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Abstract: This paper focus point is common building defects
that usually give result instead of the negative impacts on the
teaching and learning environment school buildings in Malaysia.
An overview of common defects is involved in the school
building, which will facilitate a comparative school building
performance. The study stated the failure to control the critical
defects in the school building and then concluded that they are
affecting the teaching and learning environment. Thus, this study
aimed to identify the building defects that commonly happen in
school buildings in Malaysia. Next, identified the critical
elements of school building involved in defects. It also analyzed
the effect of school building defects towards the teaching and
learning environment. A literature review was conducted to
analysis the common building defects involved at the school
building. Beside, this paper reviewed, summarized, and discussed
the common building defects that usually happen in the school
buildings and the effect to the teaching and learning
environment. The survey instruments used in this study were
random questionnaire distribution to fifty (50) respondents and
interview with ten (10) teachers. The findings had shown that
major defects in the school buildings are peeling paint,
dampness, and cracked wall. The finding revealed that school
building defects mostly affected students’ concentration and
attendance where it found from the majority of interview
participants, thereby giving a direct impact on the environment of
teaching and learning. This paper provides the current
information, knowledge and findings that related with common
types of school building defects that may affect students’
performance. Therefore, it will assist the school building
management, building facilities and other professionals to clarify
the specific building defects more early based on the current
findings.
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I. INTRODUCTION

School buildings are the environment in which the
teaching and learning process unfolds among teachers and
students. The condition of a school building is more
correlated to student performance than other influential
factors such as family background, socioeconomic status or
financial, school attendance, and behaviour. On the other
hand, National Clearinghouse for Educational Facilities also
found out that poor condition of school facilities will affect
academic achievement [24].

Statistics (NCES) reported that 48% of teachers
transferred to another location of school and 39% switched
professions because their workplace is lacking of
management facilities and is poor in terms of comfort level.
Improving the school facilities and environmental condition
may also give more benefits to the teachers or supporting
staff by increasing their morale and reduce absenteeism and
turnover, indirectly leads to student achievement [18].

The implications for health, teaching and learning process
of students who spend time in the school building are based
on the decision about the location a school is built, design of
building structure, method of construction, the facilities
installed and school policies, and programs that are
implemented. To ensure the functioning of all school
facilities such as air conditioning, fans, chairs and tables,
lighting and others, the school facility management
department has to be ready with a monthly record for
assessing the facilities’ condition in a proper system. Any
updating of facility items and maintenance or repair
normally will be recorded by following the standards and
guideline [34].

However, the poor condition of school building
performance is not only caused by unmaintained facilities
but also critical building defects that always affect the
building performance and the teaching and learning process.
According to the building condition assessment conducted
in the school building as recorded, a total of 4,275 defects
were identified at Kuching, which include components of
walls, floor, doors, fittings, windows, and ceiling; however,
from the assessment, school building cracks has the highest
percentage of defects which is about 16.2%. Large number
of school building cracks is due to functionality in the walls
and floor as a major component of a building itself [1].
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The success of teaching and learning process in the school
environment is based on the comforts level and building
performance itself. School building defects always disturb
the condition of comfort during the teaching and learning
process, by which effectiveness of school building
performance with well-organized and efficient lesson
planning preparation will help a teacher to teach and the
students have more concentration to learn. Failure to
maintain the school building from any defects will not be
conducive for smooth teaching and learning process hence
resulting frustration among students [35].

According to the U.S. Department [39] of Education,
federal, state and local government spend more than $50
billion per year to build and renovate public schools
building including various categories of damage and defects
especially in school facility and building structure. Likely,
the problem of school building defects is not taken too
seriously because the benefits may be focused on non-
academic outcomes like student health and safety [8]. In
contrast, this will affect the school reputation directly and
indirectly for the school‘s long-term building performance
[11].

Building defects derived several bad consequences in
ensuring high quality of school building to produce high
impact on teaching and learning environment. The
importance to know about the soul of education, which is
good infrastructure, is truly at the base of quality of
education and good building condition where the teaching
and learning process will produce perfect student
achievement [18].

