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INTRODUCTION

Abstract. Enormous investments had been made in Malaysian education sector of the
economy especially in the higher education towards fulfilling a target of creating an
attractive environment, conducive to learning and academic excellence. Building
facilities account for a significant portion of investments in the sector. Since no
building has immunity against fire, it has become imperative to research ways of
ensuring the safety of built facilities and users from fire disaster. This research
proposed a framework for effective fire safety management for buildings in Malaysian
Higher Education Institutions. The report aims to display the results of the pilot study
conducted among staff and students from selected universities in Johor Malaysia
before carrying out the core survey to collect information from respondents. The pilot
study sought to minimise errors in the questionnaire, makes the survey runs smoothly,
facilitate the response rate, and provide a useful and valuable inquiry. The results
include the descriptive statistics, reliability test, content and construct validity, and the
normality test. The summary of the reliability test for each construct of the users’
questionnaire, are Management, 0.910; fire safety equipment/system, 0.907; building
components safety design, 0.917. Furthermore, users’ awareness and knowledge of
fire safety, 0.948; users’ attitude on fire safety, 0.885 and the effectiveness of fire
safety management have a value 0.913 for Cronbach’s Alpha Coefficient. The
aggregate Descriptive Statistics results for Users/Occupants Questionnaire show
mean values between the ranges of 3.34 to 3.76. The questionnaire had low
dispersion and standard deviation values of less than 1. The values of skewness and
kurtosis were all within the recommended threshold of -/+2, an indication that all the
constructs of the study were normally distributed. The results are a favourable
indicator for proceeding with the core survey using the instrument.

Keywords: buildings; Malaysia; pilot study; effective fire safety management; higher
education institutions.

Safety Management is a process of deciding the

Fire Safety Management (FSM) refers to the im-
plementation of policy, standards, tools, informa-
tion, and practices in an organisation directed
towards analysis, evaluation and control, of fire
safety [15]. It is a continuous process of main-
taining fire safety to reduce the number of fire
incidents, the risk to lives and property to a low
and acceptable level [4, 13, 23]. According to the
Society of Fire Protection Engineers [25], Fire
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type of activities needed when fire hazards are
identified, populations are exposed, and foresee-
able risks predicted. Fire Safety Management
aimed to educate building occupants to be proac-
tive, responsible and responsive towards fire

safety [1].

Fire Safety Management roles are critical in the
prevention and control of fires, the building oc-
cupants’ evacuation, as well as the maintenance
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of safety systems. According to [28], several fac-
tors influence the fire safety of an enterprise.
Prominent among the elements is a human factor
which deals with the level of personal awareness
resulting from regular training to reduce the con-
sequences of fire incidence. Also, fire safety man-
agement issues such as clear fire safety responsi-
bility, perfect firefighting facilities could limit
possible destruction to life and property. Then
other factors that could affect fire safety include
the condition of fire control facilities and some
technical obstacle to fire protection such as
evacuation difficulties, flammable material, toxic
leaks, and the problem of water supply. Research
conducted by [2], revealed a few factors that af-
fect the effective management of fire safety in
student housing. Those challenges include prob-
lems with electrical wiring and installations; in-
adequate water distribution system; inadequa-
cies in the fire department; passive attitude of
owners/management towards housekeeping and
maintenance; passive attitude towards personal
fire protection; high cost of installing fire protec-
tion system; little or no consideration for fire-
resistive building design and construction;
poorly enforced and ineffective fire-related poli-
cies and regulations.

Furthermore, authors [21] itemised 16 ways of
improving fire protection level of a building
which includes compartmentation, fire resistance
of structural elements, control of fire loads, main-
tenance of fire safety system, etc. Their listed
items encompass those proposed by [18] and
[14] which include prevention, detection, and
suppression for ensuring a high level of fire
safety in student housing facilities.

Additionally, as part of management procedures,
the involvement of an independent auditor is
necessary to regularly carry out fire protection
audit at least two times a year [6]. Fire Safety
Management Audit according to the British
Safety Council [5] is a process which entails ex-
amining in detail the Fire Safety Management
System (FSMS) and associated arrangements of
an organisation. It focuses on the critical aspects
of managing fire safety in the organisation and
provide an organised path for constant change
towards best practices. Figure 1 depicts the Audit
Model for Fire Safety Management.

