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Abstract of thesis presented to the Senate of Universiti Putra Malaysia
in fulfilment of the requirement for the Degree of Doctor of Philosophy.

RISK ASSESSMENT, OCCUPATIONAL SAFETY IMPLEMENTATION AND
PRACTICES WITH AN INTERVENTION OF SAFETY SIGNS AND LINES

FOR PRIMARY SCHOOL PUPILS IN LMS DISTRICT, PERAK

By

MURUGAN SUBRAMANIAM

December 2020

Chair : Associate Prof. Mohd Rafee Bin Baharudin, PhD
Faculty : Medicine and Health Sciences

The objective of this study were to assess the risk of school safety, evaluate
occupational safety implementation and practices in schools and to intervene newly
modified safety signage and safety lines for the intervention and control group among
the primary school pupils in Larut, Matang and Selama district, Perak state, Malaysia.

This study was carried out into three phases. The first phase is risk assessment with the
aim to identify hazards and calculate risk rating (RR). The second phase is to evaluate
occupational safety practices and implementation in primary schools. The third phase
which is to intervene newly modified safety signs and lines by testing selected primary
school pupils knowledge. 110 schools in LMS district was assessed using risk
assessment form. Risk Matrix Table was used to categorize the schools either in low,
moderate or high risk based on hazards. For the second phase, 102 (91.9%) schools
safety coordinator’s were questioned about the implementation of occupational safety
and practices in their school. In the third phase of study, newly modified safety
signages were designed by modifying current safety signage according to
MS2558:2014 standard. All the signages was modified with drawn pictures and texts
according to identified hazards from the risk assessment. Cluster sampling and
randomization procedures was used in selection of school for intervention. The
intervention of newly modified safety siganges and lines was done in a school which
scored highest RR value from 110 schools (intervention group). Pre-test, post-test and
post-test 2 (after 3 months for intervention school only) was done among 303 pupils
from intervention group and compared with 465 pupils from control group to test their
knowledge on newly modified safety signages and lines. All the data was analyzed
using SPSS version 25. The analysis shows that only one school was in high risk (RR
16), 93.6% of schools in medium risk (RR5 - RR9) and 5.5% in low risk (RR4).
82.7% schools have improper grates for drains (RR 12), 93.6% of schools did not fence
their septic tank area (RR 12) and all the schools have uneven corridor floor with
patches, trip and slope (RR 16). Safety coordinators knowledge on occupational safety
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legislation (75.5%) were poor. Safety programmes only focused on fire safety drill.
Intervention for all the newly modified safety signs and lines showed significant
different between pre-test, post-test and post-test 2 for intervention group (p < 0.001)
and pupils were able to sustain the meaning of safety signage and lines after three
months’ time. For the control group, 15 out of 25 safety signages and lines, shows not
significant different with p > 0.05 between pre-test and post-test. Mean rank different
on safety signages and safety lines knowledge scores between intervention and control
group was significant (p<0.05).

Majority of the schools in LMS district are in medium risk. Implementation and
practices of occupational safety in all the primary schools are still lacking and have to
be improved. The newly modified safety signages and lines able to promote safety
knowledge and can prevent injuries effectively in future.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia
sebagai memenuhi keperluan untuk Ijazah Doktor Falsafah.

PENILAIAN RISIKO, PELAKSANAAN DAN AMALAN KESELAMATAN
PEKERJAAN DENGAN INTERVENSI TANDA DAN GARIS KESELAMATAN

UNTUK MURID-MURID SEKOLAH RENDAH
DI DAERAH LMS, PERAK

Oleh

MURUGAN A/L SUBRAMANIAM

Disember 2020

Pengerusi : Prof. Madya Mohd Rafee Bin Baharudin, PhD
Fakulti : Perubatan dan Sains Kesihatan

Objektif kajian adalah untuk menilai risiko keselamatan sekolah, menilai pelaksanaan
keselamatan pekerjaan dan amalan di sekolah serta intervensi papan tanda dan garis
keselamatan yang telah diubahsuai bagi kumpulan intervensi dan kawalan di kalangan
murid-murid sekolah rendah di daerah Larut, Matang and Selama, negeri Perak,
Malaysia.

