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ABSTRACT

This research explored the predictive effects of  school safety on science achievement among Southeast Asian 
eighth graders in TIMSS 2015. In this research, principals’ responses of  School Discipline Problems Scale, teach-
ers’ responses of  Safe and Orderly School Scale, as well as students’ responses on the Student Bullying Scale were 
reported. The data were obtained from 9,726 Malaysian students, 6,116 Singaporean students, and 6,482 Thai 
students who participated in TIMSS 2015. The secondary data analysis using International Database (IDB) Ana-
lyzer revealed that principals’ reports of  school discipline problems were significantly linked to Grade 8 students’ 
science achievement in Malaysia, Singapore, and Thailand. Science teachers’ reports of  safe and orderly school 
were significantly linked to Singaporean eighth graders’ science achievement. Student bullying was significantly 
linked to Grade 8 students’ science achievement in Malaysia and Singapore. Administrators, educators, and poli-
cymakers who wish to improve students’ science achievement in TIMSS would benefit from the findings of  this 
research that revealed research evidences on significant impact of  school safety involving cybersecurity. Aware-
ness should be raised on the need to have more precautions taken on school safety especially on cybersecurity in 
the advent of  digital era, learning from a country with success stories on school safety and cybersecurity such as 
Singapore.
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INTRODUCTION

The issues of  security have been the pe-
rennial global concerns not only in developing 
and developed nations of  Southeast Asia region 
but also globally as reported by Collins (2003) 
and Smith (2004) respectively. Among the criti-
cal concerns in the advent of  digital era in many 
educational systems are school safety, cybersecu-
rity, and cyber ethics that were reported widely 
in news (e.g., Nobullying.com, 2015) and some 
research studies (e.g., by Masrom et al., 2012; 

Kritzinger, 2015; Kallberg & Thuraisingham, 
2012) but still lack supportive and corrective ac-
tion plans, hence much research urgency with 
preventive measure is needed.

In the recent years, there are increasing 
evidences of  many forms of  threats including 
not only direct but also indirect bullying or some-
times being referred to as cyberbullying (Nobul-
lying.com, 2015), cybercrime (McQuade, 2006; 
Moore, 2010) and terrorism (Enders & Sandler, 
2011; Hoffman, 2006). In addition, the acts of  
bullying are still increasing and Malaysia as one 
of  the Asian countries is facing a high percentage 
of  kids who are bullied at schools. It has reached *Correspondence Address

E-mail:  layyoonfah@yahoo.com.my 

the alarming statistic of  64%.
Effective implementation of  educational 

policies, curricula/resources, and pedagogical 
approaches is always believed to have effects on 
the students’ academic performance. But what 
students experience within and beyond the class-
room (e.g., their learning environment) are more 
likely to have a more direct impact on their learn-
ing. Hence in an effort to build a better relation 
between curriculum and instruction in safe en-
vironment, the concept of  student’s engagement 
in content through pedagogical approaches sup-
ported by environment that is safe and conducive 
is believed to have the most influence on stu-
dent’s learning. This aspect has been highlighted 
by many researchers, such as Parsons & Taylor 
(2011), and Zepke & Leach (2010).

The engagement of  learning content in-
volving pedagogical approaches supported by 
conducive learning environments taking into 
consideration the safety of  school are also among 
the factors identified in the Trends in Interna-
tional Mathematics and Science Study (TIMSS). 
TIMSS is an international comparative study 
initiated by the International Association for 
the Evaluation of  Educational Achievement (or 
known as IEA) since 1995 through international 
comparative research (Robitaille & Donn, 1993). 
Since then, it contributed to further understand-
ing about how Information Technologies are af-
fecting the way students learn in schools as well 
as what works in education and why.

