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Abstract

Productivity and outcomes are important for Technical and Vocational Education and
Training (TVET) students. There are variety of factors that can impact student productivity and
outcomes, such as indoor environmental quality (IEQ). IEQ can affect to student achievement.
Therefore, it is essential to know if the students are satisfied with their indoor environmental
quality (IEQ). Three dimensions of IEQ, namely lighting, acoustics, and air quality were the focus
of this study. This study identifies the extent of classroom or physical IEQ (lighting, acoustics, and
air quality) among Technical and Vocational Education and Training (TVET) students in a
polytechnic. Also, the objective of this study is to examine the association between classroom
IEQ and student learning satisfaction. This is a quantitative approach and descriptive design
study. The collection of data was through questionnaires, approximately 500 questionnaires
distributed to the students of the TVET, namely polytechnics, students through online survey.
There were 404 students answered and the response rate was 80.8%. The IBM SPSS Statistics
software was used to analyze the data. Descriptive and inferential statistical analysis were
utilized to measure the relationship of the variables. The findings shows that the level of student
learning satisfaction and the perception level of IEQ are high. The independent IEQ variables have
positive correlation with learning satisfaction among TVET students.
Keywords: Indoor Environmental Quality, Learning Satisfaction, Lighting, Acoustics, Air Quality,
Temperature.

Introduction

The role of education is pivotal to the country. Education plays the important role in
pursuit of economic growth and national development. Education is a crucial to the country’s
success and a fundamental right for the progress of the nation (United Nations Educational,
Scientific, and Cultural Organization (UNESCQ), 2019). Based on the Malaysia Education Blueprint
2013-2025, the effort to improve students’ overall achievement is crucial for the country in
uprising our local education towards international standards (Ministry of Education Malaysia,
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2019). According to the Blueprint, it was stated by the international student assessments that
the academic achievement of Malaysian students is decreasing, when directly compared to the
quality of educational outcomes across different nations. Thus, it is the main objectives to
maximize student outcomes in order to achieve high efficiency and effectiveness in education.

To support the nation’s objective for education which is to maximize student outcomes,
it is vital for the learning environment of students in education institutions to be in a satisfactory
quality and condition. This is because good quality of environment is a catalyst for positive
environment for learning which is important in producing quality students in line with the vision
and mission of the nation. Moreover, to support this statement, there were similar studies stated
that student satisfaction is positively related to achievement (Durodola & Ajayi, 2015; Ko &
Chung, 2014). Once students feel satisfied with their environment, better outcome can be
achieved afterwards. Therefore, student learning satisfaction is also able to be used as an
indication to measure students’ learning achievement inside and outside classroom (Chang &
Chang, 2012).

Moreover, the quality of environment is one of the important elements and as the
indicator of the effectiveness of students’ achievement in terms of academic and non-academic.
Thus, for this study, the environment aspect focuses on the environment in the classroom.
Additionally, good indoor environmental quality promotes healthy learning environment for
students as well as increase their productivity (Fisk, 2002; Singh, 2013).

Indoor environmental quality (IEQ) is also one of the criteria in the Malaysia Green
Building Index (GBI), a green rating tool for man-made buildings and premises, to inspire
sustainability culture. In order to promote sustainability in the built environment, polytechnic
which is one of the educational institutions for Technical Vocational Education and Training
(TVET), is currently in an effort to exercise green practices. According to the blueprint, the
strategic direction and the continuous implementation of green technology practices in
polytechnics is important in shaping the next generation of workers who are sensitive to
environmental issues. In the context of TVET, the implementation plan will consolidate green
initiatives in teaching and learning aspects which is Green Campus.

For TVET, Shift 4 in the Malaysia Education Blueprint 2013-2025 (Higher Education) aims
to nurture and produce quality TVET graduates. However, in producing quality TVET graduates,
there are no particular strategies within the shift that emphasize on the importance of
educational environmental quality towards producing quality students. Furthermore, student
learning satisfaction can assist in cultivating and regulating better learning institutions (Bolliger
& Martindale, 2004; Wu, Hsia, Liao & Tennyson, 2008).