Kajian ini telah dijalankan dalam tiga fasa iaitu dalam fasa pertama penilaian risiko
untuk mengenalpasti hazad dan mengira kadar risiko (RR value) dilakukan, pada fasa
kedua untuk menilai implimentasi keselamatan pekerjaan dan amalan di sekolah rendah
manakala fasa ketiga untuk membuat intervensi papan tanda dan garisan keselamatan
yang telah baru diubahsuai dengan menguji pengetahuan murid-murid di sekolah
terpilih. Penilaian risiko telah dibuat di 110 buah sekolah di daerah LMS dengan
menggunakan borang berpandukan Ewart (2009) dan DOSH (2008). Jadual matrik
risiko digunakan untuk mengkategorikan sekolah-sekolah berisiko rendah, sederhana
atau tinggi. Untuk kajian fasa kedua, 102 (91.9%) penyelaras keselamatan sekolah
telah mengisi borang soal selidik implimentasi amalan keselamatan pekerjaan.
Manakala untuk fasa ketiga, intervensi papan tanda dan garisan keselamatan telah
dijalankan disekolah yang terpilih. Papan tanda keselamatan telah direka cipta
berpandukan standard MS2558:2014 dan telah ditambah gambar dan teks berpandukan
hazad yang telah dikenalpasti melalui penilaian risiko. Pemilihan sekolah untuk
intervensi telah dilakukan melalui kaedah kluster sampel dan prosedur rawakan.
Penilaian intervensi papan tanda keselamatan dan garisan keselamatan telah dijalankan
di sekolah yang mempunyai nilai RR paling tinggi daripada 110 buah sekolah. Ujian
pra, ujian pasca 1 dan ujian pasca 2 (dijalankan selepas 3 bulan untuk sekolah
intervensi sahaja) telah dijalankan di kalangan 303 murid dari kumpulan intervensi dan
dibandingkan dengan 465 murid dari kumpulan kawalan untuk menguji pengetahuan
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mereka tentang papan tanda keselamatan dan garisan keselamatan yang baru
diubahsuai. Semua data dianalisis menggunakan perisian SPSS versi 25.

Data analisis menunjukkan hanya satu sekolah berada dalam kategori berisiko tinggi
(RR16), 93.6% sekolah dalam kategori berisiko sederhana (RR5-RR9) dan 5.5% dalam
kategori risiko rendah (RR4). 82.7% sekolah tidak mempunyai penutup longkang besi
yang sesuai (RR 12), 93.6% sekolah tidak memagar kawasan tangki najis (RR 12) dan
semua sekolah mempunyai lantai koridor yang tidak rata berlubang, sadung dan cerun
(RR 16). Pengetahuan perundangan tentang keselamatan pekerjaan adalah sangat
lemah (75.5%) di kalangan penyelaras keselamatan sekolah. Program keselamatan di
sekolah hanya berfokus kepada kawad kebakaran sahaja. Intervensi papan tanda dan
garisan keselamatan yang baru diubahsuai menunjukkan perbezaan yang signifikan
diantara ujian pra, ujian pasca 1 dan ujian pasca 2 bagi kumpulan intervensi (p < 0.001)
dan mereka juga masih boleh ingat maksud papan tanda dan garisan keselamatan
selepas tiga bulan. Bagi kumpulan kawalan, 15 daripada 25 papan tanda keselamatan
dan garisan keselamatan menunjukkan perbezaan tidak signifikan dengan nilai p > 0.05
antara ujian pra dan ujian pasca. Perbezaan kedudukan min skor pengetahuan papan
keselamatan dan garisan keselamatan diantara kumpulan intervensi dan kawalan
menunjukkan keputusan yang signifikan (p < 0.05).

Kebanyakkan sekolah di daerah LMS berada dalam kategori berisiko sederhana.
Implementasi dan amalan keselamatan pekerjaan di sekolah masih serba kekurangan
dan perlu diperbaiki. Papan tanda keselamatan dan garisan keselamatan yang baru
diubahsuai dapat mempromosikan pengetahuan keselamatan dan dapat mencegah
kecederaan dengan berkesan pada masa akan datang.
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GLOSSARY OF TERMS

Accident

An accident can be described as an unplanned, undesirable, unexpected and
uncontrolled event. An accident does not necessarily result in an injury. It can be in
term of damage to equipment and materials and especially those that result in injuries
receive the greatest attention (Heinze, 1997).

AccepTable risk

Risk that is regarded as insignificant either as it stands, or as a result of risk controls
(School of the Built Environment, 2013).

Caution

Caution is a signal word used to indicate a potentially hazardous situation which, if not
avoided, could result in minor or moderate injury (MS2558, 2014).