The audit model reflects the well-known man-
agement cycle called PLAN-DO-CHECK-ACT. The
model evaluates both the preventive and protec-
tive Fire Safety Management System and ar-
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rangements against the current best practice
techniques independently [5].

Fire, safety policy
organisation and
structure

Fire Safety
strategic
planning

Five Best
Practice
Indicators

Performance
evaluation

Implementation
and operation

Figure 1 - Fire Safety Management Audit Model [5]

Building facilities in the Higher Education Institu-
tions are of many categories and used for differ-
ent purposes such as academics, administration,
health services, residential and recreational ac-
tivities. Student housing is among the Higher
Education Institutions structures considered a
high-risk facility where fires may likely get out of
control without adequate and appropriate con-
trol and suppression systems [24]. Student hous-
ing facilities are dormitories which contain more
than two sleeping or dwelling units, where the
occupants are primarily permanent [17].

The need for considering a few sustainability is-
sues and driver that could impact a new devel-
opment as suggested by [12] include:

1. To increase the use of recycled materials for
construction

2. To reduce waste on construction sites by en-
couraging the development of innovative con-
struction methods such as modular construction

3. To increase the thickness of insulation towards
meeting energy requirements

4. To improve the buildings airtightness

5. Identify buildings historically based on a tradi-
tional structure that need to be revisited for new
materials

6. Understand the performance of new laminated
glazing products.
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Although it is encouraging to embrace sustain-
ability ideal while designing and constructing
buildings, extra caution must be exercised to
avoid compromising fire protection of buildings.

In the opinion of [16], an adequately managed
building reduced the chances of fire outbreak
and increased the possibility of successful occu-
pants’ evacuation in the event of an emergency.
This research aims to develop an effective fire
safety management framework for building fa-
cilities in Malaysian Higher Education Institu-
tions. Sequel to the pilot study we proposed a
conceptual framework for fire safety manage-
ment for buildings in Malaysian universities
based on design and management aspect of
Higher Education Institutions buildings [9].

Management and Users” Attitude
Maintenance to Fire Safety

+ Fire safety plan + Individual Users
+ Fire safety responsibility to Awareness &

inspection safety Knowledge of
» Competence * Willingness to Fire Safety
» Incentives report etc
« Fire detection & J/ + FS Learning

While the design involves the building character-
istic and fire safety systems, the management as-
pect comprises operation/ maintenance and
management approaches. The conceptual
framework combines the fire prevention, fire
control and post-fire egress’ objectives of Fire
Safety Management. Also, the level of users’
awareness was conceptualised to influence their
attitude towards fire safety. The integration of
both the users of the building and management
in the proposed framework is expected to ensure
fire prevention through that the collective efforts
of all and sundry. Figure 2 shows the proposed
conceptual for Effective Fire Safety Management
in Higher Education Institutions in Malaysia.

notification, etc
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Figure 2 - The Effective Fire Safety Management Conceptual Framework [9]

METHODOLOGY

Pilot testing of questionnaire survey is a vital as-
pect in research design because; it helps to get
the wordings of the questionnaire correctly and
to increase the reliability, validity, and practica-
bility of the survey [7]. It involves primarily the
administration of the questionnaire to several
respondents who are a representative of the tar-
get research sample and the subsequent use of
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statistical analysis and feedback to reduce the
number of items in the questionnaire into a man-
ageable number. Authors [7] highlighted that the
pilot data obtained from the pilot test is analysed
to determine the following: Reliability; Collinear-
ity; Multiple regression; Factor analysis.

Before conducting the main survey to collect in-
formation from respondents to achieve the
stated objectives, a pilot study was conducted.
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The pilot study aimed to ensure the reliability
and validity of the developed research instru-
ment to minimise errors in the questionnaire,
makes the survey runs smoothly, facilitate re-
sponse rate, and provide a useful and valuable
questionnaire [10, 19, 20] pointed that pilot-
testing of questionnaire ensures the inclusion of
all relevant issues; the correctness of its order;
identification of ambiguous or misleading state-
ments, and make sure there is no omission of any
critical matter from the questionnaire.

