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Abstract

A renewable energy source that is important for human daily task performance is daylighting according to
photobiologist. These daily task requires visual comfort for optimal performance such as writing and
reading. These tasks are also commonly performed as educational process in learning spaces such as
classrooms. Various research shows that the improvement of students’ performance can be highly
influenced by the improvement of daylighting as well. Learning spaces requires illuminance level
between 300lux to 500lux based on recommendations in various standards and guidelines. Recent
increment of more than 900 religious school establishment shows that the demand for Ulul Albab
education among Malaysians increases since 2011. Tasmi’ is one of the method used for Quran ‘hafazan’
(memorization) learning process as a part of Ulul Albab education. Kolej Permata Insan has adapted the
Tasmi’ method in their Ulul Albab education and as far as designing a Tasmi’ classroom specifically for
Quran ‘hafazan’ teaching. However, since the learning process follows a tradition of using a book rest or
‘rehal’, the illuminance level required for visual comfort and optimum learning task performance in the
Tasmi’ classrooms differs. The main focus of this research is to evaluate the students’ perceptions on the
daylight condition in the Tasmi’ classrooms through data collected from the provided questionnaire.
Results shows that all of the classrooms exceeds the recommended illuminance level. Thus, this reduces
the students’ visual comfort based on the result of the questionnaire on the students’ perception. Further
study for Tasmi’ acceptable illuminance level is required.
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1. Introduction

Historical development of learning spaces design in 19th century influenced by the development of
certain knowledge area such as construction, technologies, policies, systems and many others. Robson
(1874) coined the term ‘School House’ for a single room building that serves as a space for a typical
education system. Afterwards, assimilation between a larger institutional bodies such as churches seen as
a viable decision due the availability of spaces and increment of students enrolled. Church’s hall and
community hall were used as one huge classroom (Wu & Ng, 2003). However, since the introduction of
specific education system, school designs have few smaller and separated classrooms in a single building.
This caters for various education such as religious studies. This can be exemplified with the development
of education during Seljuq Dynasty in the 10th century, where the two identity of institution is separated
from each other. Religious institution such as mosques were separated with learning institution such as
madrasa or schools (Fuady, 2015). Kolej Permata Insan in Nilai has a classroom designed specifically for
Ulul Albab education which emphasises the Quran teachings such as ‘hafazan’ (memorization). The
classroom design for specific education and task should consider the cognitive skills, health and
psychology of the students due to its effect towards the students’ performance. One of the consideration
that improves the students’ cognitive skills, health and psychology that increases the students’

performance is daylighting (Mirrahimi, Ibrahim, & Surat, 2013).

2. Problem Statement

The Tasmi’ classrooms in Kolej Permata Insan is used for ‘hafazan’ learning tasks, which requires
the students to use ‘rehal’ that have lower working plane height compared to a normal table. The
difference of working plane height influences the average illuminance level receive, thus influences the

students’ tasks performance as well as the students’ visual comfort.

3. Research Questions

The research question for this study includes:
= How is the layout and design of the selected Tasmi’ classroom?
= How much is the average illuminance level received in the Tasmi’ classroom?

=  What is the students’ perception on daylight condition in Tasmi’ classroom?

4. Purpose of the Study

The purpose of the study is to look into the students’ perception on daylight condition of
classrooms that is used for specific learning tasks using in different setup, which are ‘hafazan’ learning
tasks and the working plane height respectively. This perception is related to the students’ task
performance and visual comfort. Understanding the students’ perception as mentioned leads to different

classroom layout design suitable for different learning task requirement.
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5. Research Methods

This study includes a filed measurement to identify the size and dimensions of the Tasmi’
classroom layout design selected in Kolej Permata Insan. The size and dimension of the classroom
identifies the suitable numbers of students in the classroom based on the requirement by Guidelines and
Regulations for Building Planning (GRBP) stating that each student allocation of area is 2.5m2. The

selected Tasmi’ classroom is 3m x 3m with total area of 9m2 as shown in Figure 1 below.
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Figure 01. Tasmi’ classrooms floor plan and 3D view

The Window-to-Floor Ratio (WFR) of the Tasmi’ classrooms were controlled at 20% based on
MS1525 standards as shown in Figure 2 below. The total students that occupied each classroom were
three students. The students were required to use bookstand or ‘rehal’ during the data collection to
simulate the traditional ‘hafazan’ teaching and learning. The classroom located on the ground floor with
no immediate obstacle or obstruction for daylight and view to the outside. The window sill height of the

classroom measured at 300mm high, similarly with the ‘rehal’ working plane height.
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Figure 02. WFR adjustment to 20%

The average illuminance level was recorded for each classroom. The second stage of the study

required the questionnaire based on the students’ Daylight Condition Perception that has been structured
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with five level Likert Scale. Descriptive analysis of the questionnaire using SPSS 25 identifies the
students’ perception on the daylight condition of each Tasmi’ classroom based on the measured

illuminance level.

5.1. Tasmi’s classroom illuminance level
The illuminance level measuring tool were placed in the Tasmi’ classrooms lmeter apart from
each other. The measuring tools were placed at ‘rehal’ 300mm working plane height to measure the
average illuminance level. The average illuminance level for each classroom as shown in Figure 3 below.
The illuminance level was recorded with the students occupying the classroom to measure the actual

daylight due to daylight fluctuation (Elina, 2016).
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Figure 03. Tasmi’ classrooms average illuminance level

The average illuminance level measured in each Tasmi’ classroom exceeded the recommended
value between 300 lux to 500 lux, based on standards and guidelines when measured at ‘rehal” 300mm
working plane height. In theory, the Tasmi’ classrooms in Kolej Permata Insan were not suitable for
learning tasks that involves specific task, even though the WFR were kept constant following the
recommended value of 20% by standards and guidelines. Average illuminance level higher than
recommended creates glare and eye discomfort to the occupants. However, this result was compared with
the students’ Daylight Condition Perception questionnaire results to identify the actual perception of the

students in the classrooms with higher illuminance level.