The purpose of the study presented here is to evaluate the
effectiveness of teaching and learning by analyzing the
common defects that contribute to the school building.
Major defects involved in school buildings will be identified
in this study. Besides, this study aimed to analyze the impact
of school building defects to the teaching and learning
environment.

Il. LITERATURE REVIEW

The manuscript article should be written in English in the
font of Times New Roman, which includes the following:
abstract, introduction, literature review, objectives, research
methodology, theory, testing and analysis, results and
discussions, conclusion, acknowledgement and references.
Manuscript should be prepared via the Microsoft Word
processor. Do include the duplicate hardcopy and softcopy
to the editor.

School Building Defects

Building defects means the material, component or
finishes which fail to meet its expected building
performance criteria. There are many problems to relate
with building defects such as failures in the function and
occupant discomforts that reduce the efficiency of building
performance [30] Roman.

Teaching and Learning Environment

Teaching and learning activities need the basic learning
environment. Building an excellent learning environment
means considering both perspectives of psychologists and
instructional lists, which help teaching process to be more
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productive to the learners. Learning environment reflects the
various physical aspects such as locations, cultures, and
contexts where the students have the capability to learn.
Students are encouraged for wide learning that result in
more experience on learning; it is also more accurate and
effective that focuses not only on traditional learning. The
teaching and learning environment could give an impact to
students’ behaviour, attitude, and achievement [7].

Common Type of Building Defects

Generally, several types of building defects that are
usually involved in building elements include walls, tiles,
doors, windows, ceilings, and roofs [3]. Besides, building
defects frequently found in building elements will be
discussed which include wall cracks, dampness, peeling
paint, attack of insects or termites, timber decay, fungal or
small plant attack, defective plaster rendering, roof defects,
and erosion of mortar joint.

Table 1. List of common buildings defects with the
related researcher

No Common

Building Defects Researcher

1.  Crack on walls (Ahzahar et al., 2011),
(Olanrewaju 2012)
(NIOSH 2012), (Whiteley
2007)

(Bakri & Mydin 2014),
(NIOSH 2012), (Hollis
2006), (Keith 1987)

(Ishak et al. 2009), (Barry

2. Peeling paint

3. Dampness

4.  Timber decay

2002)
5. Insector (Ahmad 2004), (Bakri &
termites attack Mydin 2014).
6. Fungal and (Bakri & Mydin 2014).
small plant
attack
7.  Defective plaster (Ahmad 2004)
rendering

8.  Roof defect (Bakri & Mydin 2014)

9.  Erosion of
mortar joint

(Md.Kasim 2009)

Impact of School Building Defects on Teaching and
Learning Environment

School building is an asset of the country that ensures
early level of education process. To maintain the value of
assets, it must be managed by the professionals or related
technicians. However the maintenance management system
in Malaysia still needs further improvement. Furthermore,
not all school buildings have frequent school building
maintenance due to insufficient guidelines of the proper
process of maintaining. Lack of managing and maintaining
the performance of school building and facilities can affect
serious school building defects that disturb the teaching and
learning environment.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



International Journal of Recent Technology and Engineering (IJRTE)

The following are several impacts of school building
defects on the teaching and learning environment.

Table 2. List of impacts school building defects to the
teaching and learning environment with the related
researcher

Impact of School
Building Defects to
No. Teaching and
Learning
Environment

Researcher

1.  Lossconcentration  (Sebastian &
Allensworth 2012), (G.

Sang et al. 2010),

(Reupert & Woodcock
2010)
2. Reduced (Lanham 1999),
achievement (Tracie et al. 2013)
3. Unhealthy (Baker & Bernstein
condition 2012)

Hassanain & Iftikhar
2015), (Chuen 2008)

4.  Safety issues

5. Student attendance  (Traphagan 2010),
(Lewis 2001)
IHl. METHODOLOGY

The methodology of this study focused on two phases.
Firstly, a comprehensive article review was carried out to
find the main issues of school building defects and the
impacts on students learning environment. Secondly, this
study has the approach of quantitative data that were
collected through the distribution of questionnaire to the
respondents. The questionnaire development consists of
Section A: Building Defects and Section B: Effects on
Teaching and Learning by which the respondents need to
select the choices given These respondents spend most of
their time at the school building for daily school session
from 7 am to 4 pm, except for the students who are only at
school until 2.30 pm. The respective codes, categories of
respondents involved, and response rates are reported in
Table 3. The questionnaire consists of two (2) parts: school
building defects and effects of school building defects to
teaching and learning environment. The scope of study was
based on two (2) secondary school buildings in Selangor,
Malaysia that are relevant to the issues of defects. Besides,
interview session have been conducted with ten (10)
teachers as experienced participants to show the significant
relationship between building defects and its effect to
teaching and learning activities.