Nevertheless, there are limited studies has been done in relation with physical
environmental elements and education, focusing on IEQ and student learning satisfaction for
Malaysian TVET students. Although there were research on IEQ have been conducted at
educational institutions, to the researchers’ reviews, there is unlikely extensive studies have been
carried out in higher education such as polytechnic settings. Hence, it is relevant and justifiable
gap. Thus, this study is executed to make the gap closer. The study investigates the perception
level of indoor environmental quality (IEQ) and student learning satisfaction. Since student
satisfaction could affect student learning outcomes, this study is parallel with the Malaysia
education objective in the blueprint (Durodola & Ajayi, 2015; Ko & Chung, 2014).
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Student Learning Satisfaction Improves Educational Institution

Satisfaction, as discussed by Flammger (1991) and Martin (1988), can be defined as the
needs to realize rationally, to fulfill with pleasure, and to feel sufficiently. Those feelings and
emotions are situated between the expectation and actual experience. If the situation and the
real experience is the same to or better than a person’s expectation, he or she feels satisfied. In
contrast, if the situation and actual experience is worse than expectation, individual feels
dissatisfied. In this study, the researchers set that satisfaction is the perception or attitudes of
students towards learning activities (Tough, 1982; Huang, 2014).

On the other hand, according to Borden (1995), student learning satisfaction is resulting
from the connection between the priorities of student, or what is important to students, and the
environment of educational institution. According to Chang and Chang (2012), learning
satisfaction is a guide to appraise students’ learning achievement and essential as teaching
quality indicators. Schreiner and Juillerat (1994) mentioned that student learning satisfaction is
the extent to which a student’s perceived educational experience meets their expectations or
exceeds it, measured as gaps between expectation of students and perceived reality.

In this study, the student learning satisfaction variable can be explained by the sum of
student feelings or perception that results from the satisfaction of the indoor environmental
quality (IEQ) of their classroom. There are a number of theories of the psychosocial dynamics of
student learning satisfaction. One of the theories is the “happy-productive” student theory by
Cotton, Dollard, and de Jonge (2002). The theory points that student learning satisfaction is
dependent to the psychosocial factors that includes well-being, coping and stress. The theory
also explained that at university and college, high level of psychological distress associated to
lower level of satisfaction.

Another theory on student learning satisfaction is developed by Hatcher, Prus, Kryter and
Fitzgerald (1992), namely the Investment-Model. The theory demonstrates the relationship
between academic performance and student satisfaction. Whenever the reward of study
increased, student learning satisfaction will also be increased as well. One of the ways to improve
student outcomes, universities need to prioritize the satisfaction needs of students (Hatcher,
Kryter, Prus, and Fitzgerald, 1992).

Indoor Environmental Quality (IEQ) Promotes Student Performances

The elements of physical quality environment is broad. It includes lighting, acoustics,
temperature, and air quality. According to Cheryan, Ziegler, Plaut and Meltzoff (2014), classroom
physical environment factors can also be known as the classroom’s facilities. The classroom
facilities are imperative to student success and need to be correctly addressed to create the most
suitable spaces for student learning because physical environments has an impact on student
achievement.

Indoor environmental quality (IEQ) or classroom facility, based on Mendell and Heath
(2005), is the quality of a building’s physical environment in the aspects of four factors: lighting,
temperature, air quality and acoustics comfort. Moreover, according to Shell (2015), IEQ refers
to the capability of a building’s physical environment to promote the health as well as happiness
of its occupants. According to Singh (2013), healthy learning environments for students with good
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indoor environmental quality can significantly affect student’s ability to perform tasks that
requires concentration. It is also stated that the relationship between good indoor environmental
quality leads to better performance and well-being of students. It can be concluded that students
feel satisfied with their indoor environmental quality which supports their health, can achieve
better outcome. In this study, IEQ is defined as the quality of physical environment which are
lighting, acoustic, temperature and air quality in the classroom.

