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Abstract 
Children are one of the highest risk groups of those who experience fire and burn related 
deaths and injuries at home. Compound, living room, bedroom, kitchen and stairs were the 
five most common locations of injuries. Objective: To study the effectiveness of fire and burns 
at home education among primary school children in Hulu Langat, Selangor. Method: This 
study uses pre-test and post-test Quasi Experimental design to evaluate the effectiveness of 
fire and burns at home education among primary school children in Hulu Langat, Selangor. 
The total number of 152 (76 x 2) students involved in this study from two primary schools. 
Students were divided into control and experimental groups. Experimental group was 
introduced with intervention learning model. Both groups were distributed with self-
administered, validated and pre-tested questionnaires regarding their knowledge on fire and 
burns at home. Descriptive analysis was used for social-demographic distribution. As the data 
were normally distributed, Independent T-test was performed to compare between two 
unpaired groups while Paired T-test was used to compare the knowledge score before after 
the introduction of learning model. Data was analysed using SPSS version 21. Result: There 
was a significant improvement in the knowledge level among the experimental group after 
they participated in the educational session (p < 0.001). The background knowledge level 
between control and experimental groups were not significantly different (p = 0.97). 
However, a higher knowledge level was significantly seen in a sub-group of urban school 
compared to rural school (p < 0.001). Conclusion: Thus, educational and intervention program 
are necessary to improve the knowledge level of the children. This improvement is expected 
to encourage the children to mould behaviour from young ages so that safety and preventive 
methods become a practice.   
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Introduction  

Child injury is a worldwide problem. Daily, in the world the lives of more than 2000 families 
are torn apart by the loss of a child to accidents that are also known as unintentional injuries. 
Examples of unintentional injuries include road traffic, drowning, burns, falls as well as 
poisonings (WHO, 2008; Fernandes et.al, 2912). This study, however, focused on fire and burn 
at home setting because children are one of the highest groups of those who experience fire-
related deaths and injury at home. Fire and burn injury is the injury to the skin or other organic 
tissue primarily caused by thermal or other acute trauma (Peck, 2011). The fact that home is 
expected to be a safer place for children, however, it witnessed scenes of numerous fire and 
burn injuries among them. Compound, living room, bedroom, kitchen and stairs were the five 
most common locations of injuries (Sahril, 2014).   

 
In Malaysia, the report released by Safe Kids Universiti Putra Malaysia (UPM) has stated 

that a child dies from a fire or burn in every two weeks with 6.4% of parents reported that 
there were fire cases in their house in the past two years (Kulantahayan et. al, 2016). Children 
are one of the highest risk groups of those who experience fire and burn related deaths and 
injuries. This is due to the nature of their curiosity; in which they might have come into contact 
with objects that can cause severe injuries (Safe Kids Foundation, 2015). Children playing with 
fire or touching hot objects can result in fire and burn related injuries. This not only give 
effects in great medical costs and economic loss, but also cause immeasurable psychological 
consequences not only for the child, but also for wider family and community (Safe Kids 
Foundation, 2015).   

 
 However, fire and burn injuries are preventable (Shi et. al, 2016). Thus, this study was 

conducted to study effectiveness of fire and burns at home education among primary school 
children in Hulu Langat, Selangor. Fire and burn at home as the focus because there were less 
studies done compared to road and occupational injuries in Malaysia (Peck, 2011). While 
there were less studies related to home injuries, only 11% of parents’ report that schools 
frequently teach fire safety education (Sahril et. al., 2014). This statistic illustrates the need 
for education efforts to include messages on proper prevention as fire and burns are 
preventable.   