The data collected were analyzed using the software of
Statistical Package Social Science (SPSS) version 24 and
Microsoft Excel window 2016. To identify the common
defects in the school building, 9 items were analyzed and for
the effects of school building defects on learning
environment, 5 items were involved.

The 9 items of common defects were known as (CW)
cracks on wall, (PP) peeling paint, (DP) dampness, (TC)
timber decay, (1A) insect or termite attack, (FA) fungal and
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small plan attack, (DR) defective plaster rendering, (RD)
roof defect, and (EM) erosion of mortar joint as shown in
Table 1. However, in Table 2 there are 5 items of effects to
students’ learning environment consists of (LC) less
concentration, (RA) reduce achievement, (UC) unhealthy
condition, (SI) safety issues, and (SA) student attendance.

Table 3. Distribution of Questionnaire to Respondents

Code  Category No. of No. of Respon
of Questionnai  Responden  se Rate
Scho of re ts (%)
ol Responden Distributed
ts
BEA Student 22 18 81.82
4628
Teacher 9 5 55.56
Supportive 8 6 75
staff
BEA Student 14 12 85.71
4605
Teacher 8 5 62.5
Supportive 7 4 57.14
staff
68 50 73.53

Descriptive Statistics Analysis

Analysis of descriptive statistics was applied in the
quantitative data where representation of a sample size with
given data set is described into table, picture, or various
types of diagram such as pie chart, bar chart, and line chart.
In this study, the descriptive statistics analysis was defined
by mean and the variables were classified into ranking and
chart which included measurement scales of interval,
ordinal, and nominal [21].

Furthermore, by using computer application SPSS, it may
also evaluate the value of coefficient alpha reliability (o) to
show the level of variables’ reliability in this study.

Hypothesis testing considers the significance level of the
correlation coefficient (r). The confident level of this testing
was stated at 95% with two tailed-test. The null hypothesis
for the test is as follows:

= nEXY-2XEY

\ [nEIX - @ X [nZY? - 5Y)7

The correlation that ranges between -1 (negative
relationship) and +1 (positive relationship) for r output (-
1<r<+1) for this analysis is defined as a perfect correlation
between two variables. In this study, Pearson’s correlation is
used to compare the relationship between two variables
which are school building defects and their effects on
teaching and learning.
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Pearson’s Correlation Analysis

Correlation is considered as relationship between two
variables in X-axis and Y-axis, where Pearson’s product-
moment correlation coefficient (r) has been used for the
statistical analysis in this study because it is simple to
conduct and easy for understanding of the concept.
Pearson’s correlation analysis can be determined by the
formula as follows:

HO: p = 0, which means no relationship between the
compared variables

H1:p= 0, which means significant relationship between the
compared variables based on

n-2

where, r = correlation coefficient and n=sample size.

HO:p0 < Two-tailed test
HO:p>0

< One-tailed test
HO: p<0

IV. RESULTS AND DISCUSSION

Descriptive statistics and reliability analysis of school
building defects

Based on Table 4, peeling paint (PP) with mean scale of
(0.22) is ranked as the highest defect in the school building.
Dampness (DP), with mean scale of (0.21) is ranked as the
second highest defect involved in the selected school
building. However, cracking wall (CW), mean scale of
(0.20) is ranked as third highest defect that participates in
the school building. The other defects in school building are
followed by roof defect (RD), defective plaster rendering
(DR), timber decay (TC), fungal attack (FA), insect or
termite attack (1A), and erosion mortar (EM) with the mean
scales of (0.13), (0.09), (0.04), (0.04), and (0.03).