Samani and Samani (2012) viewed that sufficient lighting is highly recommended for
reading as well as other visual-based tasks, especially the task that requires details and focus.
Aligned with physical and psychological aspects, the purpose of lighting is to supply appropriate
illuminance, so eyes have enough amount of light to translate what they face on. Based on
experts, for better lighting quality in classrooms, the integration of two types of lighting which
are the daylighting and artificial lighting is recommended. Although the eye can adapt to
variations in brightness of lighting, too much brightness will result to visual stress as well
(Lechner, 2014). By providing large quantities of light, it does not necessarily makes a good
lighting environment and not suitable for performing visual tasks. The appropriate amount of
light that forms a good lighting environment is essential for satisfying aesthetic and biological
needs.

Noise is considered to have an influence on psychology, human behavior and student
performance. Chiang and Lai (2008) identified negative effects of working in a noisy room. The
result of the study shows that the acoustic environment of the elementary schools is inadequate
and noise affected learning outcomes as well as health of the children.

According to Shell (2015), acoustic is the condition or environment that is “related to
sound pressure waves by the sensitivity of human hearing” (p. 15). According to Zannin, Passero,
and Zwirtes (2012), the noise levels inside and outside of the classroom can characterize the
quality of acoustic. Based on the research by Zannin and Zwirtes (2009), educational institutions
built in 1977-2005 are always be compared as recommended standard designs for school
buildings. Zannin and Zwirtes found that noise interference causes classrooms to be
uncomfortable places for learning and studying. The teaching and learning process can be
hindered by excessive external unwanted sound or noise (Klatte, Bergstroem & Lachmann, 2013).

Another IEQ element is environmental temperature. Whenever the environmental
temperature is above 37°C, the heat flow reverses and the body gains heat from the air.
Consequently, the increase of temperature presents challenges in occupants’ satisfaction as well.
The comfort range of environment for normal people is around 25°C and it is called as normal
room temperature. A high temperature greater than 25°C are normally considered as not
satisfying and results in poor air quality (Kabanshi, Wigo, Ljung & Sorqvist, 2016; Lechner, 2014).
Amirul et al. (2013) claimed that student’s focus during learning time can be affected by excessive
cold temperature or heat in the learning environment. Temperature needs to be compatible or
appropriate with learning activities that takes place in the classrooms. Hence, today, the learning
environment, such as classrooms, should be equipped with temperature control devices,
thermostat, to enable the room temperature to be controlled in accordance to the teaching and
learning needs of students.

Indoor air quality according to Awang, Mahyuddin, and Kamaruzzaman (2015) denotes
the quality of air inside a building. Indoor air quality refers to the pollutants that were produced

692



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND

DEVELOPMENT
Vol. 8, No. 4, 2019, E-ISSN: 2226-6348 © 2019 HRMARS

and take place inside a building. According to Wark and Warner (1981), indoor air pollution is
caused by the combination of effects from factors of physical, chemical, and biological as well as
inadequate ventilation in the indoor environment. In addition, the sources of air pollution inside
a building can be sourced from heating, ventilation, air conditioning systems, building equipment,
furnishings, and human activities. According to Jurado, Bankoff, and Sanchez (2014) they
suggested that good indoor air quality must be controlled because people spend most of their
time which is more than 90% of their time being indoors. Learning environment should have a
good indoor air quality in ensuring learning process to take place smoothly. To achieve a well
teaching and learning process, indoor air quality needs to be optimized according to the needs
of teachers and students (Amirul et al., 2013). Amirul et al. (2013) found out that high level of
humidity may contribute to health problems among students. Therefore, the air humidity in the
classrooms needs to be in control and good conditions. Additionally, the learning environment
must be carefully planned and designed so that the building is not positioned near water
resources or water flow to make certain no formation of water retention which may contribute
to high humidity to the learning environment. Other than that, in and out air flow of classrooms
should effectively occur besides providing sufficient number of windows. For this study, the
researchers utilized the term air quality based on the students’ sense in detecting the factors that
caused their discomfort, physically or psychologically, that relates to air circulation and the
presence of unpleasant smell.

Indoor Environmental Quality (IEQ) and Student Learning Satisfaction

A study by Durodola and Ajayi (2015) was conducted to evaluate student learning
satisfaction with classroom facilities which includes physical environment such as lighting,
temperature and acoustic in private universities. They found out that there is a relationship
between physical environment and student performance. According to Ko and Chung (2014),
there was a positive relationship between learning satisfaction of students and student
performance. If students have good learning satisfaction, then they will have good academic
performance.

