CHAPTER 1

INTRODUCTION \z
The education stages implemented in Malaysia is based on Im&na higher

education. Lower education consists of two-level which are primary aw ndary. The
primary level is for children aged seven to 12 years old and se is for students
aged 13 to 17 years old. A typical school building in M nS|s s of classrooms

with windows and openings on both sides of the cl m. e facilities

{“7

within the classrooms are 900mm height table an %ﬁhairs arrange ir,ra\ cing
the whiteboard area of the classroom. There arg various typ e catioﬁa'l' systems

public schools and private schools in I 6’4

In recent years between 2011 to 2 cIIs L) laysia increased more

than 900 in numbers. This s at Islamic e cahor@iil albab has increased in

demands since 2011.Ulul a de \fd fr he c Word Ulu (have) and albab
[

(clear mind and heart)%albab is als e,fer{wegh as gifted people in the Quran

(Arshad, 2015). ha SO mlsntio that é’j ementing Ulul albab in the education

available in Malaysia for secondary level wj eligﬁu ols, @ng schools,
reI|
6

4

religious oIs wndv:?o bum&ng that follows the Malaysian Public Works
g

iﬂaﬂo&r Building Planning (GRBP) standard layout

systemis a traEMatio that d bea)&}tasued Some of these private and public

Depar KR) a
N
wever, whether the'd%;ign is suitable for the traditional Ulul albab education

remains unstudied.

his chapter provides an overview of the research problem statement, research

questions, aim, and objectives. Included in this chapter is the background study of the



importance of daylighting in Islam and learning spaces. This chapter also explains the
issues on the current daylighting application in classrooms for Arabic handwriti
in memorization (hafazan) of the Quran. The issues discussed lead to @blem
statement and research questions of the study. The summary of pre esearches
identifies the research gap to be further studied in this thesis. The thesis structure and
conceptual framework are included in this chapter. \,
\4
l

1.1 Background Study
N
Daylight as a renewable natural resource is jor element i qmtomgl‘ogy
=\
Stu

the gffects of Ii%?ﬁn living

ight f@y activities.

spc%’s design such as

classrooms. Efficient daylight in @%assrm%% ,I;ée positive effects on

students' task performance in )@ research. tas \rformance evaluated is

Arabic handwriting tasks. As tragslat ka @g), reading is important in
Je "Rgaadl"

understanding the Islar@; n, wh

: s &
h Al-Alag. \ l\ O

The positive e@‘ a Iight Lpera()'}sk performance is related to the students'
4
visual cor@ circadian r thm&oircadian rhythm is related to the biological

proces anges o iing ‘erganism within a 24-hour interval. The circadian

studies. Photobiology is a scientific scope th

organisms such as a human. This shows that humans rg{y

The importance of daylight is also sized in

L@e first word of the first revelation

sy e physiology that cocd?c/)ls the sleeping rhythm, where it is influenced by the
changes of light and dark ratio in the environment (Boyce, et al., 2003).
Oviding efficient daylighting in classrooms decreases the students' sleepiness and
fatigue thus increase their alertness and cognitive skills (Heschong et al., 2002;

Mirrahimi et al., 2012; Shishegar & Boubekri, 2016).
2



The daylight quantity, quality and distribution are the factor that influences the daylight
environment of the space (Johnsen & Watkins, 1990; Gupta et al., 2015; Suyat,
2017). Daylight quantity refers to sufficient daylight measured at working (@\shight,
while daylight quality refers to good uniformity ratios with minimal vﬂ%scomfort
due to glare (Antoniou & Meresi, 2003; Wu & Ng, 2003; Antoniou eresi, 2005;

Axarli & Meresi, 2008). Daylight quantity is considered as the g%i\sydaylight quality
of

evaluation (Jovanovic et al., 2014), where illuminance lev t"ue measurement

used to evaluate the daylight quality (Hourani & Hamm 012) ‘\d
L
Y

c,)
Various studies show that Malaysia has an inter e sky conditian, vv‘he'r&it is 83
? 4