There were many multi-faceted factors 
contributing to science performance in TIMSS 
that have been broadly researched in the recent 
years, among which include the affective (i.e., 
attitude, interest, motivation, and values), cog-
nitive, and socio-cultural aspects. For example, 
much emphasis has been placed by the Malay-
sian government to benchmark students’ cogni-
tive performance against international standards 
through participating in a comparative study such 
as TIMSS (Ministry of  Education, 2012) since 
early year till recently. Various policy makers and 
researchers who wish to see the improvement in 
the quality of  educational systems in Malaysia 
had conducted TIMSS studies as reported in Ong 
& Gonzalez (2012) as well as Ong et al. (2013).

Although there are 11 ASEAN countries 
in the region, only 3 out of  the 11 SEAMEO 
(Southeast Asian Ministers of  Education Orga-
nisation) member countries, including Malaysia, 
Singapore, and Thailand, participated in TIMSS 
2015. Nevertheless, unlike their counterpart Sin-
gapore that was evaluated consistently high as 
top ranking achiever in mathematics and science, 
both Malaysia and Thailand were only ranked 
at the 24th and 28th places respectively in TIMSS 

2015 science assessment at the eighth grade. The-
se two countries were also ranked at the 22nd and 
30th respectively at the eighth grade of  mathema-
tics assessment in TIMSS 2015. Therefore, there 
is a lot for a country like Malaysia to learn from 
the neighbouring country Singapore and emulate 
their success stories. 

This study aims at exploring the predictive 
effects of  school safety on science achievement 
among Southeast Asian eighth graders in TIMSS 
2015 through international comparative research 
among Malaysia, Singapore, and Thailand as 
preventive measure in raising awareness on the 
security issues affecting learning environments. 
However, this research will only focus on the 
main aspects related to school safety as discussed 
in the following paragraphs.

The quality of  the teaching and learning 
of  mathematics and science among Grades 4 and 
8 students across participating countries was as-
sessed by TIMSS (Martin et al., 2012; Reddy et 
al., 2016; Chen et al., 2012). In the recent cycle 
of  TIMSS, the findings revealed that Japan, Rus-
sian Federation, Hong Kong SAR, Singapore, 
and Korea are listed as the top five achievers with 
the latter two, i.e. Singapore and Korea are the 
top achievers in science at the fourth grade. At 
the eighth grade, Japan, Chinese Taipei, Korea, 
Singapore, and Slovenia are listed in the top five 
with Singapore is the top achiever in science. East 
Asian countries like Chinese Taipei, Japan, Hong 
Kong SAR, Korea, and Singapore are also the top 
achievers in mathematics at the fourth grade and 
eighth grade. 

Singapore joined the TIMSS at both the 
fourth and eighth grade levels since 1995. But 
Malaysia only joined the programme at the 
eighth grade level in 1999. In the same year 1999, 
Thailand joined the program at both the fourth 
and eighth grade levels. The following Table 1 
provides a summary of  the Grade 8 science per-
formance Malaysia, Singapore, and Thailand 
from TIMSS 1995 to TIMSS 2015.

Year

No. of 
Par-

ticipating 
Countries

TIMSS Science Scores of 
Grade 8 Students

Malaysia
Singa-
pore Thailand

1995 45 - 580 -

1999 38 492 568 482

2003 46 510 578 -

2007 59 471 567 471

2011 63 426 590 451

2015 46 471 597 456

Table 1. TIMSS (Grade 8) science scores for Ma-
laysia, Singapore, and Thailand (1995 – 2015)

Source: Martin et al. (2012)
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In the context of  education, the meaning 
of  ‘safety’ includes the practices that protect 
children from injury or risk. It is a key aspect of  
good learning or living environment provided to 
children. ‘School safety’ includes first aid; pre-
cautionary process of  emergency or fire; super-
vision of  children; protection of  personal belon-
gings; prevention of  school disciplinary problems 
and safety measures that may encompass aspects 
such as student direct or indirect bullying (also 
being referred to as cyberbullying) as well as the 
abuse of  substance for example, alcohol, drugs, 
tobacco, to name a few (Childcarelink, n.d.; Ma-
rotz, 2014).