 
Selangor was chosen as the sampling location because the highest number of fire cases 

with bad consequences of death and injuries compared to other countries in Malaysia. 
Surprisingly, Selangor also recorded the highest number of fire, rescue and special service 
calls (17, 737 calls) in 2016 (Olanbanji et. al., 2007). Other than that, by referring to the report 
released by Safe Kids Malaysia, children age ten and eleven years old showed a higher 
percentage of getting fire and burn related injuries compared to other ages. Half of them, 
which was 58.6% of students age ten and 53.1% of eleven years old children had injured due 
to fire and burn related cases (Sahril et. al., 2014). Therefore, in this study, students from both 
ages were selected as study population. All manuscripts must be in English, also the table and 
figure texts, otherwise we cannot publish your paper.   
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Interventions such as Education, enforcement, and engineering (3E’s) have traditionally 
been considered to prevent unintentional injuries. Interventions also considered in terms of 
preventing the occurrence of the injury, minimizing the severity of injury at the time of the 
injury, and minimizing the severity of injury following the injury event (MHLG, 2016). 
Therefore, it is important to give education as well as enough information to children 
regarding fire and burns to save their life.  
 
Materials and Method  

This was a quasi-experimental study (pre-test and post-test) conducted in two randomly 
selected primary schools (rural and urban) in Hulu Langat, Selangor, Malaysia. For this 
research purposes, one of primary school from Cheras represented urban while primary 
school from Hulu Langat represented as rural area. This pre and post-test Quasi-Experimental 
study was carried out to determine the effectiveness of fire and burns at home education.  
 

The study population for this study were primary school children (aged ten and eleven 
years old). These children were divided into control and experimental groups. The sample size 
was calculated using the formula of two groups comparison.   

 
Inclusion criteria: Male and female students at the age of ten and eleven years old and 

have signed respondent’s information sheet and informed consent form and whose parents 
have signed respondent’s information sheet and guardian’s/parent’s consent.  Exclusion 
criteria: Students who are unable to read.  

 
The total number of sample size in this study were 152 (76 x 2) school children from two 
schools.   

  
Study Instrument   

Questionnaires on fire and burns at home were distributed to the children. Each 
respondent was required to answer twice the questionnaire before and after the knowledge 
transfer session with the aid of education learning model. The questionnaire was an 
adaptation from National Fire Protection Association (NFPA) (Norton et. al., 2006).   
 

There were five sections, namely section A to E. Section A was socio-demographic factors, 
including type of school, child’s age, gender, ethnicity and experience of fire and burns at 
home. Section B asked about the general knowledge on fire and burns. Sections C contained 
questions related to identify hot and cold objects. Section D was about the steps of ‘Stop, 
Drop, and Roll’ while Section E was steps that should be taken by the children, to minimize or 
preventing fire and burns incidents. The questionnaire was presented in Malay language.  

 
The teaching model of the fire and burns at home was developed based on the teaching 

model as recommended by “Learn not to be burn, level 1” introduced by National Fire 
Protection Association (NFPA) and Fire Safety Trailer Curriculum (NFPA, 2012). The researcher 
shared the information regarding fire and burns by using educational tools, which was a 
prototype and the evaluation towards the knowledge on fire and burns among the children 
(using post-questionnaire) was carried out.  
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Study Procedures  
This study involved few steps. Step 1 was knowledge acquisition. During this process, 
researcher searched and collected as many information and knowledge in order to help the 
development of educational tool and questionnaire. After the collection of information, 
researcher proceeded to Step 2 which was the development of educational tool and 
questionnaire based on the knowledge acquired.   
 

The process continued with Step 3 where pre-testing of both educational tool and 
questionnaire were carried out. The purposes of this step were as follows: 1) to test and 
improve the educational tool based on the response given by the school children, 2) to ensure 
all questions in the questionnaire provided were understandable by the school children and 
suitable with the educational tool being used. Next, Step 4 included the improvements of the 
educational tool and the questionnaire based on the comments given during the pre-testing.   

 
Moving to Step 5 which was pre-testing to both experimental and control groups. It was 

conducted by distributing questionnaire to the selected students. In step 6, educational tool 
was given to experimental group while control group received no education related to fire 
and burns at home over the same period of time. Post-testing (Step 7) was conducted to both 
groups after one week to identify the effectiveness of educational tool in transferring 
information.  