The instrument was pilot tested on sub-sample
of the study sample. The collected data from the
pilot study was analysed using the descriptive of
the variables. The reliability was assessed using
Cronbach’s Alpha coefficient based on the rec-
ommendation of [22]. The skewness and kurtosis
were used to evaluate the normality of the data
based on the submission of [11] that the values of
skewness and kurtosis should be within the
range of -/+2 for the response to be considered
normally distributed. Similarly, the missing val-
ues and outliers were observed and treated ac-
cordingly. The structure of the data was also as-
sessed using factor analysis. The possibility of
multicollinearity was examined using the Vari-
ance Inflation Factor (VIF) and Tolerance level
which is required to be less than 10 and 1 respec-
tively [22].

This report is based on questionnaires for
User/Occupants of the Higher Education Institu-
tions buildings administered to the respondents
of selected universities within Johor, Malaysia.

Pilot Instrument Administrations

Table 1 shows the distribution of questionnaires,
the numbers returned and considered valid for
analysis.

Table 1 - Pilot Instrument administration

Number of: Users / Occupants
Frequency| %

Questionnaires 100 100

Administered

Returned 81 81

Valid and Usable 77 77

Table 1 shows the number of questionnaires dis-
tributed to the respondents. We dispensed a total
of 100 questionnaires to users/occupants of
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Higher Education Institutions in Malaysian
Higher Education Institutions of which 81 %
were returned. However, of the returned ques-
tionnaire 4 were discarded due to issues of out-
liers and missing entries leaving 77 % valid re-
sponse for the analysis, which shows good re-
sponse rate.

Data Descriptive, Normality, Reliability and
Factorability

These subsections provide the result of the pilot
study descriptive, normality, reliability and fac-
torability according to the constructs in the Us-
ers/Occupants’ questionnaire. These constructs
are Management, fire safety equipment/system,
building components safety design, users’
awareness and knowledge of fire safety, users’
attitude on fire safety, and the effectiveness of
fire safety management.

Table 2 shows the pilot result for the manage-
ment construct which produces mean values
ranging from 3.26 to 3.73. The amount of skew-
ness and kurtosis were all within the threshold of
-/+2 [11]. All the variables under the construct
have strong factor loadings which cumulatively
explained 42.97 % of the variance which is satis-
factory. The reliability of the construct was as-
sessed using Cronbach’s Alpha coefficient which
produced a value of 0.910 above the recom-
mended minimum threshold of 0.7 [11, 22, 26,
27].

The outcome is an indication that the result ob-
tained is adequate; the data is normally distrib-
uted and reliable. Hence, the instrument is con-
sidered valid for the leading survey of the re-
search.

Table 3 shows the pilot result for the fire safety
equipment/system construct produces mean
values ranging from 3.19 to 3.82. The values of
skewness and kurtosis were all the threshold of -
/+2 [11]. All the variables under the construct
have strong factor loadings which cumulatively
explained 51.89 % of the variance that is consid-
ered satisfactory except for Fire Safety Equip-
ment/System 12 which has a value below the
recommended level of 0.04 [22]. The reliability of
the construct was assessed using Cronbach’s Al-
pha coefficient which produced a value of 0.907
above the prescribed minimum threshold of 0.7
[11, 22, 26, 27].
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Table 2 - Pilot Result for Management
Code Mean Normality Fac‘For Varia_nce Cronbach’s
Skewness Kurtosis Loadings Explained Alpha
Management 1 3.47 -.379 072 .668 42.97 0.910
Management 2 3.68 -1.063 2.00 .680
Management 3 3.44 -627 413 695
Management 4 3.53 -.628 828 .681
Management 5 3.45 -.835 413 .596
Management 6 3.45 -.755 .602 595
Management 7 3.55 -494 222 .709
Management 8 3.58 -978 .385 642
Management 9 3.55 -534 -076 779
Management 10 3.39 -.342 -.052 581
Management 11 3.60 -.530 444 .638
Management 12 3.60 -.306 .034 641
Management 13 3.62 -477 484 .599
Management 14 3.73 -544 478 .563
Management 15 3.61 -.529 283 .694
Management 16 3.26 -631 240 .692
Table 3 - Pilot Study Result for Fire Safety Equipment/System
Code Mean Normality Factor Variance |Cronbach’s
Skewness | Kurtosis | Loadings | Explained Alpha
Fire Safety Equipment/System 1 3.82 -273 -918 .643 51.89 0.907
Fire Safety Equipment/System 2 3.81 -.525 .248 693
Fire Safety Equipment/System 3 3.68 -.282 .570 718
Fire Safety Equipment/System 4 3.64 -.304 515 746
Fire Safety Equipment/System 5 3.48 -.083 -475 820
Fire Safety Equipment/System 6 3.68 -439 -234 .807
Fire Safety Equipment/System 7 3.61 -.286 -.047 802
Fire Safety Equipment/System 8 3.81 -.535 846 692
Fire Safety Equipment/System 9 3.61 180 -.689 769
Fire Safety Equipment/System 10 3.70 -461 - 115 778
Fire Safety Equipment/System 11 3.74 -217 -577 746
Fire Safety Equipment/System 12 3.19 -404 341 ok