The research on the effect of  school safety 
on student achievement was conducted but some 
findings were controversial. Literature revealed 
that while schools in high-crime and high-pover-
ty neighbourhoods tend to be less safe than other 
schools as reported by Sparks (2011), school safe-
ty plays a bigger role in influencing students’ level 
of  academic achievement and not so much on the 
neighbourhood or surroundings of  the school. 
Some interesting findings were also revealed from 
the research by Duszka (2015) regarding the ef-
fects of  school safety on school performance. The 
mean safety score of  a school was statistically 
significant (p<.01) for the elementary model. On 
average, there is an increase of  1 percent point 
in the mean school safety resulted in the school’s 
combined Florida Comprehensive Assessment 
Test (FCAT) (a standardized test on students’ abi-
lities in reading, math, writing, and science) score 
with the increase of  approximately 18 points, and 
every variable in the model was statistically signi-
ficant. However, there was no relationship found 
in both the models of  middle and high school, 
and the mean safety score of  a school was statis-
tically insignificant.

Providing blended-mode safe learning pla-
ce considering safe and orderly school has been 
the concern of  many educational systems as ref-
lected also in the SEAMEO’s seven priority are-
as (SEAMEO, 2015; Valenzuela, 2016; Weitz et 
al., 2018). These areas of  concern include ‘safe 
school concept, safe traffic, safe learning environ-
ment, and school safety network’ that are iden-
tified under Priority 3 to enhance resiliency in 
the face of  emergencies (SEAMEO, 2015). Sug-
gestions were also given by NEALS (2010) that 
a common framework for respectful communica-
tion should be provided. This is aimed to enable 
professional (including staff  in charge of  child 
protection, licensed children’s services, and so 
forth) as well as schools to provide effective and 
also timely intervention for children and young 

people who might be at risk of  abuse or neglect. 
This is because child protection policy must be 
based on the principle of  shared responsibility 
and partnership.

School safety was revealed to be able to 
improve student achievement if  consideration is 
made to improve the emergency preparedness, sa-
fety, and security that are time efficient with cost-
effective ways of  improving school organizations 
effectively while preventing human suffering 
as discussed by Artis (2019), Cornell & Mayer 
(2010), Dorn (2010), and Perše et al. (2011). It is 
also pertinent in the digital era to review literature 
on safety of  blended learning environment since 
related question (e.g. online posting) is also raised 
in TIMSS 2015. Cybersafety, or being safe online, 
is a common term used to describe an action, a 
set of  practices, and/or measures to protect our 
computer or personal information from being 
attacked. Among the examples of  the threats of  
cyber safety on individuals include cyberbullies 
(i.e. using Internet to intimidate or harass others), 
inappropriate or disturbing content, invasion of  
privacy and online predators (i.e. the use of  In-
ternet to trick somebody into meeting in person), 
to name a few. Hoaxes, identity theft, phishing, 
and spam are among the examples of  the threats 
of  cyber safety on computer in general. Spywa-
re, Trojans, and viruses/worms are examples of  
cyber safety threats to computer security. To en-
sure school safety, the following are suggested as 
action steps:  (1) be a good digital citizen by abi-
ding by the cyber safety tips, netiquette; (2) create 
smart passwords; (3) report inappropriate sites 
and cyberbullying (Coyne  & Gountsidou, 2013; 
Intel, 2011; Ross, 2011; Stewart, 2015).

The issues of  direct and indirect bullying 
(also called cyberbullying) were given much at-
tention among the public (Bullying.com, 2015, 
2017). There were many injury and fatal cases 
happening recently in Malaysia involving indivi-
dual student or group direct/indirect bullying or 
murdering cases, some of  whom have committed 
suicide due to e.g. cyberbullying. Hence, the issu-
es of  school safety and cybersecurity are getting 
more serious as reported by Hansen & Nissen-
baum(2009), Ling (2017), Mohd. Ikhwan (2017), 
and Sadho (2017). It is thus critical to raise aware-
ness on the need to have more precautions taken 
on school safety especially on cybersecurity in 
the advent of  digital era, learning from country 
with success stories on school safety and cyber-
security such as Singapore. Albert Einstein (n.d.) 
once said, ‘Try not to become a man of  success, 
but rather try to become a man of  value’. Hence 
education must be defined as something related 