According to Hanssen and Solvoll (2015), student perception on temperature, acoustic
and lighting of the physical environment positively associated with overall learning satisfaction.
Another study also proven that quality of indoor environment contributes to student learning
satisfaction (Vidalakis, Sun & Papa, 2013). Further study by Choi et al. (2014) proves that there is
significant evidence that indoor environment factors such as thermal, acoustic and lighting is
associated with positive outcomes of students which includes overall satisfaction with learning
and classroom environment.

In addition, Lopez del Puerto (2009) conducted a study at a graduate school on student
learning satisfaction. The results show that there is a relationship between physical environment
factors and student learning satisfaction. Furthermore, according to Chang (2011), if students
come across problems, they would also affect their satisfaction. Chokor (2015) viewed that
thermal comfort and acoustic quality, and similar performance in lighting level, indoor air quality
does affect the overall satisfaction on the facilities. The average levels of satisfaction that have
better facilities and adequate overall environment is higher than building that were not designed
to meet the requirements of a good IEQ.
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There was a similar study, investigated by Lee (2007) for office IEQ based on criteria that
included office layout quality, office furnishings quality, lighting quality, acoustics quality, and
cleanliness and maintenance quality. The results of the study indicated that acoustic quality and
thermal comfort which includes temperature and air quality showed the lowest satisfaction by
the workers. In addition, findings by Shell (2015) with this study suggested that differences in the
physical environment namely temperature, acoustics, lighting and air quality correspond to
satisfaction with indoor environmental quality.

A study by Samani and Samani (2012) identified the influence of indoor lighting on
students’ learning performance. It is important to improve lighting in learning environments in
order to improve students’ learning performance because lighting quality has significance affect
over students’ learning performance. Ko and Chung (2014) concluded that lighting affects
student learning satisfaction.

A sufficient quality of lighting assists students to focus on their learning by making them
feel more relaxing and does not make them sleepy. Thus, good quality lighting system will lead
students to have better learning outcomes and performances. A study found out lighting and
acoustics of the physical environment does influence student performance (Tanner, 2009).
Moreover, Choi et al. (2014) agreed that lighting is related to student satisfaction and learning as
well as classroom environment. Yang, Becerik-Gerber and Mino (2013), conducted a study on
impact of classroom attributes on student learning satisfaction. In their study, it was discovered
that acoustics gives significant impact on the performances of students. Moreover, since student
performance and student satisfaction share a significant relationship, acoustics factor can also
have impact on student learning satisfaction (Ko & Chung, 2014). According to Awang,
Mahyuddin and Kamaruzzaman (2015), acoustics are the most contributing factor to student
dissatisfaction.

Previous studies show that acoustic also affects students learning that could give an
impact on their learning performance (Lewinski, 2015). Lewis mentioned that acoustics
significantly affect student learning the most. Students are prevented from focusing on their
tasks due to the distracting environment or noise. Thus, it will affect and influence negatively on
student performance. Tanner (2009) and Hanssen and Solvoll (2015) agreed that acoustics does
influence student performance as well as positively related with their overall satisfaction.

Lewinski (2015) also indicates that temperature must be maintained at a comfortable
level to get optimum learning outcomes. Failure to maintain the temperature gives an impact on
student performance, including behavior, psychology and attitudes. Durodola and Ajayi (2015)
suggest a relationship between temperature and student performance. Student performance is
positively related to learning satisfaction. It can be learnt that temperature can also affect
student learning satisfaction as well as positively related to their overall learning satisfaction
(Hanssen and Solvoll, 2015).