To evaluate the consistency, reliability analysis was
conducted on element of school building defects identified
in the study (Table 4). According to [3], there are nine (9)
defects identified including peeling paint (PP), cracking wall
(CW), erosion of mortar joint (EM), roof defect
(RD),defective plaster rendering (DR), timber decay (TC),
dampness (DP), fungal attack (FA), and insect or termite
attack (IA). The result showed that all defects in school
building in this study were reliable, hence, coefficient alpha
reliability of (0.70). The reason of reliability may be due to
cause of these defects that is able to affect the teaching and
learning in the school environment. According to Guttmann
1945 [12] or Cronbach 1951[9] , they mentioned the values
of alpha of less than 0.67 (poor), 0.67-0.80 (fair), 0.81-0.90
(good), 0.91-0.94 (very good), and more than 0.94
(excellent). This shows that the value of coefficient alpha
(0.70) of school building defects was in the fair criterion
category (0.67-0.80).
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Table 4. Scale of items defects in mean, rank, and
coefficient alpha reliability

Type of Defects in Ran
Sohool Building M Mean | avalue

Cracking Wall Cw 0.20 3
Peeling Paint PP 0.22 1
Dampness DP 0.21 2
Timber Decay TC 0.04 6
Insect /Termite 1A 0.03 7
Attack 0.70
Fungal Attack FA 0.04 6
Defective Plaster DR 0.09 5
Rendering
Roof Defect RD 0.13 4
Erosion of Mortar EM 0.02 8
Joint

Percentage of School Building Defects
vs Respondents

Ev I 3 %

Fa I 4 %

oP 21%

Fig. 1 Percentage of School Building Defects and
Respondents

We can see in Figure 1 where the percentage of school
building defects has shown peeling paint (PP) with 22% as
the highest percentage in respondents’ awareness and
followed by insect attack (IA) and erosion mortar (EM) with
3% as the lowest percentage of response in this survey.
However, major defects may be illustrated by respondents’
response which also consists of cracking wall (CW),
dampness (DP), and roof defects (RD). Due to the building
that aged, peeling paint (PP) normally will happen because
of the climate and activities of the occupants in the school
building. Other than that, ignorance to the quality of paint
selection may also affect the peeling paint [26]. However,
insect or termite attack (1A) is very rarely involved in the
school building because the main building structure such as
column, beam, and floor are constructed from concrete,
which reduces the possibility of insect or termite attacks.
The picture as below shows the common defects involved in
this study at school buildings, which can be seen in figure 2
(a) peeling paint, 2 (b) timber decay and insect or termite
attack, 2 (c) dampness and fungal Attack and 2 (d) cracking
wall and defective plaster rendering.

The findings in Table 4 and Figure 1 show that based on
types of defects occurred in the school building,

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



International Journal of Recent Technology and Engineering (IJRTE)

the peeling paint is ranked as the main defect by which
peeling paint that usually happens in the school building is
due to low quality of paint applied at the wall which may
reduce the long-lasting of the painting. Next, the rare defect
is erosion of mortar joint because nowadays, the school
building is constructed by concrete structure with a standard
specification by the authorities. Other than that, there is no
natural disaster such as earthquake that may damage the
building structure and give a negative impact on mortar
joints [29]. Defects that is ranked as second is dampness and
then followed by cracking wall, roof defect, defective
plaster rendering, fungal attack, timber decay, and insect or
termite attack.

Descriptive statistics and reliability analysis of effects on
teaching learning

(d)