Danger

Danger is a signal word used to indicate an imminently hazardous situation which, if
not avoided, will result in death or serious injury (MS2558, 2014).

Fire safety signs

Signs advising the location of fire alarms and fire-fighting facilities (MS2558, 2014).

General warning sign

A general warning sign is a safety sign used to signify a general hazard. While a
warning sign means safety sign that indicate a specific source of potential harm
(ISO17724, 2003).

Harm

Harm can be defined as injury or damage to health of people, or damage to property or
the environment (ISO/IEC Guide 51:2014(E)).

Hazard

Hazard is a source of potential harm (ISO/IEC Guide 51:2014(E)). The term hazard is
generally qualified in order to define its origin or the nature of the expected harm (e.g.
electric shock hazard, crushing hazard, cutting hazard, toxic hazard, fire hazard,
drowning hazard). A source or a situation with a potential for harm in terms of human
injury or ill health, damage to property, damage to the environment or a combination of
these (DOSH HIRARC, 2008).
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Colling (1994) define hazard as a source or a situation with a potential for harm in
terms of human injury or ill health, damage to property, damage to the environment or
a combination of these.

Hazard identification means the identification of undesired events that lead to the
materialization of the hazard and the mechanism by which those undesired events
could occur (Colling, 1994).

HIRARC

HIRARC is an abbreviation for Hazard Identification, Risk Assessment and Risk
Control. With HIRARC, one wasable to identify hazard, analyze and assess its
associated risk and then apply the suitable control measures (Colling, 1994).

Incident

Work-related event(s) in which an injury or ill-health (regardless of severity) or
fatality or damage to property or could have occurred;

NOTES:

1: An accident is an incident which has given rise to injury, ill health or fatality.

2: An incident where no injury, ill health or fatality occurs may also be referred to as a
“near-miss”, “near hit”, “close-call” or “dangerous occurrence”.

3: An emergency situation is a particular type of incident.

(OSH Management, DOSH, 2011)

Injury

An injury is defined as “the physical damage that results when a human body is
suddenly subjected to energy in amounts that exceed the threshold of physiological
tolerance – or else the result of a lack of one or more vital elements, such as oxygen” .
The energy in question can be mechanical, thermal, chemical or radiated (Peden et al.,
2008).

Prohibition signs

Signs indicating an action or activity are not permitted (MS2558, 2014).

Pupil

Malaysian Education Act 1996 (Act 550) Section 2, interpreted pupil as “a person of
any age for whom education or training is being provided in an education institution”.
With that, in this study the terms pupil will represent primary school students from
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standard one to standard six or students who is schooling from age seven to twelve
years old.

Mandatory action signs

Signs indicating an instruction shall be carried out (MS2558, 2014).

Risk

Risk is a combination of the probability of occurrence of harm and the severity of that
harm (ISO/IEC Guide 51:2014(E)).
Risk means a combination of the likelihood of an occurrence of a hazardous event
with specified period or in specified circumstances and the severity of injury or damage
to the health of people, property, environment or any combination of these caused by
the event (HIRARC, DOSH HIRARC, 2008).

Risk assessment

Risk assessment means the process of evaluating the risks to safety and health arising
from hazards at work (DOSH HIRARC, 2008).

The process of estimating and evaluating the risk(s) arising from a hazard(s), taking
into account the adequacy of any existing controls, and deciding whether or not the
risk(s) is accepTable (MS1722:2011).

Clause 4.3.1 in OHSAS 18001:2007 define risk assessment as a process of
evaluating the risk to safety and health arising from hazards at work.

School Injuries

A school injury is an injury that occurred during educational activities at school,
voluntary activities organized by the school, practices and activities the student has
done on the command or with the permission of the teacher or another entrusted school
employee (Turekuva et al., 2016)

Safe condition signs

Signs indicating an evacuation route, the location of safety equipment or a safety
facility, or a safety action (safe condition signs) (MS2558, 2014).

Safety hazards

A safety hazard is any force strong enough to cause injury, or damage to
property (DOSH HIRARC, 2008).
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Safety marking

Safety marking is a marking which adopts the use of safety colours and safety contrast
colours to convey a safety message or render an object or location conspicuous (ISO
3864-1:2011).

Safety sign

Sign which gives a general safety message, obtained by a combination of a colour and
geometric shape and which, by the addition of a graphical symbol, gives a particular
safety message (MS2558, 2014).

Safety symbol

Visually perceptible Figure with a particular meaning used to transmit information
independently of language (MS2558, 2014).