14; Yeop@ﬂ; Yunus,

7]
60,000 Ix in December (Zein& , 2002 wheN&Qg lowest recorded average
global illuminance is 19 OOWI-Ob
Ministry of Educatian Malaysi ed a General Circular in 2016 stating

be i mented in public secondary schools in

that Ulul albab%‘%on
L

Malaysia (M% 016). The
(Tahfiz) %'n shou Dyz

5

!
yi’aj eputy Prime Minister stated that religious

t

=

.

o _ —
am.@td into public schools (TN50 Premier Dialogue,
X

201@0 ahir Profesional,@_)@lG). Establishment of a religious (Tahfiz) school by
Prime Minister of Malaysia, Tunku Abdul Rahman Putra Al-Haj in 1966 was
d by Sheikh al-Azhar Sheikh Mahmud Syaltut (Hassan, et al., 2015; Ismail, 2016).

t
bi
his model is based on reading, writing and memorizing (hafazan) the Al-Quran.



Various methods to memorize the Quran was developed by scholars and recommended
by researchers. The basic and common methods of hafazan are writing, reading, w
and listening to the surah, where one of the most preferred methods is thr@ltmg
using the Arabic language. (Ikhwanuddin & Hashim, 2014; Mustafa‘Ag;rl, 2014;
Ariffin, et al., 2014). Prophet Muhammad emphasized that preservw'f the Quran
should be through memorisation or hafazan and written metho is also the basic
Quran learning method (Jamaluddin, et al., 2018). Tasmi’ md ‘hat requires the
teacher to evaluate the students’ hafazan performance ( Ilah, et ak ) Whlch a
part of it involves rewriting the verses shows efficien zan perfor nc#e @g the

students (Abdullah et al., 2016). A study also s t et rltm‘?t-ﬁe Quran

verses strengthen the students” memory ret ion bdD\Iah aks 16)

New religious schools have mcreaszm'ece t ye &Qre than 900 new
institutions were established (TheStrait |m , 3@ @nd proven to increase,
where public and boarding % a Q:) integrated Ulul Albab
education in the curriculu ani, 1016) e§hAlbab education in Malaysia

typically requires the students to do i Jnegour to four and a half hours every

O

day. The studentsre a re@mem@the whole Quran between two to five
A

years (Bakar 16; i 8] Lati 016, Mohamad, 2016), which proven that
arnl dules dequate and sufficient (Abdullah et al., 2005).

/

the dally h

%

Traw eligious schools |Q%Malay5|a typically teach hafazan using a book rest
N

k s rehal or Quran stand instead of a table commonly used now. In 2014, The
op

olitan Museum of Art in New York exhibited a Quran stand dated back to the

Qélth Century. The use of Quran stand was earlier, as cited by Fuady (2015), Michael

Stanton mentioned that small and short tables were used for hafazan during the Seljug



Dynasty in the 10th Century. The students will sit in classrooms while listening to the
teacher in front recite the Quran verses to them (Fuady, 2015). The typical heiw

rehal is 220mm to 300 mm, whereas the recommended clearance for a cros@ task

is 300mm high (Adler, 2007; Neufert, et al., 2012). A
The evolution of school design is initially based on space req@ The typical
layout design of a classroom changes over the years due, to S reasons such as

O4qyovement

for classroom design started in Europe called ‘open-air design’ that h8s12‘¥'the

| | 1 o | &

improvement of the classroom’s natural ventilat nd daylightin Chaté‘l%t, et al.,
? 4

esor igits design. Due

h standards and guidelines

education system development and government’s polici

S$

(Wu & Ng, 2003). : > >9
‘% G A
| | N
The classroom’s layout and win c n such-as low ceiling and deep plan
% e <El N

influences the dayligh% anc rret Zh@, 2009; Ahmad & Razon, 2017).
4

:
Studies shows that the reco \d%q dow sﬂj}éight is between 600mm to 762mm,

eigESéy architects and designers in Malaysia is

meanwhile the %éﬁd w
between SOOn%

etal., 2 G'k, 20}6 . Dayli

. 5

side  that, is ‘commonly referrqg;i.n daylighting studies is the window head height
N

( Nt & Weissman, 2012). Various studies on DRT stated that the window head

height depends on the depth of the room, where the depth should be 1.5 to 2.5 times

ore than the window head height (O’Conner et al., 1997; Cofaigh et al., 1999;

Reinhart, 2005; Reinhart & LoVerso, 2010; Bian & Ma, 2017).