to ‘desirable qualities’ that man should possess 
as pointed out by Boulifa & Kaaouachi (2015), 
Chudgar et al. (2012), and Hirst & Peters (1970). 
The high percentage of  bullying cases in Malay-
sia is getting more and more alarming as reported 
by Nobullying.com (2015). It is thus timely that 
more educational activities should be imple-
mented as part of  the precautionary measures to 
promote school safety to enhance awareness of  
cybersecurity and inculcate moral values. Hen-
ce, this study aimed to explore the contribution 
of  school safety on science achievement among 
Southeast Asian eighth graders in TIMSS 2015.

METHODS

TIMSS is one of  the projects of  the Inter-
national Association for the Evaluation of  Edu-
cational Achievement (IEA), an independent 
cooperative of  national educational research 
institutions and governmental research agen-
cies dedicated to improve education. TIMSS is 
conducted every four years on a regular cycle to 
assess fourth and eighth grade students’ achieve-
ment in science and mathematics. The internatio-
nal comparative research project is dedicated to 
providing participating countries with informati-
on to improve teaching and learning in science 
and mathematics.

 TIMSS 2015 international assessment of  
student achievement at the eighth grade compri-
ses written tests together with sets of  question-
naires that gather information on the educational 
and social contexts for achievement in science 
and mathematics. TIMSS 2015 employed a two-
stage random sample design, with a sample of  
schools drawn as a first stage and one or more 
intact classes of  students selected from each of  
the sampled schools as a second stage.

This study was a non-experimental quan-
titative survey using freely-downloadable secon-
dary data extracted from the database (URL: 
http://timssandpirls.bc.edu/timss2015/interna-
tional-database/). These include a total of  22,324 
Grade 8 students who participated in the TIMSS 
2015 assessment and they were from Malaysia (N 
=9,726), Singapore (N = 6,116), as well as Thai-
land (N = 6,482). 

Teachers’ Responses on Safe and Orderly 
School

Students participating in TIMSS 2015 
were scored according to their teachers’ perceived 
levels of  agreement with statements on the Safe 
and Orderly School Scale that was based on eight 
items (Refer BTBG07A to BTBG07H as reflected 

under the first sub-heading of  Table 2). All the 
eight items were rated on a 4-point Likert-type 
scale, ranging from ‘1’ (Disagree a lot) to ‘4’ (Ag-
ree a lot). The Cronbach’s alpha reliability coef-
ficients for the scale were .857, .897, and .838 for 
Malaysia, Singapore, and Thailand, respectively.  

Principals’ Responses on School Discipline 
Problems 

Students participating in TIMSS 2015 were 
scored according to their principals’ responses 
concerning potential school problems. These res-
ponses are based on the School Discipline Prob-
lems Scale with eleven items (Refer BCBG15A 
to BCBG15K as reflected under the second sub-
heading of  Table 2). All these eleven items were 
rated on a 4-point Likert-type scale, ranging from 
‘1’ (Serious problem) to ‘4’ (Not a problem). The 
Cronbach’s alpha reliability coefficients for the 
scale were .885, .935, .921 for Malaysia, Singapo-
re, and Thailand, respectively.  

Students’ Responses on Student Bullying
Students participating in TIMSS 2015 

were scored according to their responses on how 
often they experienced bullying behaviours on 
the Student Bullying Scale that was based on nine 
items (Refer BSBG16A to BSBG16I as reflected 
under the third sub-heading of  Table 2). All the 
nine items were rated on a 4-point Likert type 
scale, ranging from ‘1’ (At least once a week) to 
‘4’ (Never). The Cronbach’s alpha reliability coef-
ficients for the scale were .810, .838, and .802 for 
Malaysia, Singapore, and Thailand, respectively.  