Supplementary sign

Sign that is supportive of a safety sign and the main purpose of which is to provide
additional clarification.

Tolerable risk

Risk at a level that can be accepted provided risk controls are implemented to reduce
risk as low as is reasonably practicable, i.e. reduced to a point where it can be shown
that the costs (in terms of time, money and/or effort) of further risk reduction would be
disproportionate to the further benefits (School of the Built Environment, 2013).

Warning signs

Signs warning of a hazard or hazardous condition (MS2558, 2014).
Warning is a signal word used to indicate a potentially hazardous situation which, if not
avoided, could result in death or serious injury (ISO/IEC Guide 51:2014(E)).

Unsafe Act

Unsafe act is unaccepted practices which have the potential for producing future
accidents and injuries (Aksorn et al, 2007).
Stranks (2000) define unsafe act as "…any act that deviates from generally recognized
safe way of doing a job and increases the likelihood of an accident…"

Unsafe condition

A condition in the work place that is likely to cause property damage or injury. Some
examples are inadequate warning systems, congestion, poor housekeeping, inadequate
supports or guards (Stranks, 2000).
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Safety plays an important role in our daily life. We do every activity in our daily life
carefully to avoid any injuries, diseases or stress. The children at home are taken care
by their parents and they teach them to do any activities safely. Meanwhile when they
are in the schools, the school management is fully responsible regarding their safety.
To ensure their health and safety, Ministry of Education came out with school act and
regulation, school safety guidelines or manuals and circulars from time to time (MOE,
2015).

Nowadays, safety and health issues in schools captured attention from many peoples.
Recently local newspapers and electronic devices reported several incidents and
accidents in the schools which caused physical injuries and even death. This shows that
they are something still lacking in management of school safety control and prevention.
Responsibilities for safety and health by Ministry of Education had to be refocused
(MOE, 2015).

Peden (World Report on Child Injury Prevention, 2008)) reported nearly 40% of main
cause of death among children (age 1-14 years old) caused by injuries. More than 2000
families were affected daily around the world by the loss of a child due to unintentional
injury or accident. Unintentional injuries are the biggest problem once the children
reach five years old and the major cause of disabilities.

With the number of Malaysian population increasing year by year, the number of
children’s also increased. There are 2,814,681 children are studying in 7,733 primary
schools in Malaysia for January 2013 (MOE, 2013). They are spending almost seven
hours in schools. So, the possibility of intentional or unintentional injuries to occur is
very high. This supported by the Third National Health and Mobidity Survey (NHMS
III) (2006) findings that incident rate for injuries at 900 schools were 7.0 (CL: 6.5-7.5).
Incident rate for age group 15 to 17 years (upper secondary school) was 8.5 higher
compared to age group 7 to 14 years, which was 6.6. Their survey also indicate that
unintentional injuries or accident contributed 79.8% of all type of injuries in school.
Most of absentees to school caused by injuries and they miss their lesson due to it
(John T.A. et al, 1994). Just in three months period of time, a total of 1,846 school
injuries with six deaths were reported at government hospitals and clinics in Malaysia
(Junainah et al., 2002).

In Malaysia, there are number of incidents highlighted by the media on school children
incidents which caused injuries and deaths. For example there are two cases recorded at
Selangor in year 2011whereby two students from year one injured when the school flag
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pole fall suddenly on them during school sports day and an eleven years old boy died
when the goal post fall on him during football games; there are cases where two school
children death and another injured due to lightning strike while playing in the school
field in year 2012 at Kuala Kangsar, Perak (MOE, 2013).

Ministry of Education (MOE) Malaysia had given concern on safety issues in schools.
Therefore they came out with Education Act, 1996 which also focused on safety aspect
in schools. Furthermore, few circulars also were directed to schools to ensure health
and safety of primary and secondary school students during physical educations
activities (MOE Circular 1/1995, MOE Circular 6/1998) and children disciplines (MOE
Circular 7/2011). MOE also given guidelines in management of children safety at
school in MOE Circular 8/2011 which emphasis roles of School Parent and Teacher
Society to increase student’s safety. A part of that, School Concept and Safety Manual
(2002) was implemented for the sake of student’s safety.

1.2 Problem statement

Regarding safe school, Ronald D. Stephens, United States National School Safety
Center executive director (2013) was said that "Without safe schools, it is difficult, if
not impossible for learning to take place”. He states that safe learning environment is
vital whereby students can learn and teachers can teach in a warm and welcoming safe
environment. Shearn et al. (2006) in his research stated that risk education should be
started at early stage of personal development.