In addition, Gu (2011) mentioned that the performance of building occupants is
dependent on indoor environment factors including air quality. Student performance and
environmental factors have a positive relationship with learning satisfaction. It can be assumed
that air quality can also affect student satisfaction. According to Schneider (2002) higher
ventilation rates increase learning rate, while poor air quality reduces occupant health and
leading to greater absenteeism as well as lower student achievement.
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Open Systems Theory by Katz and Kahn (1978) refers to the concept that organizations
are strongly influenced by their environment (Figure 1). The environment consists of factors that
apply various forces to people. In educational organizations, the input can be associated with
students that are enrolling to the institutions. They are then exposed with the environment of
their learning institutions which is the physical environment of their classroom. Later, the output
which is the outcomes of the students will be affected by the environment they were in. This
concept shows that IEQ which is the physical environment can influence students’ outcomes,
such as student learning satisfaction.

Environment

Fa
Input —— | Transformation i — Output

]A ., o

Figure 1: Open Systems Theory

Research Methodology and Findings

The design of this study is a quantitative and descriptive by using a questionnaire
instrument. Descriptive data were analyzed by using IBM SPSS Statistics software. The population
of this study was students in Politeknik Sultan Salahuddin Abdul Aziz Shah, Shah Alam, Selangor,
Malaysia. The sampling technique is convenience sampling which involve 404 students.

A set of questionnaire was developed as the instrument to gather the data based upon
the research questions. Section A comprises of questionnaire about student learning satisfaction
of classroom indoor environmental quality. There are six items in this section and measured by
using 6-point Likert Scale from 1 = Very Dissatisfied, 2 = Dissatisfied, 3 = Slightly Dissatisfied, 4 =
Slightly Satisfied, 5 = Satisfied, and 6 = Very Satisfied. Section B consists of questions related to
the classroom IEQ. There are 19 items in this section. Respondents were asked to choose the
appropriate number that represents the response for each of the issues raised by the 6-point
Likert scale. All of the measurement items for this section were in 6-point Likert Scale from 1 =
Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Slightly Agree, 5 = Agree, and 6 = Strongly
Agree. Section C collects data on the demographic information of the respondents. A pilot test
was conducted on 35 students. These students are excluded from the actual data collection. The
Cronbach’s Alpha values for student learning satisfaction (.89), temperature (.91), lighting (.78),
acoustics (.72), and air quality (.79) were considered good and acceptable.

The findings in Table 1 shows the demographic information of respondents in this study.
For age of the respondents, the majority of respondents (43.3%) are aged between 20 to 22 years
old, followed by 116 respondents (28.7%) aged 25 years and above. Lastly, there were 113
respondents (28.0%) are aged between 23 — 24 years old. For the gender of the respondents, 331
respondents (81.9%) were female while 73 respondents (18.1%) were male students. About 110
respondents (27.2%) were in the fourth semester. This is followed by 94 respondents (23.3%) in
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the third semester, 76 respondents (18.8%) in the fifth semester, 53 respondents (13.1%) in the
second semester, 42 respondents (10.4%) in the first semester, 16 respondents (3.8%) form other
semesters and lastly 13 respondents of semester 6 (3.2%).

Table 1: Demographic information (N=404)

Demography Frequency Percentage (%)

Age

Below 20 years old 0 0.0

20-22 years old 175 433

23-24 years old 113 28.0

Above 25 years old 116 28.7
Gender

Male 73 18.1

Female 331 819
Semester

1 42 10.4

2 53 13.1

3 94 233

4 110 27.2

5 76 18.8

6 13 3.2

Others 16 3.8
Sitting Location

Front 119 295

Middle 221 547

Back 64 15.8
Disabilities

Yes 307 76.0

No 97 24.0

For the sitting location of the respondents, the result shows that majority of the
respondents which are 221 students (54.7%) usually sit in the middle of the classroom. This is
followed by 119 respondents (29.5%) that usually sit at the front of the classrooms and the rest
is at the back which is 64 respondents (15.8%). Table 1 also indicates that 97 respondents (24.0%)
don’t have any disability while 307 respondents (24.0%) have disabilities regarding vision, hearing
or other disabilities that may affect the respondent’s perception of the classroom environment.

Factor Analysis

Two factor analyses were conducted separately for independent variables (lighting,
acoustics, temperature and air quality) and dependent variable (student learning satisfaction).
Only items with a loading 0.50 and above were considered. Consequently, the clean factors were
then interpreted by examining the largest values linking the factors to the items in the rotated
factor matrix. The factor loading for the independent variables is shown in Table 2 and for the

696



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND
DEVELOPMENT

Vol. 8, No. 4, 2019, E-ISSN: 2226-6348 © 2019 HRMARS

dependent variable in Table 3.