W2

Oé%';NDE, 2013; Subramaniam, 2013; Mousavi,
"\ . .
t t@mb rule (DTR) for space with windows on both



Other guidelines are related to daylighting based on Window-to-Floor Ratio (WFR) or
Window-to-Wall Ratio (WWR). Uniform Building by-Laws (UBBL) in Malaysi

that the Window-to-Floor Ratio (WFR) for a learning space is 20 per cen@eight
of the window sill recommended follows the height of the table or wﬂ%@ plane of
800mm to 900mm (UBBL, 2013). Other than WFR or WWR, the re%r'nendation of

the illuminance level in learning spaces also included in VEMguidelines and

standards. z ‘

and received through the eye. The recommende inance level*py stam}a-rds and
guidelines are between 300 Ix to 500 Ix for edmal N ea, ZOQ?\;’ASHRAE,
2013; MS1525, 2014). The illuminance IEv 0 asur. ﬁthe height of
800mm to 900mm working plane ofN (GBI, wtﬁghe method is not

suitable to measure illuminance level for Isl i usa,gh ols that uses rehal at

‘s @
7]
300mm working plane height& lassroom,_ for, afaiﬁ&;ucation.
N
Therefore, a part of this Z is to measure th@arence of illuminance level at

s 2
300mm and 900mmanorkin plr \neq throu r?‘T'Iuminance grid points measurement

method. The ac@ity

suregberage illuminance level by the students
¢
was based on %two etho

, : N\
questlor@%'sed gon t studeag" perceptions on daylight condition and task

perfmce. The identified @_C_fzzp:table illuminance level will be used to set a
N

b%Nrk to evaluate various window sill height that can achieve acceptable

i inance levels using daylight simulation. Simulation modelling is a basic classroom

!
Wﬁictme Arabic handwriting performance test and

P

sign based on Malaysian standards and guidelines. The orientation of the classroom



during the simulation process will be south and/or north for efficient daylighting (Al-

Mohaisen & Khattab, 2006; Hyde, 2008). Y-
1.2 Problem Statement 3 :' ,

In Malaysia, the most referred standards and guidelines for de g classroom

windows and openings is Uniform Building by Law (UBBL), w Nhe Window-to-

Floor Ratio (WFR) for a learning space is 20 per cent. Dayl uatl n in Malaysia’s

public schools shows that 75 per cent of the classroom nsuffigie intensity
L

of daylight (Samad, et al., 2017; Mathalamuthu, et al. 8). Classroo tpa}ia;z;ved

acceptable illuminance level recommended at r read'l a wri@‘task had

twe@bgt.h at 800mm
tmecﬁQKR). This shows

g,‘\o\-orkmg plane received
o N

acceptable illuminance levels f ing ar%l writi tasl@calmllar daylight research

&/

conducted across the world we cl ith dow sill and working plane
900rr[n( nter

height ranged between% %
al., 2010; Mirrahimi tal, 0]]'

t@pm&wnkms 2009: Al-Sallal et
Leetal., 16, r &

20 per cent WFR, while the window sill an or g plane
to 900mm as recommended in Malaysi % Works

that 20 per cent WFR with a similag'hei ht of 3“

1
u

201(5/acan 2014, Barret, et al., 2015; Vi

20](6}40(% Ashwal & Hassan 2018).