Science Achievement
The science achievement scale of  TIMSS 

2015 was based on items including content (in 
Biology, Chemistry, Earth Science, Physics) as 
well as cognitive domains in science (such as 
Knowing, Applying, Reasoning). TIMSS uses 
an imputation methodology, involving plausible 
values, to report student performance. Plausible 
values that are based on the imputation theory of  
Rubin (1987) as well as consisting of  an approa-
ch developed by Mislevy & Sheehan (1987, 1989) 
are random elements from the set of  scores. The-
se scores are randomly drawn from the marginal 
posterior of  the latent distribution that are used 
as a measure of  science achievement. To combi-
ne the five plausible values as well as to produce 
their average values and corrected standard er-
rors, a plug-in for SPSS namely The International 
Database (IDB) Analyzer for TIMSS by IEA was 
used. The following demographic characteristic 
of  students participating in this research e.g. gen-

http://timssandpirls.bc.edu/timss2015/international-database/
http://timssandpirls.bc.edu/timss2015/international-database/


431
Y. F. Lay and K.T. Ng / JPII 8 (3) (2019) 426-435Y. F. Lay and K.T. Ng / JPII 8 (3) (2019) 426-435430

der (dummy coded as 0 = ‘female’, 1 = ‘male’) 
was also included as a control variable apart from 
the aforementioned measures. 

Figure 1. A Conceptual Framework

RESULTS AND DISCUSSION

This section displays the results of  data 
analysis summarised in Tables 2 to 9 reflecting 
the focus of  this study to examine the predictive 
effects of  school safety on science achievement 
among Southeast Asian eighth graders in TIMSS 
2015.

As illustrated in Table 2 that shows the ave-
rage scale scores, Singaporean students were in 
schools with hardly any problems as reported by 
their principals. However, students in Malaysian 
and Thailand have minor problems in schools. 
Singaporean students were in very safe and order-
ly schools as reported by their teachers as com-
pared to the students in Malaysian and Thailand 
who are in safe and orderly schools. Singaporean 
and Malaysian students were almost never being 
bullied. Nevertheless, Thai students were bullied 
about every month.

Table 1. Descriptive Statistics (Weighted) with Average Scale Scores for Safe and Orderly School 
(Teachers’ Responses), School Discipline Problems (Principals’ Responses), as well as Student Bully-
ing (Students’ Responses)

Code Statement 
Malaysia Singapore Thailand 

M SD M SD M SD

Teachers’ responses on safe and orderly school (BTBGSOS)

BTBG07A This schools is located in as safe neighborhood 3.46 .632 3.80 .461 3.47 .699

BTBG07B I feel safe at this school 3.58 .538 3.81 .456 3.61 .571

BTBG07C This school’s security policies and practices are suf-
ficient

3.30 .633 3.67 .559 3.41 .621

BTBG07D The students behave in an orderly manner 3.16 .591 3.27 .762 2.95 .691

BTBG07E The students are respectful of  the teachers 3.16 .602 3.29 .723 3.25 .652

BTBG07F The students respect schools properly 2.73 .691 3.13 .799 2.88 .733

BTBG07G This school has clear rules about student conduct 3.52 .600 3.60 .617 3.39 .656

BTBG07H This school’s rules are enforced in a fair and consis-
tent manner

3.40 .650 3.46 .688 3.41 .662

Average scale score 9.78(.13) 11.29 (.09) 10.08 (.15)

Note: 1 = disagree a lot; 2 = disagree a little; 3 = agree a little; 4 = agree a lot; standard errors in parentheses

Principals’ responses on school discipline problem (BCBGDAS)

BCBG15A Arriving late at school 3.35 .691 3.26 .529 2.94 .751

BCBG15B Absenteeism (i.e., unjustified absence) 3.11 .874 3.41 .581 2.90 .832

BCBG15C Classroom disturbance 3.20 .687 3.32 .540 3.12 .658

BCBG15D Cheating 3.55 .557 3.80 .400 3.48 .666

BCBG15E Profanity 3.50 .609 3.62 .523 2.98 .684

BCBG15F Vandalism 3.22 .702 3.79 .407 3.34 .674

BCBG15G Theft 3.37 .623 3.73 .442 3.55 .595

BCBG15H Intimidation or verbal abuse among students (includ-
ing texting, emailing, etc.)