Schools lacking conducive and safe environment for students and 85% out of 9586
secondary and primary schools in Malaysia were exposed to hazards. Most of the
hazards are physical hazards, chemical hazards and biological hazards (Sabu et al.,
2005). This lead to several incidents in school such as building structure falls, ceiling
fan fall and netball goal post fell which claims some lives (Ssekamanya et al., 2016).

The main aim of The Malaysian Occupational Safety and Health Act 1994 (OSHA
1994) was enacted for securing the safety, health and welfare of the person at work,
protecting others against risks to safety or health related to all the activities at work
(OSHA, 1994). Therefore, school as a work place not excluded from this aim. It’s
become part of Ministry of Education responsibility to ensure all the school are in safe
environment by sending circulars to schools regarding safety matters. Anyway those
circulars not enough to safe guard of school communities. Those circulars does not
state clearly how to do risk assessment (including how to identify hazards), what
should be in safety policy, need or type of training (for teachers and staff) and type of
proper safety signage. Study done by Makhtar et al, 2008 (in Malaysia) prove that
safety policy, safety training and safety committee are very important to increase
safety culture among school teacher. Ssekamanya et al., 2016, study on 380 teachers in
Kuala Lumpur and Selangor primary schools shows that lacking on awareness about
school safety and conclude that overall perceptions about school safety practices were
low.
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Current circular from Ministry of Education does not give any specific guidelines on
identifying hazards, risk assessments and suggested control measures. It is just
mentioning about the important of safety, to obey all safety rules in school and take
necessary precaution during physical activities (MOE Circular, 1/1995), co-curriculum
activities and any other field activities (MOE Circular,7/ 2011, 8/2011). School
Concept and Safety Manual (2002) given some guidelines on students, parent, teachers
and school counselor rolls in safety management of students activities, infrastructure
safety, social problems, crisis and disaster management, and risk of treat from outside.
Unfortunately, those guidelines or circulars did not specify any details on proper school
safety evaluation method (only physical inspection) and on proper safety signage (not
formal (MS2558:2014), only words. Several studies have found that warnings with
symbols are more noticeable than warnings without symbols (Duarte et al., 2014).

Those guidelines, manuals and circulars also not mentioned about safety lines and
vehicles parking lots for school teachers and staffs. They only mentioned the need of
proper traffic flow inside the school compound. Furthermore, schools also do not have
proper reporting system of injury from school until Ministry of Education level.
Currently, the School Concept and Safety Manual (2002) only outlined the reporting of
any injury in the school to the parents, nearest clinic and police (for claiming purpose).
Due to this, the district, the state or the Ministry of Education do not have any statistic
of injuries which happen in schools.

Health, safety and hygiene are vital in daily activities for every human being. That is
one of the reasons why Ministry of Education included this topic in every Physical and
Health Education text book from Year One to Year Six. The focus on physical fitness,
human body, psychology problems among children, drug and alcohol, family
relationship, communicable disease, stress management, nutrition and how to give first
aid and getting help. The lacking part here is it does not include safety signs for hazards
except for few road safety signage. Even, type of hazards in school also not given.

NIOSH Malaysia had launched ‘OSH in School’ programme in 2008 with a booklet
named “Guide book on school occupational safety and health programme”. Even
though the guide book given example of hazards in schools and type of OSH activities
that school can carry out, but it does not mention about safety signs for hazards. There
is no publishable data for open access on number of accident or incident that happen in
the schools in Ministry of Education or in Ministry of Health or Department of Statistic
of Malaysia. Only through some studies, injury rate was calculated by taking data from
hospitals or clinics in Malaysia. Those are the Third National Health and Mobidity
Survey (NHMS III) (2006) findings that incident rate for injuries at 900 schools were
7.0 and a total of 1,846 school injuries with six deaths were reported at government
hospitals and clinics in Malaysia for 3 months period from data collected by Junainah
et al., 2002. This mean, number of injuries happen in school quite high. Those injuries
can be reduced if proper safety control taken in school. Analysis from media report that
reviewed by Ismail et al., 2017 and Makhtar et al., 2018, shows that there are 71 cases
reported for year 2015 and 2016 (Table 1.1). This report not included road accidents
that happen in front of school.
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Table 1.1: Types of accident occur in the Malaysian school from 2015-2016