  
Data Analysis   

Data analyses were conducted using SPSS version 21.0. Descriptive statistics of 
variables were presented as frequency, percentage, mean, median, interquartile range, and 
standard deviation. For comparison between two unpaired groups, Independent Sample T-
test or Mann Whitney U test was conducted based on normality test findings. Again, 
depending on normality distribution, Paired Sample T-test or Wilcoxon signed-rank was used 
to compare between two paired groups (before and after the introduction of learning model). 
Final results were significantly difference at a level of p-value <0.05 (USFA, 2007).  
  
Ethics  

Data collection was initiated only after the Ethics Committee for research involving 
Human Subjects of Universiti Putra Malaysia gave permission and approval (Reference: 
UPM/TNCPI/RMC/1.4.18.2). Permission from Educational Planning and Research Division of 
Ministry of Education Malaysia and Selangor State Education Department were requested 
and received. All the stakeholders such as primary school teachers and parents were informed 
and explained in detailed about the study before parental consents were obtained prior to 
the questionnaire deliveries and educational session.  

  
Results   
Socio-demographic Information   

This study was able to recruit 152 number of participants. More than half of them 
(55.9%) were female students. Malays are the majority ethnics; 98.7%, followed by Indians; 
0.7%, and another race (0.7%). 69 (45.4%) of the children were reported of experiencing fire 
and burn related injuries while 3.3% claimed that they had experienced burning home.   
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The results in Figure 1 showed that among students who experienced fire and burn 
injuries, there were higher percentages of males when compared to females. There were also 
higher percentages of urban compared to rural school as shown in Figure 2. 
 

 
Figure 1: Percentage of fire and burn injuries across gender (N=69) 
 

 
Figure 2: Percentage of fire and burn injuries across type of school (N=69) 
 
Background knowledge between groups  

There were no significant group differences among control and experimental groups. 
The overall result of background knowledge of fire and burn before the introduction of 
learning model among control and experimental groups was tabulated in Table 1. However, 
there was a significant difference on the background knowledge of fire and burn at home 
when comparing between rural and urban schools. The result is as shown in Table 2.   

 
Table 1 
Background knowledge of fire and burn at home between control and experimental groups 
Variables Mean (SD) p-value 

Experimental Control 

Pre-Test 22.37 22.36 0.97* 
Knowledge (2.19) (2.66)  

*p is significant when <0.05 
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Table 2 
Background knowledge of fire and burn at home between rural and urban schools 

Variables Mean (SD) p-value 

Rural Urban 

Pre-Test 20.87 23.86 <0.001* 
Knowledge (1.96) (1.87)  

* p is significant when <0.05 
  
Knowledge on Fire and Burn After the Introduction of Learning Model   

Further analysis performed between control and experimental groups after the 
intervention learning model applied to the experimental group. There was a significant 
different between these two groups as revealed in Table 3.   

 
Table 3 
Knowledge on Fire and Burn After the Introduction of Learning Model Among Control and 
Experimental Groups 

Variables Mean (SD) p-value 

Control Experimental 

Post-Test 22.58 27.37 <0.001* 
Knowledge (2.17) (1.57)  

*p is significant when <0.05 
  

Paired T-test analysis was carried out to compare the knowledge level of fire and burns at 
home before and after the introduction of intervention model. This analysis was done among 
students in experimental group. Referring to Table 4, there was a significant improvement on 
the knowledge level after the students joined the educational session.   
  
Table 4 
Knowledge on Fire and Burn among experimental group before and after the introduction of 
learning model 

Variables Mean (SD) p-value 

Before    After 

Post-Test Knowledge 22.36      27.37 

(2.66)     (1.57) 

<0.001* 

*p is significant when <0.05 
 
Discussion  
Socio-demographic information   

In this study, female participants, (56.5%) in rural and (55.3%) in urban areas showed 
predominance in comparison to male participants. Hemeda et. al also found similar data in 
their study (Ghasemi & Zaheiasl, 2012). In this study, the two schools selected consisted of 
higher female students compared to male students in total.   
 