3.57 .544 3.40 .571 3.49 .585

BCBG15I Physical injury to other students 3.70 .495 3.83 .372 3.51 .617

BCBG15J Intimidation or verbal abuse among students (includ-
ing texting, emailing, etc.)

3.82 .412 3.86 .349 3.88 .372

The analysis of  data on the percentage of  
Southeast Asian students according to categories 
of  safe and orderly school, school discipline prob-

lems, as well as student bullying with their respec-
tive average science achievement is illustrated in 
Tables 3 to 5 respectively.

Teachers’ Responses on Safe and Orderly School

Table 3. Teachers’ Responses on Safe and Orderly School 

Country N

Very Safe and Orderly Safe and Orderly
Less than Safe and 

Orderly
Average 

Scale Score%
Average 

Achievement
%

Average 
Achievement

%
Average 

Achievement

Malaysia 9,033
32.35
(3.82)

477.56
(7.23)

61.82
(4.25)

464.28
(6.43)

5.83
(1.95)

458.73
(23.64)

9.78 (.13)

Singapore 6,098
63.76
(2.17)

606.29
(4.20)

32.88
(2.15)

582.09
(7.87)

3.37
(.82)

571.18
(15.01)

11.29 (.09)

Thailand 6,482
42.30
(3.78)

460.71
(6.96)

51.96
(3.86)

451.11
(6.06)

5.74
(1.70)

462.84
(21.40)

10.08 (.15)

Average
46.14
(1.93)

514.85
(3.62)

48.88
(2.04)

499.16
(3.94)

4.98
(.90)

497.59
(11.75)

Table 3 summarises teachers’ responses 
on safe and orderly school of  which 63.76% (the 
highest) of  Singapore responded very safe and 
orderly, as compared with only 42.30% of  Thai 
teachers and 32.35% of  Malaysian teachers re-

ported very safe and orderly. On the contrary, 
Malaysian teachers reported the least safe and 
orderly (5.83%) as compared to Thai teachers 
(5.74%) and Singapore teachers (3.37%).  

Note: Standard errors in parentheses

Country
N

Hardly Any Prob-
lems

Minor Problems
Moderate to Severe 

Problems
Average 

Scale Score% 
Average 

Achievement
% 

Average 
Achievement

%
Average 

Achievement

Malaysia 9,636
49.51
(4.59)

484.43
(5.88)

47.60
(4.44)

456.32
(6.58)

2.90
(2.11)

475.73
(12.42)

10.77 (.15)

Principals’ Responses on School Discipline Problems 

BCBG15K Physical injury to teachers or staff 3.97 .224 4.00 .000 3.94 .302

Average scale score 10.77(.15) 11.67 (.00) 10.44 (.14)

Note: 1 = serious problem; 2 = moderate problem; 3 = minor problem; 4 = not a problem; standard errors in 
parentheses

Students’ responses on student bullying (BSBGSB)

BSBG16A Made fun of  me or claeed me names 2.55 1.18 2.27 1.10 2.76 1.21

BSBG16B Left me out of  their games or activities 1.61 .93 1.80 .94 1.52 .93

BSBG16C Spread lines about me 1.73 .93 1.67 .88 2.42 1.11

BSBG16D Stole something from me 1.83 .94 1.30 .66 2.08 1.08

BSBG16E Hit or hurt me (e.g., shoving, hitting, kicking) 1.37 .77 1.50 .85 1.97 1.15