Ulul alba mon C dgs gu:mlar reading and writing tasks that require
adequ lnanc for st ﬁs optimal performance for hafazan. However,
Asubject integration fe(fboth academic and religious subject, current practice
ow design in Islamic religious schools follows the standardised 800mm to

mm window sill height with similar table working plane height. Since that the
hafazan education in Islamic religious schools uses rehal with 300mm working plane

height, the current standardised classroom and window design influences the

7



illuminance level. Thus, the window sill height of the classroom will be evaluated for

efficient daylighting performance. The problem statements for this study are: Y‘l

I.  Iluminance level measurement method at 800mm to gor%orking

plane height is not suitable for measuring iIIumina*: level at rehal

lower working plane height. \,

ii. Recommended illuminance level measu az800rrm to 900mm

working plane height is not suitable rabic a’ﬁ%ﬂg task for

@
memorizing (hafazan) the Quran tha S reheyﬂr'i(ﬁi*ous
schools. P ¢

\ \/‘T
N
i ance level measured at

iii.  Thereis alack of referencesfo

300mm working plane

memorizing (hafa Qur
@

“« Q-
iv. Thereis a Iack%&e e’:in ing \tblsﬁeight of window sill from

floor Iee sui%le for
al inflsla re.('él

uses 41& b
& \
Resea ’ ;' C')(J
L &
% n daylighti gnper@nce in classrooms can be dated back as early as

1.3

the AThe focus of the re\éa}élhes was on students' visual comfort. Recent studies

@ghting in classrooms started to focuses not only on visual comforts but on
G nts' learning performances as well. A study on the effect of daylighting on student's

erformance showed that there is a statistic significant between daylight and human

emonizing @an) the Quran classrooms that
_ ‘
igious sc@%ﬂs.

behaviour through test scores analysis (Heshong, et al., 2002).

8



Since daylighting influences the students’ performance in class, most of the
government's public-school buildings follows the UBBL standardised Window=to-
Floor Ratio (WFR) for educational space at not less than 20 per cent. Windows all
Ratio (WWR) is not considered or used in the UBBL standards. The ilé'@nce level

recommended is measured at a height of 800mm to 900mm working plane or table

(GBI, 2009). NV
Following the standards, the height of the window sill f@ms @yn 800mm
to 900mm, where the height of the working plane and window sill aressi ilar.\)irfew

c,)
research shows that JKR and UBBL recomme 0 per cent \’v@able to
? 4
provide efficient illuminance level of 300 Ix 01 W ic-sch@"classroom

(Mathalamuthu & Ibrahim, 2014; Hush(,m%. T. this sﬁ/ follows the

(<

recommended WFR of 20 per cent by var staqd{ gui es.

) >? N
However, Ulul albab educatiopé(e refated eligi urricular activities and

&

tasks such as hafazan that useb@hal wit wo plane height. Although the
Lt, the lear

working plane height r%g differ
writl

such as reading an\ \t\p\ lic s Is follow the JKR standards and

Guidelines and Reguiation

which also fc‘ﬂ’ he arﬁe
instead %’ecify Vy)

i %tasks involved are still the same

g.

ing ing (GRBP) classroom layout design,
!
nfartmdow sill height for Ulul albab education

Ny
sks"and ag@ity required in the curricular. Thus, this thesis
4
focuiesxn he height of the@ﬁéow sill that is suitable to achieve acceptable
N

i nce level at 300mm working plane in classrooms for hafazan learning task

6 rmance such as Arabic handwriting.