Fig. 2 Building Defects in School Buildings

The effect of school building defects on teaching and
learning environment was analyzed as shown in Table 5.
Less concentration, LC (0.31) is the most critical effect that
influenced teaching and learning if school building defects
always happen in the school buildings especially in the
major areas of school such as classroom, laboratory, and
library. Besides, 70% of interview participants realized that
poor school building performance especially related with
defects were give an impact in students’ concentration
during the teaching and learning process. Basically, the
students’ concentration is affected if their classroom
involved with many defects such as dampness, fungal attack
and floor defects. Safety issues, SI (0.30) is ranked as the
second effect on building operation mainly to students and
teachers who spend more hours in the school buildings.
However, the analysis is followed by student attendance, SA
(0.14), unhealthy condition, UC (0.13), and reduced
achievement, RA (0.12) which is grouped in less factors
affecting the teaching learning environment. There are, 55%
of interview participants were agreed that school building
defects especially involving the classroom area is affected
health and safety of students, where unhealthy condition is
encourage them to skip the class and directly reduced their
achievement.
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The effects on teaching and learning factors were tested
by reliability analysis that is determined by coefficient alpha
reliability. The value of coefficient alpha (0.73) was fairly
reliable in this study that the school building defects actually
may provide a profound effect on teaching and learning in
schools.

Percentage of Effects on Teaching Learning vs
Respondents

14%

30%

= |C ®mRA = UC =S| = SA

Fig. 3 Percentage of Effects on Teaching Learning Due
to Building Defects

As shown in Figure 3 above, we can see that the building
defect that may affect teaching and learning during the
school session is mainly loss of concentration because the
poor condition of school building performance may reduce
the students’ focus during the learning process [10]. Safety
issues due to school building defects are normally dangerous
to the students in the school environment for example
building cracks and timber decay [19]. Unhealthy condition
is usually due to fungal attack and dampness in the area of
classroom environment [36]. Students’ attendance will be
affected if the serious and critical conditions of defects
around the building require some areas in the school to
close.

Table 5. Scale of items effects on teaching and learning
in mean, rank, and coefficient alpha reliability

Effect of School ltem  Mean Ran o-
Building Defects k value
Loss of Concentration LC 0.31 1
Reduced Achievement RA 0.12 5
Unhealthy Condition ~ UC  0.13 4 0.73
Safety Issues Sl 0.30 2
Student Attendance SA 0.14 3

Defects in school building are based on the findings
(Table 5) which show that the main effects on teaching and
learning are loss of concentration by which the reason is that
defects may reduce the students’ focus during lessons. Next
is safety issue, student attendance, unhealthy condition, and
lastly reduced student achievement. Therefore, learning
environment needs to be comfortable and conducive
especially for the students and also other occupants such as

the school principal and
teachers.
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Based on the result above, it was clearly determined that
school building defects will normally affect the students’
concentration during the teaching and learning process
especially in the classroom where they need to be more
focused as compared to the outside activities such as
physical and sport. Therefore, poor school building
performance may reduce the students’ concentration during
the learning process and may also involve safety issues
when the schools building defects become harmful to the
students and other users.

Correlation analysis between defects and effects on
teaching and learning

Pearson’s correlation analysis is used to investigate the
relationship between school building defects and their
effects on teaching and learning session. Meanwhile, the
result of correlation in Table 6 indicates the level of a
positive statistical relationship between school building
defects and their effects to teaching and learning among
students. The defects include peeling paint (PP), cracking
wall (CW), erosion of mortar joint (EM), roof defect
(RD),defective plaster rendering (DR), timber decay (TC),
dampness (DP), fungal attack (FA), and insect or termite
attack (IA). Next, there are five (5) effects on the teaching
and learning process which include less concentration (LC),
safety issues (Sl), student attendance (SA), reduced
achievement (RA), and unhealthy condition (UC). In the
correlation analysis, the significant level is at p <0.01. Based
on Table 3 below, a positive correlation exists at p<0.01
which involved cracking wall (CW), dampness (DP), and
roof defect (RD) that have a significant relationship with
loss concentration (LC), reduced achievement (RA),
unhealthy condition (UC), safety issue (SI), and student
attendance (SA). Other than that, timber decay (TC) has a
relationship with loss of concentration (LC), reduced
achievement (RA), and unhealthy condition (UC); however,
insect or termite attack (IA) with reduced achievement
(RA), unhealthy condition (UC), safety issue (Sl), and
student attendance (SA). Fungal attack (FA) only has a
positive relationship with unhealthy condition (UC).
Defective rendering (DR) has a significant relationship with
loss of concentration (LC) during the teaching and learning
process. Erosion of mortar (EM) has a positive relationship
with reduced achievement (RA) and unhealthy condition
(UC).