BSBG16F Made me do thing I didn’t want to do 1.51 .86 1.44 .76 1.85 1.04

BSBG16G Shared embarrassing information with me 1.55 .86 1.54 .82 1.66 .95

BSBG16H Posted embarrassing things about me online 1.31 .69 1.22 .56 1.26 .67

BSBG16I Threatened me 1.28 .67 1.21 1.29 .72

Average scale score 9.33 (.05) 9.70 (.03) 8.80 (.04)

Note: 1 = at least once a week; 2 = once or twice a month; 3 = a few times a year; 4 = never; standard errors 
in parentheses

Table 4. Principals’ Responses on School Discipline Problems
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Based on the information from Table 4, 
it can be seen that the principals’ responses on 
school discipline problem is the best among the 
three countries, with 74.17% (the highest) res-
ponded there are hardly any problems related to 
school discipline and none of  them responded 

there are moderate to severe problems. Whereas 
Thailand’s principal responded with the highest 
percentage (4.52%) among the three countries 
compared on moderate to severe problems expe-
rienced in school discipline.

Singapore 5,945 74.17
(.00)

605.60
(3.55)

25.83
(.00)

571.44
(6.89)

11.67 (.00)

Thailand 6,452 42.28
(4.04)

472.70
(6.01)

53.21
(3.96)

444.02
(5.97)

4.52
(1.73)

433.01
(13.68)

10.44 (.14)

Average 55.32
(2.04)

520.91
(3.04)

42.21
(1.98)

490.59
(3.75)

2.47
(.91)

454.37
(9.24)

Country N

Almost Never About Monthly About Weekly
Average 

Scale Score%
Average 

Achievement
%

Average 
Achievement

%
Average 

Achievement

Malaysia 9,693 47.65
(1.12)

488.99
(3.57)

41.73
(.69)

466.65 
(4.20)

10.62
(.80)

410.47
(8.73)

9.33 (.05)

Singapore 6,092 57.63 
(.76)

603.46
(2.98)

35.96
(.73)

591.82
(3.78)

6.41
(.37)

562.93
(7.39)

9.70 (.03)

Thailand 6,456 33.07
(1.10)

458.10
(4.89)

50.14
(.90)

460.43
(4.53)

16.80
(.84)

438.40
(4.91)

8.80 (.04)

Average 46.12 
(.58)

516.85
(2.25)

42.61
(.45)

506.30
(2.41)

11.28
(.41)

470.60
(4.15)

Table 5. Students’ Responses on Student Bullying

Students’ Responses on Student Bullying

Note: Standard errors in parentheses

Note: Standard errors in parentheses

From the illustration of  data as shown 
in Table 5, Singapore again shows the highest 
percentage with 57.63% students responded al-
most never experienced student bullying, and 
the lowest percentage with 6.41% responded on 
student bullying about weekly. On the contrary, 
Table 6. Correlations between safe and orderly school (teachers’ responses), school discipline prob-
lems (principals’ responses), as well as student bullying (students’ responses) with science achievement 

Thailand students’ responses on student bullying 
about weekly is the highest percentage (16.8%) 
among the three countries. Only 33.07% (the lo-
west among the three countries) reported almost 
never experience on student bullying.

Malaysia

R SE

BCBGDAS .17* .05

BTBGSOS .09 .05

BSBGSB .21* .02

Singapore

R SE

BCBGDAS .25* .04

BTBGSOS .21* .05

BSBGSB .09* .02

Thailand

R SE

BCBGDAS .19* .05

BTBGSOS .04 .06

BSBGSB .04 .02

*p <.05;BCBGDAS = School Disci-
pline Problems; BTBGSOS = Safe 
and Orderly School; BSBGSB = 
School Bullying

To determine whether or not school safety 
was predictive of  Southeast Asian Grade 8 stu-
dents’ science achievement, the correlation and 
simultaneous multiple regression analyses were 
conducted separately for each education system 
as illustrated in Table 6 to Table 9. 