Table 1.1: Summary of previous daylighting and student’s performance studies

No 1 2 3 4 5 6 7 8 9 10 (11| 12 (13| 14 (15| 16 | 17 | 18 | 19 | 20
: \¢
— I
E o0 e S
“— = f= — - _
s gle|_ M 15182 2 =
E Sl3|z g | 5| £ £ g
< o c @ 2 ] .
AR A £le|=|e E| 5% w8
gl2|s5|2|5|c|=s|E|2|E|E s8] S| 5|8
s|lE|S|=®|[3|2|F|€|=|c|s S| 5| e 2l a8
21 3| 3|3|le|@|92|E£E|E|c|E£]le|=|8]3 G| Y| E
Sl&||2|F|8|=|S|&|=|S|5[=|=]31 ol& (s [R
Year N|loa[oa]|]o[lvwn[lfalo|la[a]o o] <[00 o | w|[w]|w
[=} o o o o o - — — — — — — - — — — — —
. N o o o o o o o o o o o o o o o o o o
Literature review o~ ~N ~N o~ o~ ~N o~ o~ o~ ~N o~ ~N ~N M ~N ~N ~N ~N
Artificial \ \ \ \ \ \ \ \ \
Natural \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
Sun orientation v v v v
Daylight Factor v v v v
Sky condition VI Vv ]V v Vg v
Climate condition \ \ v\._ \
e |Visual comfort v Ty N
2 |llluminance level V|V ]|V v v - i
B Daylight metrics | | v
windows & openings \ \ \ \i \ \i \ v 7 \
height/depth ratio v v v v B
layout/orientation v iv]v]v]v vl v v | v vit [v]v
design configuration v v|v]|v v "* v, ~N
WER v v v LN M
WWR v & e | L - v
desk arrangement VI Vv ]V \ vV [V
Blinds/shading device ~Lv v
c light shelves y 1 \
-2 |standards/guidelines v v v b | v v
3 [classroom zone v N JLY
Reading v iv]v v A v
Writing v V | ALY v
° Memorizing \ - |
2 [Behaviour v v & a9 Nr v v
€ |Visual v L v | oY v
£ |Communication I~
& [Test score (subject) )\ \ \ v v
Kindergarten v l v
Primary v [ vl v vIivI[E[v]v ¥ v v
_ |Secondary v % _} "
o N
2 |Public o 8 v
& [Tahfiz = SN &

s

w of this tud'; IS @proving the Islamic religious schools’ classroom
N
n §

de*& better daylighting c%‘;glition and students’ visual performance. Referring to

N

stated, the objectives are:

10



i. To identify the acceptable illuminance level for students’ optimum

Arabic handwriting performance for learning hafazan in

religious school. (’}

ii.  To investigate the influence of window design on %n;inance level
ic reli

measured at working plane of 300mm height in Ishw gious school.

iii.  To recommended window sill height for dzs’ (}ptimum Arabic
handwriting performance for learning an at the*working plane of
300mm height. \J

15  Research Questions Y' \ v

The research questions for thi@! related, to"the r%a,rch objectives as

shown in table 1.2.
o S
T @ Resear\myeéﬁor@f}'
A\
Research Objectives Research Questions
To identify the accepifle ‘( What thefﬁept illuminance level for
illuminance level for students’ Affabic writing performance?
students' optimum Arabic e s perceive the daylight
handwriting per’m for l conditions antktheir task performance in the current
learning hafaza slamic ~__classfooms?, ;
religious schod\ doeg the performance of the illuminance level
(0 I . W rk@ng plane 300mm height affects students'
= YArabiC handwriting performance?
To inve t%ﬂe ir‘lfltknc h the range of illuminance level measured at
of win% ign o L 300mm height working plane from floor level in the
illummancelevel measured  «classroom with different window sill height?
at plane of 300mm ~Why does the window sill height difference

Nn Islamic religious influence the illuminance level measured at 300mm
scheal. height working plane in the classroom?
recommended window What is the suitable window sill height from the
il height for students’ floor level that achieves acceptable illuminance
ptimum Arabic handwriting level at a 300mm working plane?
performance for learning

hafazan at the working plane
of 300mm height.

e
( -
“ )@/




1.6 Scope of Study

Vi

~\<°
N\
S

The selected school is Islamic religious school that implerﬂts@lul

Albab education, where it is commonly a secondary scho :' ,

The age of the students selected will be 13 to 17 yew, where the

students have the intellect to provide feedback bas eir perceptions

and experience. z

The Regulations for Building Planning (GR P)‘\»érd Qyout
requirement of 2.5m? per student i SS oom| ref &h?study,

where each selected classroom f ea a t for udents.