5.2. Daylight Condition Perception Questionnaire

The questionnaire provided during the data collection was structured to identify the students’
Daylight Condition Perception in the Tasmi’ classroom. The component consists of three variables which

was adapted from various daylighting studies such as Hirning et al. (2016) and Cauwerts, Piderit, and
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Diaz, (2014) as shown in Figure 4 below. Principal Component Analysis (PCA) is used to identify the

variables that were related in a single component.

Correlation Room Sizeof  Amount of
Brightness  Window Daylight

Room Brightness 1.000

Size of Window 0.383 1.000

Amount of Daylight 0.642 0.439 1.000

Communality 0.794 0.575 0.772

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaizer Normalization.

Figure 04. Daylight Condition Perception variables

Each variable was measured using five scale Likert scale type questionnaire ranging from
I=lowest to 5=highest perception. The correlation value for the three variables is lower than 1. This
shows that each variables correlation between each other is low. The communality of each variable has
values higher than 0.4, where Child (2006) and Yong and Pearce (2013) mentioned to omit any variables

with the communality score below than 0.2.

Amount of Daylight 0.878
Room Brightness 0.772
Size of Window 0.756
Cronbach's Alpha 0.732

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaizer Normalization.

Figure 05. Rotated Component Matrix and Cronbach’s Alpha

Figure 5 above shows the Rotated Component Matrixa for each variables are 0.878, 0.772 and
0.756 respectively, which are higher than trivial value of 0.3 or 0.4. The Cronbach’s Alpha value of 0.732
is reliable where it is higher than 7.0. The students in each Tasmi’ classrooms are required to answer the

questionnaire within 20 minutes of the data collection session.

305



https://doi.org/10.15405/epms.2019.12.29

Corresponding Author: Fadli Arabi

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2421-826X

Brightness of Classroom Size of Classroom Window Amount of Daylight in Classroom
Mo 5 Mo ]

M 3
iy

Bay1 Bay?

Mode: 1 Wodee § Mode?

Modg=)
Made=2
Madead Made §
Modes Ja)
I Made: o)

Bay3 Bayd Bay 1 Bay? Bay3 Bayd  Bayl Bayl Byl Bayd
Bioogim Baim B neytra D’Ig"‘. Btoo D"Ight W too small W small B neulral EgITGC hg W too low W low B neutral B gn ] [CC-T";“

Figure 06. Students’ questionnaire results on Daylight Condition Perception

Figure 6 above shows that Bay 1 students perceived the brightness of classroom as
3=neutral/normal, 5=too bright in Bay 2, 2=dim in Bay 3 and undecided in Bay 4 with the lowest Mode
of 2=dim. The size of classroom window in Bay 1 is undecided with lowest Mode of 2=small and all
other bays perceived as having 2=small window size. The students in Bay 1 perceived the amount of
daylight in the classroom is 3=neutral/normal. Bay 2 students perceived it as 4=high, Bay 3 students
perceived as 2=low and Bay 4 perceived the amount of daylight as 5=too high. These results are

compared with each Tasmi’ classroom average illuminance level.

6. Findings

The comparison of the Tasmi’ classrooms average illuminance level and the students’ Daylight
Condition Perceptions questionnaire results can identify the Tasmi’ classroom layout design in Kolej
Permata Insan to be suitable or not for ‘hafazan’ learning task through the students’ perception. Table 1

shows the results for both average illuminance level and students ‘perception for each Tasmi’ classrooms.

Table 01. Results for Average Illuminance Level and Students’ Daylight Condition Perception

Classroom/Bay Bay 1 Bay 2 Bay 3 Bay 4
[lluminance
Level (lux) 899 1599 607 597
Brightness Neutral/normal Too bright Dim Dim-too high*
Window Size Small-big" Small Small Small
Daylight
ayis Neutral/normal High Low Too high
Amount

The students’ perception on Daylight Condition in Tasmi’ classroom Bay 1 is that the classroom
has normal brightness and amount of daylight, thus suitable and comfortable for ‘hafazan’ learning task

even though the average illuminance level is almost double higher than recommended in standards and
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guidelines. Tasmi’ classroom Bay 2 is obviously not suitable for ‘hafazan’ learning task due to its average
illuminance is too high with 1599 lux, which agreed by the students with the brightness too bright and
daylight amount is high, although the students perceive the window size is small. Although the average
illuminance level measured in Bay 3 is slightly higher than recommended, the students’ perception is that
the Tasmi’ classroom is dim and the daylight amount is low, in line with the students’ perception of the
window size is small. Slightly higher than recommended illuminance level of 597 lux, students in Bay 4
perceived the window size is small even though they perceived the brightness as between dim to too high

and the daylight amount is too high.

7. Conclusion

The result of the research shows that the range of acceptable illuminance level for students’
‘hafazan’ learning task measured at ‘rehal’ 300mm working plane height in a classroom with 300mm
window sill height requires further in depth studies. This can be said due to the students’ perception in the
research shows that slightly higher average illuminance level between 500 lux to 600 lux measured at
300mm working plane seem to be acceptable by the students’ perception. This research also shows that
illuminance level measured at a lower working plane height is with different results and influences the
students’ perception on the daylight condition, thus influences the students’ ‘hafazan’ learning task
performance. Further study is required to expand the understanding and knowledge of daylighting in Ulul

Albab based education that uses different teaching tools and facilities.
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