The analysis of  results in Table 6 reveals 
that there was significant relationship between 
principals’ reports of  school discipline problems 
with Grade 8 students’ science achievement in 

Malaysia, Singapore, and Thailand (r = .17, .25, 
and .19, respectively). There was significant cor-
relation between Singaporean science teachers’ 
reports of  safe and orderly school with their Gra-
de 8 students’ science achievement. There were 
also significant associations between student 
bullying as well as the Grade 8 students’ science 
achievement in Malaysia and Singapore respec-
tively.

*p <.05; BTBGSOS = Safe and Orderly School; BCBGDAS = School Discipline Problems; BSBGSB = Student 
Bullying

Table 7. Teachers’, principals, and students’ responses on safe and orderly school, school discipline 
problems, and student bullying in predicting Southeast Asian Grade 8 students’ science achievement

Malaysia Singapore Thailand

Β SE B SE Β SE

Constant 422.26* 30.67 504.97* 22.22 437.57* 28.02

BTBGSOS 4.70 2.97 8.17* 1.87 1.81 2.70

Adjusted R2 .01 .04 .00

Constant 361.22* 31.63 437.34* 24.95 354.00* 28.53

BCBGDAS 10.17* 2.90 13.66* 2.06 9.73* 2.73

Adjusted R2 .03 .06 .04

Constant 371.81* 13.80 551.34* 9.07 450.33* 8.16

Gender -3.32 3.21 3.70 3.68 -19.31* 4.80

BSBGSB 10.85* 1.28 4.48* .80 1.65 .85

Adjusted R2 .04 .01 .02

Based on the information from Table 7, 
there are evidences that the significant β values 
of  safe and orderly school contributed signifi-
cantly (8.17) to students’ science achievement 
as reported by Singaporean science teachers. It 
was shown that there was significant association 
between principals’ reports of  school discipline 
problems as well as Grade 8 students’ science 
achievement in Malaysia, Singapore, and Thai-
land (β = 10.17, 13.66, and 9.73, respectively). 
There was significant contribution of  the β va-
lues of  student bullying towards students’ scien-
ce achievement in Malaysia and Singapore (i.e., 
10.85 and 4.48, respectively). On the contrary, 
Thai female students scored significantly higher 
than their male counterparts on the TIMSS 2015 
science assessment.

Future researches to explore the predictive 
effects of  student-level and teacher-level factors 
on eighth grade students’ science achievement 
seem crucial and warranted for further investiga-
tion. On top of  that, the interplay relationships 
between student-level, teacher-level, and school-
level factors in influencing students’ science achie-

vement worth further exploration using second 
generation statistical technique such as Structural 
Equation Modeling (SEM) in an attempt to fill 
the knowledge gap in this research area. In ad-
dition, this research involved non-experimental 
survey research using only secondary data drawn 
from the TIMSS 2015 database. Perhaps some 
experimental research studies should be conside-
red in future research to investigate the predictive 
effects of  ‘Moral ethics and values-based educa-
tion’ as well as ‘Safe and Orderly School’ on stu-
dents’ science achievement.

CONCLUSION

Secondary data analysis using TIMSS 
2015 data reveals the significant contribution of  
principals’ reports of  ‘school discipline problems’ 
towards science achievement of  Grade 8 students 
in Malaysia, Singapore, and Thailand. Science te-
achers’ reports of  ‘safe and orderly school’ show 
significant contribution towards Singaporean 
eighth graders’ science achievement. Students’ 
responses on ‘student bullying’ also show signifi-
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cant contribution to science achievement of  Gra-
de 8 students in Malaysia and Singapore except 
Thailand. 

However, the adjusted R2 values (within 
the range of  .01 to .06) indicates that the va-
riability in science achievement accounted for 
by school discipline problem, safe and orderly 
school, and student bullying was relatively low, 
respectively. Despite that, there were evidences 
from this research on the importance to maintain 
safe and orderly school to optimise learning and 
enhance students’ science achievement. Hence, 
administrators, science educators, and policy 
makers who wish to improve students’ science 
achievement in TIMSS would be benefitted from 
the findings of  this research that reveal empirical 
evidences on significant impact of  school safety.
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