** The value is below the recommended threshold

The result obtained is adequate; the data is nor-
mally distributed and reliable. Therefore, the in-
strument is considered valid for the primary re-
search survey except for Fire Safety Equip-
ment/System 12 that requires further amend-
ment.

Table 4 illustrates the pilot result for the Building
Components Safety Design constructs which
produces mean values between the range of 3.65
and 3.83. The values of skewness and kurtosis

Section “Technics”

were all within the threshold of -/+2 [11], except
for Building Components Safety Design 1 which
has kurtosis value above 2. All the variables un-
der the construct have strong factor loadings,
with cumulative variance explained, 51.03 %,
which is considered satisfactory. The reliability of
the construct was assessed using the Cronbach’s
Alpha coefficient which produced a value of
0.917 that is above the recommended minimum
threshold of 0.7 [11, 22, 26, 27].
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Table 4 - Pilot Result for Building Components Safety Design
Code Mean Normality Fac‘For Varia.nce Cronbach’s
Skewness | Kurtosis | Loadings | Explained | Alpha
Building Components Safety Design 1 3.74 | -1.095 2.287 .699 51.03 0.917
Building Components Safety Design 2 3.82 -.581 970 .738
Building Components Safety Design 3 3.82 -.742 958 781
Building Components Safety Design 4 3.65 -.755 990 722
Building Components Safety Design 5 3.71 -.679 1.589 .703
Building Components Safety Design 6 3.66 -131 -.092 .708
Building Components Safety Design 7 3.70 -.531 .888 719
Building Components Safety Design 8 3.81 -.632 .618 621
Building Components Safety Design 9 3.82 -199 -028 .783
Building Components Safety Design 10 | 3.82 -.245 -178 .736
Building Components Safety Design 11 | 3.73 -.188 -.257 722
Building Components Safety Design 12 | 3.83 -518 104 .769
Building Components Safety Design 13 | 3.71 -.504 118 .552

The Cronbach’s Alpha value obtained is a sign
that the result obtained is adequate, and that the
data is normally distributed and reliable. Hence,
the instrument is considered valid for the pri-
mary research survey of except for Building
Components Safety Design 1 which requires fur-
ther amendment.

Table 5 displays the pilot result for the Users
Awareness and Knowledge of Fire Safety con-
struct which produces mean values between 2.81

and 3.69. The values of skewness and kurtosis
were all the threshold of -/+2 [22]. All the vari-
ables under the construct have strong factor
loadings which cumulatively explained 58.86 %
of the variance and considered satisfactory. The
reliability of the construct was assessed using
Cronbach’s Alpha coefficient which produced a
value of 0.948 above the recommended mini-
mum threshold of 0.7 [11, 22, 26, 27].