The study focuses on t \Qvg and“epenings, &qe the colour and

reflectance of loose f nlture IS s?er
) 0
The windows a ings are on BotH SI the classroom with WFR

that foIIows m
where i%t ble to

nded, 2 per by standards and guidelines,
hieyed Qz?ommended 300 Ix to 500 Ix of
|Ilme level |Nroom O

I. \assfoms 9éd perimental study are located on the second

or of the building ék g-avoid nearby structures or natural environment

such as trees to dl{?ﬁt the daylight in the classroom.

This study focuses on the daylight quality and quantity in Islamic
religious school for students’ visual performance, based on illuminance

level field measurement and survey on the students’ daylight conditions.



viii.  This study looks into only the daylighting performance of the
classrooms, where the illuminance level (Ix) unit in used to |denYﬂe

daylight quality and quantity for the selected Islamic reI|g| \ol

iXx.  The method for illuminance level field measurement i Iumlnance grid

points measurement, where the calibrated lux meter wasiplaced in a 1m

x 1m grid layout of the classroom. Y.

X.  The most optimum daylight retrieved d the d Wn 9.00 am

@
to 11.00 am. Therefore, the time selec r the study i efwee%sia 00

K'g

<
Y' y
xi.  Since Malaysia is located cwhe Equatori the table month to

evaluate the iIIuminancN between ruary@VIarch and August
=\
n p

amto 11.00 am.

to October, based x \&
6 e,
&
xii.  The referred ou‘ﬂqg lob anc e.:tevel is between 60,000 Ix to

80,000 Ix; whete the skj conditign | %rmedlate for Malaysia.
’ ¢ &
xiii. ~ Thi Muses 1 S \able or I of 300mm height, which is suitable

&

M) -legg 'Th efore, the working plane height to measure

%Ium/an \Qljng at 300mm height.
k ’ 4\

e nan I‘Itlng rmance test wi e pased on the modifie alsam
%Thh p\,R' II be based on the modified Bal

Alabdulkader- L}t (BAL) eye chart for Arabic language, where the

§ survey also identifies their perceptions on the task performance given.



XV.

XVI.

XVil.

1.7  Limitations C}, Q\ &

.

Wt dents
[
fiv)s

The daylight simulation components other than the window sill height
will be kept constants. The range of window sill height thatw'ae

evaluated in the simulation is from 300mm to 900mm heig \

rocess will be

The orientation of the classroom during the simulati%_

south and/or north for efficient daylighting. \,

The daylight simulation follows the cl Xs.s‘andard surface
reflectance value, where the floor % t W/o), walls
reflection at 0.5 (50%) and ce@lection at 0 l??.\ ~ The
transmittance in the simulation is at 0.8% (81%). \,‘Z'
% N Q\T
The students were r@ml sﬁﬁw t {N[nci%istrative of Kolej
Genius Insan dl% students’ lqs SC@J e. Limited to students
from form onem 0, N4-ye£ﬁld.
[V S
The stu% ected }s gfﬁz‘d('eztQ ere limited, where only a total of

app Mely 2')0 ts from-form one and two were available. Form

&

Iud(d}nd currently there were no form four and

ey

tudents i

ii1.%" The seleCted :Ta@ classrooms were the specifically designed as
A &

N
N

hafazan Iearnirm\,pace in Kolej Genius Insan that had 300mm window
sill height. However, the classrooms were 85 per cent smaller in

comparison with the other classrooms selected for the study.

14



iv.  There was only one school selected for this study due to the strict
bureaucracy and protocol of local education administrative and rwyy

at various levels of authorities. \

—u

v.  The window head height simulated varied due to the{:ﬁerent window

sill height simulated with fixed dimensions and V\% entage.