Besides, there is a positive relationship with significant
p<0.05 between peeling paint (PP) and student attendance
(SA) and also unhealthy condition (UC), fungal attack (FA),
and less concentration (LC). Moreover, there is a
relationship between erosion of mortar (EM) and reduced
achievement (RA), safety issue (SlI), and also student
attendance (SA).
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Table 6. Descriptive statistic (Pearson’s correlation of
school building defect and their effects on teaching and
learning)

Variabies 000 Mesn | 50 | W [ PP | 0P | Tc | A | P | o8 | R | Eem | i | R | uc | st | sA
CW-Cracking Wall 020 290
PP Pogling Paint

0P - Dumpness
TC- Tember Decay

- Insect [Termite
Atack

FA- Fungal Attack

OR - Defective Plaster
Rerderig om

** Significant correlation at 0.01 level (2-tailed)

Significant correlation at 0.05 level (2-tailed)

S.D — Standard Deviation

The findings have shown that building defects such as
cracking of the wall may affect the students’ concentration
during the teaching and learning session and it will also
encourage occupants to be cognizant of safety issues
because the wall as the main structure should be in a stable
condition. Next, students is highly possible of losing
concentration if the wall cracking is not repaired
immediately and normally, the school management will give
the instructions to close the specific area if it is not safe in
terms of structure or other facilities. Other than that, peeling
paint in the wall structure may influence the students to be
absent (not attend) in the school session, for example, if the
wall in the classroom is not properly painted or having
peeling paint which makes the environment in the classroom
to not be interesting or fail to influence the students’
learning process. The school environment may affect the
students’ discipline (attitude and behaviour) while student
attendance is categorized as an aspect of student discipline
[24]. Insect or termite attacks become a safety issue to
school occupants by which if the insects of termites
seriously attack, it may damage the school building structure
or furniture such as tables and chairs.

V. CONCLUSION

In this century, school building is important to ensure the
effectiveness of teaching and learning process. Besides, the
formal schooling system should provide proper school
building at least for the basic usage. However, maintenance
of school building needs to be managed periodically to
avoid from any serious defects to occur at the main area of
school building for instance classroom, management office,
library, canteen, toilet, and laboratory. Sometimes,
immediate maintenance or repair is significant for school
buildings especially for the ones that have been long
established or old school buildings, which normally need
frequent maintenance or repair.

School building performance may give an impact on
teaching and learning; moreover, if the school building is
always interesting and safe, it will be able to influence
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attendance, achievement, and concentration

during the learning process. School buildings should also be
an aspect for students to show better disciplines while the

teachers also feel

motivated to attend and educate the

students in school hence reducing the teachers’ duty to
manage the school building that get involved with defects
regularly. School buildings should be functioning with high
satisfaction of occupants’ to make them feel more motivated
and so that their achievement increases gradually. Poor
school building performance is usually expressed by the
defects in the building, whereas school building should
focus on the health and safety environment for the students
to gain knowledge and information during the learning
process. Concentration of students in the classroom will also
be affected if the critical school building defects happen and
then also affect their interest to attend school. This study
does not imply that school buildings have to be setup
perfectly before functioning; however, they need to consider
some advantages and disadvantages of better school
buildings. There are more advantages of good school
building performance such as high quality of student
behaviour and attitude during the school session. However,
there are also disadvantages of this due to high expenditure
and cost for any school building maintenance and repair that

takes place

in the school buildings. The conducive

environment is probably not focusing on classroom but for
the entire school building as well.

Generally, in order to perform better school buildings
with

lack of defects, the school management must

systematically manage the school buildings by proper
documentation, maintenance schedule, supportive staff, and
basic tools or equipment for any emergency, or simple
repairing of building elements such as lamp and fan
replacement in the school building that may reduce the cost
of maintenance or repair service.

In

conclusion, satisfactory school buildings may

encourage the effectiveness of learning environment which
is relevant for students or teachers in the teaching and
learning process. Therefore, by improving the condition of
school buildings, it will lower the risk of defects and provide
an optimum learning environment for all students and other
users.
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