology. 2006;44(2):431-464.

Reynald DM. Translating CPTED into
crime preventive action: A critical
examination of CPTED as a tool for active
guardianship. European Journal on
Criminal Policy & Research. 2011;17(1):
69-81.

Wilcox P, Madensen TD, Tillyer MS.
Guardianship in context: Implications for
burglary victimization risk and prevention*.
Criminology. 2007;45(4):771-803.

Barthe E. Crime prevention publicity
campaigns. Problem-oriented guides for
police response guides series No. 5, US
Department of Justice, Washington, D.C;
2006.

© 2015 Maroof and Said; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=1138&id=5&aid=9308

276