Table 5 - Pilot Result for Users Awareness and Knowledge of Fire Safety (UAKFS)

Code Mean Normality Factor Variance Cronbach’s
Skewness Kurtosis Loadings Explained Alpha

UAKFS 1 2.96 -.068 -314 .762 58.86 0.948
UAKEFS 2 2.96 -370 -.386 752

UAKEFS 3 3.30 -.294 .000 .853

UAKEFS 4 3.21 -173 350 .781

UAKFS 5 3.04 -.078 -277 .784

UAKFS 6 3.35 163 -.064 .758

UAKFS 7 3.27 -.041 470 .787

UAKEFS 8 3.26 143 -.300 717

UAKFS 9 3.29 .029 -474 734

UAKEFS 10 3.42 -122 -446 .781

UAKFS 11 3.32 160 930 .755

UAKFS 12 3.27 .092 628 .857

UAKFS 13 3.36 209 148 .706

UAKEFS 14 3.22 .050 338 763

UAKFS 15 3.35 106 -.095 691

UAKEFS 16 2.81 -102 -.763 474

UAKFS 17 2.97 -.100 -.790 512

UAKEFS 18 3.48 -497 540 .748

UAKEFS 19 3.48 -.445 297 .666

UAKEFS 20 3.47 -.532 543 616
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Code Mean Normality Factor Variance Cronbach’s
Skewness Kurtosis Loadings Explained Alpha
UAKFS 21 3.66 -.798 1.072 .578
UAKEFS 22 3.60 -473 562 817
UAKFS 23 3.43 -491 018 .752
UAKFS 24 3.39 -.637 156 .733
UAKFS 25 3.69 -1.072 1.570 .737
UAKEFS 26 3.57 -494 910 825
UAKEFS 27 3.53 -337 511 .769
UAKFS 28 3.58 -.802 1.075 .581
UAKEFS 29 3.45 -417 498 .609
UAKFS 30 3.53 -737 .596 .553

The obtained result is adequate; the data is nor-
mally distributed and reliable. Hence, the in-
strument is said to be valid for the main survey.

Table 6 portrays the pilot result for the Users At-
titude on Fire Safety constructs which produces
mean values ranging from 3.48 to 3.79. The val-
ues of skewness and kurtosis were all the
threshold of -/+2 [19], except for AFS1 and AFS2

Table 6 - Pilot Result for Users Attitude on Fire Safety

which have kurtosis value above 2. All the vari-
ables under the construct have strong factor
loadings which cumulatively explained 52.72 %
of the variance which is considered satisfactory.
The reliability of the construct was assessed us-
ing Cronbach’s Alpha coefficient which produced
a value of 0.885 above the recommended mini-
mum threshold of 0.7 [10, 11, 19, 22].

Code Mean Normality Factor Variance Cronbach’s

Skewness | Kurtosis | Loadings | Explained Alpha

Attitude on Fire Safety 1 3.71 -1.086 2.297 592 52.72 0.885

Attitude on Fire Safety 2 3.75 -1.122 2.570 645

Attitude on Fire Safety 3 3.61 -717 1.307 .659

Attitude on Fire Safety 4 3.75 -.962 2.356 827

Attitude on Fire Safety 5 3.65 -.762 1.342 742

Attitude on Fire Safety 6 3.48 -.555 118 725

Attitude on Fire Safety 7 3.79 -1.087 1.893 .780

Attitude on Fire Safety 8 3.74 -.895 1.367 821

Attitude on Fire Safety 9 3.61 -974 1.940 .709

This indicates that the result obtained is ade-
quate; the data is normally distributed and reli-
able. Hence, the instrument is considered valid
for the primary survey except for Attitude on Fire
Safety 1 and Attitude on Fire Safety 2 which re-
quire further amendment.

Table 7 depicts the pilot result for the Effective-
ness of Fire Safety Management constructs which
produces mean values ranging from 3.55 to 3.83.
The values of skewness and kurtosis were all the
threshold of -/+2 [11]. All the variables under the
construct have strong factor loadings with cumu-
lative variance explained of 62.78 percent which
is satisfactory. The reliability of the construct was
assessed using Cronbach’s Alpha coefficient
which produced a value of 0.913 above the rec-
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ommended minimum threshold of 0.7 [11, 22,
26, 27].

This is an indication that the result obtained is
adequate; the data is normally distributed and
reliable. Hence, the instrument is considered
valid for the core survey of the research.