Table 2: Factor Analysis for Independent Variables

Component
ltem
1

DV2 78
Dv4 78
DV3 77
DV5 T4
DV6 74

For independent variables, the results show the KMO value of .92; indicating that the data
was normal because the KMO value was greater than 0.60. Then, the Bartlett’s test of Sphericity
was highly significant with the value of p <.05. For dependent variable, the results show the KMO
value of .844 indicating that the data was normal as the KMO value was greater than 0.60 and
the Bartlett’s test of Sphericity was highly significant with the value of p <.05. The findings show
that there was no item needed to be deleted as there were no high cross loading and fall under
different components in the sense that it matched the proposed concepts. However, it was found
that air quality scale and temperature scale fell under the same factor. Then, TEMP1, TEMP2,
TEMP3 and TEMP4 were dropped from independent variables of this research.

+ Table 3: Factor Analysis for Dependent Variables

Component

Item 1 2 3
TEMP2 82
TEMP4 82
TEMP3 78

AIR3 .70

AlRZ 69

AlR1 69
TEMP1 .69
LIGHT3 78
LIGHT4 g7
LIGHT2 76
LIGHT1 75
LIGHTS 75
LUGHT6 a3
LIGHT?7 .68
ACOUS1 73
ACOUS2 g2
ACOUS3 .66

Descriptive Analysis of IEQ and Student Learning Satisfaction

The results of mean and standard deviation of all IEQs and student learning satisfaction
are shown in Table 4 for acoustics, Table 5 for lighting, Table 6 for air quality and Table 7 for
student learning satisfaction. An analysis of Pearson correlation was used to measure the
relationship between lighting, acoustics, and air quality with student learning satisfaction. Table
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8 shows all variables have positive correlation. The first dimension of indoor environmental
quality is lighting. As shown in Table 8, it can be seen that the correlation between lighting and
student learning satisfaction is (r =.77, p = 0.01) which indicates that there is a positive, large and
significant relationship between the quality of lighting and student learning satisfaction. The
second dimension is acoustics. It can be seen that the correlation between lighting and student
learning satisfaction is (r = .48, p =0.01). It indicates that there was a medium, positive correlation
between the quality of acoustics and student learning satisfaction. The result of air quality with
(r=.72, p = 0.01) shows that there is a positive, large and significant relationship between air
guality and student learning satisfaction.

Table 4: Descriptive of Acoustics (N=404)

Item Mean (M) Standard Deviation (SD)
My classrooms have an appropriate sound privacy (conversations without neighbors 3.19 1.37
overhearing and not overhear neighbors).
| am able to hear desired sounds in my classrooms. 4,15 1.16
| am able to limit distraction from undesired sounds in my classrooms. 4.18 1.06

Total 3.84 0.75

Table 5: Descriptive of Lighting (N=404)

Item Mean (M) Standard Deviation (SD)
My classrooms have an adequate overall lighting (electric and daylighting). 453 0.90
My classrooms have adequate overall electric lighting 458 0.90
My classrooms have adequate overall daylighting. 4,28 1.01
My classrooms have adequate overall visual comfort of the electric or daylighting 4.28 0.90
(glare, reflections, contrast).
The contrast due to electric or daylighting in my classrooms Is appropriate. 433 0.90
My classrooms have an adequate quantity of electric lighting. 3.67 1.20
_My classrooms have an adequate quantity of daylighting. 349 125
Total 417 0.67
- Table 6: Destriptive of Air Quality (N=404)
Item Mean (M) Standard Deviation (SD)
My classrooms have an adequate overall Indoor air quality {free of odors, staleness, 4.34 0.99
chemicals, or lrritants).
My classrooms have an adequate humidity {not too dry or too moist). 4.38 0.92
_My classrooms have an adequate air velocity (drafty or stagnant) 4.29 0.90
Total 434 0.85

Discussion, Conclusion and Recommendation

The majority of respondents’ ages were ranged between 20 - 22 years old and most of
them were female. Moreover, majority of the respondents were in the fourth semester. For the
respondent’s general sitting location, the most common general sitting location is in the in the
middle of the classroom. It also can be concluded that most of the respondents have disabilities
regarding vision that mostly comprises of long-slightness and short-sightedness. There were also
disabilities regarding hearing such as hearing impairment or other disabilities that may affect the

698



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND
DEVELOPMENT

Vol. 8, No. 4, 2019, E-ISSN: 2226-6348 © 2019 HRMARS

respondent’s perception of the classroom environment.