Most of the students participated in this study were Malay. In rural area, all of the school 
children (100%) and majority of children in urban area (97.4%) were Malays. This was because 
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both schools selected were Malay-stream school systems. Most of the students in Malay-
stream schools consist of Malay ethnic, with minorities of other races.  

 
Based on the reported fire and burn injuries, males had a higher tendency (56.5%) to get 

involved with the injuries compared to female (43.5%). This result is supported with previous 
study, in which they stated that male children are at increased risk, often due to fire play and 
risk-taking behaviours (Hemeda, Maher & Mabrouk, 2003). The study also stated that males 
are more impulsive and destructive than females. It is encouraging to compare this statement 
with that found by in the previous study by Sahril et. al (2014) stated that the difference 
between genders may be related to traditional males and females’ roles (Peck, 2011). 
Differences in socialisation operating at early age may also result in differences in risk-taking 
behaviours between males and females.   

 
Among students who had experienced fire and burns incidents at home (N=69), 47.8% of 

them were students from rural school. Surprisingly, students from urban area reported to 
have a higher percentage (52.2%) of fire and burn related injuries at home. Consistent with 
the literature, urban environments were also well-documented risk factors for fire and burns 
at home setting (Blom et. al., 2016). Other than that, researcher from previous study also 
found that participants from urban area had the highest incidence rate of fire and burn 
injuries compared to that in rural area (Parker et. al., 2013). The high incidence in children in 
urban areas could reflect the vulnerability among children living in cramped housing 
conditions (Van der Geer et. al., 2000).   

 
From Table 4, it can be concluded that burn injuries (45.4%) affected the children more 

than fire injuries (3.3%) at home setting. This result support evidence from previous 
observations from previous study, who revealed that the occurrence of burn injuries among 
children was higher than the percentage of flame injuries (Safe Kids Foundation, 2015). Similar 
results were seen a study done by Chien et al. that showed predominance of burn injuries 
over flame injuries (Shrestha, 2006).   

  
Background Knowledge between Groups   

Quasi-experiments are subject to concerns regarding internal validity, because the 
experimental and control groups may not be comparable at baseline. Therefore, random 
assignment was used. In this study, continuous variable of knowledge score was tested for its 
association with the background knowledge between control and experimental groups using 
Independent T-test as all data was normally distributed. The difference of knowledge 
between those who were in control group and those who were in experimental group was 
statistically not significant (p=0.97). This was because random assignment was used in which 
study participants have the same chance of being assigned to the experimental group or the 
control group (Chien et. al., 2003).   
 

However, by comparing the background knowledge between students in rural and urban 
school, it showed a statistically significant result with value of p < 0.01. Students in urban 
school had a higher mean score (23.86) compared to those in urban school (20.87). In 
accordance with present results, previous studies have demonstrated that there were more 
fire and burn victims reported in hospital came from urban area due to the fact that they had 
a higher knowledge level and awareness to get better treatment (Ghasemi & Zahediasl, 2012).   
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 Knowledge on Fire and Burn After the Introduction of Learning Model   
After the introduction of the intervention learning model, the knowledge score (post-

test) on fire and burns at home were then compared between both control and experimental 
groups. There was a significant difference (p<0.001) between control and experimental 
groups after the experimental group participated in the educational session. Students in 
experimental group had a higher mean score (27.37) compared to that in control group 
(22.58).   
 

As the data was normally distributed, Paired T-test was used to compare the knowledge 
score of fire and burns at home (before-after) among students in experimental group. The p-
value of this test was <0.01. The significant difference between the pre-test and post-test 
based on the results of Table 4, was the sign of successful knowledge transfer through the 
intervention (White & Sabarwal, 2014).   
  
Conclusion   
Fire and burns at home among children needed an attention because shown an increasing 
pattern. To increase the awareness and understanding of fire and burns at home setting, 
there is a need for educational and intervention programs. Thus, it is recommended to include 
some context related to fire and burns prevention and control methods and precaution in 
academic curriculum or in curriculum activity of students. To be effective, educational 
programmes need to be combined with programmes involving legislations and standards and 
product modifications for prevention purposes.  
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