Table 8 presents the descriptive of the constructs
used in the users/occupants’ questionnaire. The
result produced mean values between the range
of 3.34 and 3.76 with low dispersion as indicated
by standard deviation values of less than 1. The
values of skewness and kurtosis are all within the
recommended threshold of -/+2 [11]. The results
show that all the constructs of the study are
normally distributed.
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Table 7 - Pilot Result for Effectiveness of Fire Safety Management

Code Mean Normality Factor | Variance |Cronbach’s

Skewness | Kurtosis | Loadings | Explained| Alpha
Effectiveness of Fire Safety Management 1| 3.83 | -.823 1.009 771 62.78 0.913
Effectiveness of Fire Safety Management 2| 3.73 | -.702 1.857 843
Effectiveness of Fire Safety Management 3| 3.70 | -.531 .888 811
Effectiveness of Fire Safety Management 4 | 3.55 | -.699 1.196 .799
Effectiveness of Fire Safety Management 5| 3.65 | -.343 834 .837
Effectiveness of Fire Safety Management 6 | 3.73 | -.253 941 791
Effectiveness of Fire Safety Management 7 | 3.75 | -420 1.440 625
Effectiveness of Fire Safety Management 8| 3.70 | -.704 1.055 839
Table 8 - Aggregate Descriptive Statistics of Users/Occupants Questionnaire
Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Std Error | Statistic Std Error

Management 3.53 .600 -729 274 1.686 541
FS Equipment 3.65 610 .049 274 -.233 541
BLDS Design 3.76 .578 -465 274 1.297 541
Awareness FS 3.34 611 -.682 274 2.267 541
FS Attitude 3.68 633 -1.171 274 3.935 541
FS Effectiveness 3.70 .655 -.885 274 3.172 541
RESULTS AND DISCUSSION constructs which measure the respondents’ pat-

This research intends to report the results of the
pilot study carried out regarding the appraisal of
fire safety management effectiveness in Malay-
sian Higher Education Institutions building facili-
ties from the users’ perspectives. The introduc-
tory section covers a few issues including the
purpose of Fire Safety Management and its roles
in the prevention and control of fire. It also high-
lighted factors that influenced fire safety which
encompasses awareness, training and fire pro-
tection facilities amongst others [28]. Few chal-
lenges that may impede Effective Fire Safety
Management were also outlined including the
passive attitude of management, housekeeping,
and maintenance [2]. Some ways to improve fire
safety in buildings such as compartmentation,
use of fire-resisting materials, as well as the use
of detection and suppression equipment were
proposed.

Some essential tests were conducted the using
version 23 of SPSS software. The tests carried out
based on Pallant’s [22] recommendation include
the descriptive statistics required for data
screening and cleaning to eliminate missing data;
the reliability test of the latent constructs which
measures the instrument’s internal consistency.
The test also includes the normality tests of the
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tern of responses to the questions and the factor-
ability which is a multivariate statistical tech-
nique used for analysing the research data to
provide information concerning the range of fac-
tors that best represent the data [3].

Cronbach’s Alpha statistical analysis is an index
of reliability that tests the items of measurement
or survey variables as well as the internal consis-
tency of the items [22, 27]. It is usually expressed
as a number between 0 and 1. The value 0 repre-
sents no consistency in measurement while 1
portrays a perfect consistency in measurement.
Within the range of 1 and 0, the internal consis-
tency of data can be defined as follows:

Values of a = 0.9 are considered excellent

0.9> a2 0.8 = Good

0.8> o 20.7 = Acceptable

0.7 > a 20.6 = Questionable

0.6 > a 20.5 = Poor and values between

0.5 > a are not Unacceptable

The generally accepted value for any Cronbach’s
Alpha (a) consistency test result is from 0.7 [8,
22]. The result of the pilot analysis from Tables 2
to 7 indicate the values of Cronbach’s Alph (a)
greater than .9 which illustrated the excellent
level of reliability.
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CONCLUSION

This paper discusses the aim of Fire Safety Man-
agement, factors that influence fire safety, chal-
lenges that may be encountered in ensuring ef-
fective Fire Safety Management for an organisa-
tion and a few possible means of improvement.
A framework for Effectiveness of Fire Safety
Management had been proposed, and this pilot
analysis is being undertaken before proceeding
with administration of data collection instru-
ment. The pilot testing of administered question-
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