The results showed that all the dimensions for IEQ which includes lighting, acoustics, and
air quality had high scores. However, air quality had the highest scores (M = 4.17, SD = 0.67)
among the other dimensions in the independent variables. Thus, it can be concluded that lighting
received high level of agreement from respondents compared to other dimensions in the
independent variables.

Table 7: Descriptive of Student Learning Satisfaction (N=404)

Item Mean (M) Standard Deviation (5D}
The overall thermal comfort conditions in my classrooms [thermal conditions are 4.47 0.85
defined as temperature (hot or cold), air velocity (drafty or stagnant) and humidity (dry
or moist)].
The overall indoor air quality conditions in my classrooms. (Indoor air guality is defined 4.48 0.94
as the absence of odors, stale or stagnant air, or other air-borne chemical or irritants.)
The overall acoustic quality in my classrooms. (No noisy equipment, echo, ability to 4.40 1.03
hear instructor).
The overall lighting conditions in my classrooms. 4.56 0.94
My ability to see the presenter in my classrooms. 4.67 0.96
My ability to see materials presented in my classrooms. 4.27 1.07

Total 4.48 0.73

& Table 8: Pearson Correlation Analysis (N=404)
Air Quality Lighting Acoustics
Student Learning Satisfaction 0.72 0.77 0.48

It was found that there was a relationship between classroom IEQ and student learning
satisfaction among the students at the polytechnic. This means that lighting, acoustics and air
quality has a positive relationship with student learning satisfaction. For lighting, majority of the
students were slightly agreed with the adequacy of overall electric lighting in their classroom. It
is then followed by adequacy of the overall lighting which includes both electric and daylighting.
Consequently, the quantity of electrical lighting and the contrast due to electric lighting or
daylighting in their classrooms is appropriate. This shows that lighting affects students and it can
be concluded that the quantity and quality of overall electrical and daylighting fulfil the students’
satisfaction. Moreover, based on the findings, there was a positive relationship between the
quality of lighting and student learning satisfaction. Similar to study by Samani and Samani
(2012), lighting has affected on student performance positively. Since student performance
influence student learning satisfaction (Ko & Chung, 2014), it can be summarized that lighting can
also influence student learning satisfaction. The quality of lighting is important for students
because according to Lechner (2014), lighting is necessary for performing certain visual tasks, it
is also essential in satisfying the biological needs of students such as the need for students to
focus on activities and many more. Moreover, Samani and Samani (2012) also suggest that
people require enough and appropriate quantity of lighting for reading and doing other visual
tasks.
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For the second dimension which is acoustics, it can be concluded that most of the
classrooms have an appropriate sound privacy. Appropriate sound privacy means the classrooms
are quiet and suitable of the students to study because they have their privacy from noise
interference, for instance the students can have conversations in their classrooms without the
neighboring classrooms overhearing and for the students themselves not to overhear their
neighboring classrooms. Students are also able to hear desired sound, such as lecture from the
lecturers or during presentations in their classrooms. This is the reason the students feel satisfied
with the acoustics in their classrooms.

Furthermore, the research findings revealed that there was a positive correlation
between the quality of acoustics and student learning satisfaction. Similarly, Yang, Becerik-
Gerber and Mino (2013) and Lewinski (2015) found that students believe on the concept of
acoustics in giving significant impact on student learning, which is student learning satisfaction
(Ko & Chung, 2014). The quality of acoustics is important for student satisfaction because,
according to Zannin and Zwirtes (2009), the noise that interfere students during learning will
make their classrooms as uncomfortable places. It will also hinder the students’ focuses and thus
will make them feel unsatisfied. Supported by Klatte, Bergstroem and Lachmann (2013), teaching
and learning process can be hindered by excessive external and unwanted sound. Therefore, it is
important to ensure classrooms have a good quality of acoustics with appropriate sound privacy.