Type of accidents No. of cases Number of cases

Crushed by heavy objects (ceiling, fan, goal post, flag pole) 11
Pierced by sharp objects (scissors, pencil, broken grate) 3
Stung by venomous snake 1
Chemicals and laboratory equipment were damaged 8
Struck by vehicle 1
Fall from the height 7
Perform school activities 2
Fire 7
Food poisoning 9
Structure failure 3
Accidence due to negligence 11
Mercury spill 15
Total 71
(Source: Ismail et al., 2017; Makhtar et al., 2018)

Junainah et al., 2002, study on mortality and morbidity data from hospitals in Malaysia
(except Perlis) on school children injuries for 3 months found that 69.5% of injuries in
schools were because of outdoor activities (out of the classroom). 63.1% of indoor and
43.2% of outdoor injuries caused by falls. Injuries due to falls were 60.6% of preschool
and 61.8% of primary school children. She also identified that the main cause of
injuries were sharp objects or cutting instrument, floor or flooring surfaces in schools
(26.3% injuries was at the playground surface). Even many studies in other countries
also relate primary school children injuries due to activities in classroom, outside
classrooms, extra curricular activities, playground, school field, safety behaviour and
attitude and road accidents. Those involved unintentional falls, colliding with another
pupil when running, jumping and climbing (stairs), slippery surface, collisions or
strikes, sprains, and cuts or sharp instrument injuries (Laflamme et al., 1999; Sun Y.H.
et al., 2006; Salminen et al., 2014; Fang et al., 2015; Al-Hajj et al., 2020; Peltzer et al.
2015; Beranek et al., 2021).

Ridley (1986) in his book stated that 99% of accidents are due to unsafe acts or unsafe
condition. Specific actions are needed to prevent and control child injuries and to
minimize their consequences. Dr. Margaret Chan (Director General of WHO) stated
that “Implementing specific actions proven child injury prevention interventions could
save more than a thousand children’s lives a day” (Peden,World Report on Child Injury
Prevention, 2008). Just imagine, there are 7,733 primary schools with total pupils
2,814,681 in Malaysia whom are at risk of injuries that may due to unsafe act or unsafe
condition. Furthermore, only 236313 teachers were taking care of those pupils (MOE,
2013). Once the pupils in the school, it is the school teacher’s responsibility to taking
care the pupils as a guidance (Taufik et al., 2015). Study in Czech Republic school
injuries conclude that insufficient supervision by adults and lack of knowledge on the
part of children regarding how to avoid the risk of an injury causes of injuries (Beranek
et al., 2021) . Therefore, risk assessment is very important in managing safety in
primary school to reduce the unsafe act or unsafe condition risk (Ewart, 2009; Belinder,
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2009; Vicario et al., 2012). At the same time, prevention programs on reducing injuries
in Czech Republic schools really works and have a positive impact in reducing injuries
in schools (Beranek et al., 2021). Means, safety signage and lines also can prevent
injuries in schools.

To reduce or eliminate risks in learning, risk needs to be assessed and managed. Risk
assessment and management refers to the act where risks that may be present in
particular locations or activities are formally identified in order to plan how the risks
may be reduced (Beames et al.2012) or eradicated. The study done by Ismail et al.,
2017 covered 6 locations for risk assessment. His findings shows playing field and
teacher’s room were high risk, classroom, canteen and toilet in medium risk, and
drainage in low risk. He did covered other area of school such as parking area (car,
motorbike and bicycle), school hall, special classroom (computer lab, science lab, skill
room lab) corridors, monsoon drain, stores, playground, stairs, pupils waiting area,
septic tank area, school location and road safety (in front of school).

From above discussion, we can conclude the lacking part in risk assessment are
identification of hazards in school in Malaysia not fully covered all the places or
location in school environment (Ismail et al., 2017). Few previous studies in Malaysia
on occupational implementation and practices in schools not covered some of parts
such as legislation (OSHA) fire safety and accident records and the respondent are
teachers not school safety coordinators. (Makhtar et al., 2018; Noraine et al., 2019
(study 13 preschools); Ssekamanya et al., 2016) Guidelines given in School Safety
Manual (2002), MOE circulars and school physical and health education book does not
covered proper safety signage as in MS2558:2014 and proper evaluation method for
school safety.