For the third dimension which is air quality, the respondents agreed that their classrooms
have an adequate humidity, which means the air condition in their classrooms is neither too dry
nor too moist for their satisfaction. Their classrooms correspondingly have an adequate overall
indoor quality which means they are free of unwanted odors or unpleasant smell, staleness of
air, chemicals or irritants. It can be summarized that the air quality of the classrooms fulfill
student learning satisfaction. Additionally, there was positive relationship between air quality
and student learning satisfaction based on the findings of this study. Since temperature and air
quality falls under the same factor, there is an evidence that temperature has a positive
relationship with students’ overall learning satisfaction (Hanssen & Solvoll, 2015). Air quality is
important with student learning satisfaction since there are many factors that contribute to
students’ discomfort related to air circulation and the presence of unpleasant odor (Ainul
Jasmeen Ainul Zuhairi & Mohd Hazwan Mohd Puad, 2016; Awang et al., 2015).

There are recommendations and considerations that can be implemented for future
research in examining the relationship between classroom IEQ and student learning satisfaction:

1. Since lighting had received high level of agreement among the students, it can be said
that students are more satisfied with the quality of lighting in their classrooms.
However, while overall quantity of electrical lighting is good, the overall quantity of
daylight in the classrooms should be improved. According to Samani and Samani (2012),
the integration of daylighting and artificial lighting (electrical lighting) in classrooms is
recommended in order to produce better and quality lighting for students’ environment.
Also, higher ceilings can lower the reduction of the amount of daylight available in the
classrooms.

2. On the other hand, McCreery and Hill (2005) suggested that ceiling configurations are
capable in creating an even distribution of light within a room. Moreover, if appropriate
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daylighting techniques are used to displace electrical lighting the saving for lighting can
be dramatic. Visual comfort of the electric or daylighting due to reflections, glare and
contrast correspondingly should be considered. According to McCreery and Hill (2005),
whiteboards and video monitors that causes glare is also one of a factor. A good lighting
design will be taken into account the location of these components within the room, and

their positions to avoid reflected glare from highly contrasting sources.

3. The acoustics can be improved more. If possible, undesired sounds should be limited or
controlled, so that students can be more focused in class. According to Zannin, Passero,
and Zwirtes (2012), the level of noise from inside and outside of the classroom can be

controlled by the installation of sound insulation.

4, The classroom temperatures need to be controlled so that it is consistent throughout
the classrooms. This means that the temperature is neither too hot nor too cold
throughout the classroom during teaching and learning procedures. If the temperatures
of classrooms are consistent, students will be more satisfied. Good ventilation system
can control temperature besides humidity. It can distribute adequate amount of air as

well as remove pollutants (Jurado, Bankoff & Sanchez, 2014).

The recommendations for future research are as follows:

1. It is highly recommended that a similar study be conducted using simple random
sampling since the present study was conducted using convenience sampling that

limited the study to be generalized to the whole population.

2. The present study measure of indoor environmental quality was based on student
perception on their classroom environment by using survey. A study that can run tests
using on-site measurements is more recommended. Some of the tools that can be used
are Light Meter (to measure the level of lighting), Sound Level Meter (to measure the
level of sound and noise), Air Velocity Meter (to measure the air flow inside of building),
Relative Humidity Probes (to determine the temperature relative humidity), and Carbon

Dioxide Probe (to measure carbon dioxide concentration inside the building).

3. In the future, a similar study can be conducted at a private institution of higher education
since the present study was conducted at a public institution. This is to identify whether
there are similarities in the findings on the association between classroom IEQ and

student learning satisfaction between public and private educational institutions.

4, The use of moderating or mediating variables to explore the relationship between
classroom IEQ and student learning satisfaction in the future is highly recommended.
Student motivation could be added as the mediator or moderator to investigate the

effect between these two variables.
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