Therefore the aim of this study is to identify hazards in all location in school area,
assess the risk (for risk rating) and come with control measures for each location. Then,
this study also evaluate how far the implementation and practices of occupational
safety in school with respondent are every school’s safety coordinators. From the risk
assessment, one of control measure is safety signage and lines (under administrative
control) was intervene for primary schools (newly modified safety signage).
Furthermore, for all the hazards that identified, control measures also was suggested to
reduce or eliminate those hazards. For those hazards, especially unsafe condition which
can’t be eliminate or reduced, safety signage and lines was one of administrative
control measures to avoid incidents and injuries among the primary school children.
Those signages need as a temporary signage until the hazard is fully controlled. If, the
hazards can’t be control, the safety signages (warning sign and prohibited signage) can
be permanent suggestion to warn children and staff. A part of that, some of safety
instruction signages (use handrail, no pushing) and safe condition signage (fire exit
sign and emergency assembly area) also added. For flooring surface which is slippery
can use caution signage to avoid injury due to slip and fall. Not all the safety signages
will be included since some of hazards need more to detail instruction signage such as
for cutting instruments (knives, cutter and scissors) when to use, how use and the
precaution that should take when use it.
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For the first attempt, new modification of workplace safety signs and safety lines (floor
marking) (MS2558:2014) was intervene to exposed and to get pupils understanding on
safety signage with picture symbol. The intend of research was to improve pupils
understanding on safety signs and lines which eventually reduced possibility of unsafe
act and to warn unsafe condition to reduce incidents and injuries in the future. In
addition to this, safety line (or floor marking, tapes) was also introduced. This is extra
signage that was aim to exposed children about safety precaution where ever they go.
Safety line (floor marking) now used widely in many places to warn people on
dangerous area and for unavoidable hazard (example stairs, trip, floor level obstacle,
uneven floor) (ISO3864-1:2011). In fact, Ismail et al., 2017 was suggested in his study
to use safety tapes (lines) and warning sign to caution pupils from risky area or hazards.

To make pupils to get knowledge and understand the modified safety signage, training
module was also introduced. In this training module all the newly modified safety
signage and lines were interpreted and teach the pupils about it before post test of
safety signage and lines questions given. Previous studies only focus on adult’s
perspective in designing the safety signage and only few studies on children
perspective to safety sign design and colours (Iftadi et al., 2018). Thus, this study focus
on children understanding and knowledge on new modified safety signage with
pictures or symbols.

Novelty

This is the first attempt to develop and modify workplace safety signages
(MS2558_2014; ISO3864-1:2011) for school as a part of safety preparedness by school
administrator. Those safety signage and lines will deliver safety related information to
warn the school pupils about the potential hazards and so they can take reasonable
actions. This is also to reduce any unwanted incidents or accidents in primary schools
in future. Furthermore, the outcomes of risk assessment and occupational safety
implementation and practices can further improved school safety and health practices.

Research question

1. What are the hazards in the primary schools?
2. What are the relative risks value (RR value) for primary schools?
3. How far the knowledge of school safety coordinators about school safety?
4. How far the implementation and practices of school safety programs in school?
5. How far the knowledge of pupils on current and newly modified safety sign and
safety lines in intervention school?

1.3 Significance of the study

In Malaysia, students spend 6 to 7 hours in school from Monday to Friday and 2 to 3
hours more on co-curriculum activities or extra classes from 2pm to 5pm for 190 days
of a year. It’s mean that students spends almost one third of their daily life in school.
Therefore, the safe environment must be establish to reduce injuries among the students
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and also for the teachers and staff. Safe environment also will ensure effective learning
process occurs in schools (Tabancali et al., 2009). Fang etal. (2015) states that
elementary school children more injuries (incident rates 10.8% in Xiamen, China)
because more playful and lack of self-awareness of protection.

The outcome of risk assessment using HIRARC method (DOSH HIRARC, 2008) will
help us to find out all the hazards and level for primary schools. From this, the
necessary control measures or precautions can be made in order to improve safety
condition and practices in the primary school. The hazards that identified from the
study will give us clear picture of type of hazards and how risk they are in possibility of
causing injuries to school pupils. Ismail et al., 2017 support this whereby high risk
hazards can harm school communities. So, necessary steps can be taken by school
administrative to reduce hazards in school and monitor risky area with safety tapes (or
lines) or placing warning signs to cautions pupils about. One of the way to control
hazards in work environment is use of safety signs which carry safety information to
prevent injury (Davoudian et al., 2017). From the feedback given by the school safety
coordinators, we will be able to identify the lacking part of occupational safety
implementation and practice in schools. With this information, we can suggest to
Ministry of Education to improved occupational safety and health in schools. Even,
implementation of risk assessment for every schools can be suggested. School safety
coordinators or management can be train in using HIRARC guidelines in schools. The
hazard information they gain will help them to come out with more effective control
measures to overcome hazards, minimize injuries, prevent accidents and will guide on
emergency evacuation in future.

The other important part of this study is the outcome from exposure and understanding
of newly modified safety signs and lines at intervention school. Those signages was
expected with give the pupils the first exposure to safety signage and they can take
necessary precaution. It will also help them to take caution wherever they see safety
signage outside of school environment. For example, slippery floor signage can be seen
in shopping mall, hospitals or at any other premises whenever process of cleaning
going on. This supported by several successful studies on using of safety signage and
safety markings (lines) at workplace and public area to prevent accident and incidents
(Tam et al. 2003, Wong et al. 2007; Luria et al. 2008, Filippidis et al. 2009; Alan et al.
2010, Bradly, 2018). Izzahinani et al.(2020) on her study on road safety signage
application for kids, also stress out the important of safety signage that kids should be
expose to safety signage from early age such four to seven years old.

The primary schools pupils will be able to take necessary precaution and be always
alert with the all type of safety signs and safety lines which are going to be putting up
in schools. They also will gain some knowledge on safety signs and safety lines which
will be useful in their daily life. It is also to change human behaviour to obey safety
signs and lines and to be more responsible. Even, in Meis et al., 2017 study on safety
sign is tool for behaviour change had conclude that safety signs are an important and
inexpensive method for changing behavior and understanding the underlying
mechanisms in behavior change through signage is fundamental for effective signage in
the future. For example, when this pupils cycling in the parks or to school, they will
obey the road safety signage and other signages in the parks.
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Correct interpretation and understanding of safety signage will prevent injuries and safe
life (Davoudian et al., 2013). Once safety signage become familiar with them, it will
remind them in life until they start to work in industries or elsewhere in future whereby
safety signage is one of important administrative control measure to avoid accident.
This indirectly will increase safety awareness and knowledge among the future
generation of workers in Malaysia.

The safety lines (including vehicles parking lines) in school will ensure the proper
systematic movement of school children when they walk to their classrooms, canteen,
school field and other places in school compound. They also need to be aware about
the restricted area that they should not walk through or be there. Eventually, this will
enhance safety of primary school children and prevent any injuries to them. It also will
prevent any damages to school properties when the children are not allowed to the
restricted areas or rooms or routes. Safety lines tape or paint can be provide effective
visibility with bright and variety colour (red and white stripes, yellow and black stripes,
green and white stripes) can improve workplace safety by reduce trip hazards,walking
part safety and safe workers from unsafe areas (Bradly, 2018). World report on child
injury prevention (Peden, World Report on Child Injury Prevention, 2008) outlined that
child injuries were predicTable and prevenTable. Therefore, it is vital to create
awareness among school children, communities, policy-makers, health care personnel
and donors about its prevent-ability in order to prevent the loss of healthy life in the
youngest members of our community. The report also mentioned that children whom
gain knowledge on safety can promote injury prevention among peers and family. It is
a hope that with this study the children whom gained the knowledge on safety signage
can share it with their friends and family wherever they go.

1.4 Research objective

1.4.1 General objective

To assess the risk, evaluate occupational safety implementation and practices
and to intervene newly modified safety signage and safety lines for the
intervention and control group among the primary school pupils in Larut,
Matang and Selama district, Perak state, Malaysia.

1.4.2 Specific objectives

The specific objectives of this study are:

1. To identify hazards in all the primary schools in LMS district.
2. To assess the relative risks value (RR value) for hazards that was

identified from all the primary schools in LMS district.
3. To evaluate OSH implementation and practices (OSH act, school

programs, training, security and emergency) in the LMS district primary
schools.
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4. To develop new modified safety signages for selected hazards for school
use.

5. To determine and compare newly modified safety signs and lines
knowledge:
o between pre-test, post-test and post-test 2 of safety signage and lines

differences for intervention group.
o between pre-test and post-test of safety signage and lines difference

for control group.
o pre-test between intervention and control group.
o post-test between intervention and control group
o between post-test 2 after three months of intervention with pre-test

and post-test for intervention group.

1.5 Research hypotheses

 There is a significant differences between pre-test score, post-test score
and post-test 2 score of safety signage and lines for intervention group.

 There is a significant differences between pre-test score and post-test
score of safety signage and lines for control group.

 There is a significant differences between intervention and control group
for pre-test score and post-test score of safety signage and lines.
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