1.8 Thesis Structure z l

This thesis is structured as follows: .\d- &
\
1O
Chapter One: Introduction — This chapter also uded i ckgrotpd study,

Y

problem statements, research gap, research (s,t)as, ai \Ebjectiﬁﬁhe scope of

the study, limitations, and significancw\f%udy. W é

Chapter Two: Literature Revie apteﬁ\gvb;ef /s—x\plains the theoretical
N
0 e,
ing to.pr

eviaus ‘Stu y other researchers, not

K\

relationship with the study b\s

limited to biological and re? tudies. Related v@bles and parameters identified
|

through a desk study M marized in

t‘hezgkal framework. Includes literature
reviews and discu;Q@ relatfd s\tts of @udy such as daylighting, illuminance
level and studewe for

manee; C.)
Malaysia %ellv)s schools~an c{asg_opms typology. The historical background of
ignyIs a J é

is cr@er also explains about the education in

¢
I
school Iso'rn qt.

A0 5
C er Three: Research Methodology — Methodology used in this study will be

0 ined and elaborated in this chapter. There are three phases in this research based

the objectives of the study. The first phase is to identify the range of acceptable

illuminance level for students in a classroom through literature review, then finds out

15



the acceptable illuminance level for students' learning performance measured at 900mm
and 300mm height working plane. The data collected are based on an experv!ul
study consist of field measurements, questionnaires, and visual eye @}PSS
Statistics software will be used for the statistical analysis. The second ﬂ!‘&ncludes a

Radiance-based simulation to identify window sill height required to achiteve acceptable

Chapter Four: Results and Analysis — In this chapter, a Iew previous
chapter will be discussed and analysed to providegresults'regardin abcentable
AN
| &
orklr{gi‘plane at
4
300mm height from floor level. The results wWer M rch un\sHons of the

study. The relationship between these re%' co B\e the EI& and objectives
\ <Y
&
Chapter Five: Conclusion %omrﬂbndat' - lude the research by
recommending the window s%ght h%is ac\éptable illuminance level for
student's optimum A% dwritirLﬁﬂoim@% for the Quran memorization
' 2
(hafazan) at 300mmdaeight worki .T@pter provides suggestions regarding
r Itsoé&kstudy.
!
@ 2 L)
&
11/ S
Y—v

N
\C-)

illuminance level measured at a 300mm height working plane

illuminance level, student performance and win ill height for

mentioned in the previous chapter.

future research to'c ime

C—)
&
N
N



Part 1 |4
Background study and theoretical framework

Chapter 1 : Introduction

"

Chapter 2 : Conceptual understanding of

i) daylight theory, v) Window-to-Floor Ratio
ii) illuminance level, vi) religious education,
iii) visual comfort, vii) working plane height

iv) student’s performance,  viii) window sill height

Part 2
Data analysis and discussion

Chapter 3 : Research methododlogy

i) field measurement iii) Arabic handwriting performance
ii) questionnaire iv) computer simulation

Part 3
Conclusion and Recommendation

e Figure 1.1: Thesis Structure

17



Figure 1.1 shows that the Thesis Structure consists of five chapters that relate
progressively along with the research flow. Research on daylighting and SUTIK’
performance requires confronting issues both in quantitative and qualit eres
such as the external environment and the students’ decision alteralﬂ&hich is a
challenge for mixed-method research. The research should be able to'shift and operate
between both research method (Drosou, et al., 2015). This re awopts the Design
Science Research (DSR) concept (Venable, 2006b; Hevn Q§,~20(i4) to be able to

shift between quantitative and qualitative methods, as Shown in fi .2. Theory
L

Yw
Building requires the research to establish a prob@wry based o aﬂig@g and
he

students' performance for Arabic handwriting% % 0es (@Gequire a
hypothesis due to the research method ely imik\r t ex@lgt;ry science

research method, where quantitw;)ts generali tr@alitative findings

(Creswell & Poth, 2016). Therefore@SDSR 0 \es? ,':énductive research due
0

N
to its’ exploratory nature as explai y Trochim$2006) @

D

Building

Conceptual
Framework;
Daylighting
Theories

Design
Solution

Window Sill
Height Design
for Hafazan
Classrooms

Artificial
Evaluation

Naturalistic
Evaluation

Field Measurement; —9
Survey Studies; ( e gao rlri]prtwjtti?wr
Arabic Handwriting Sir%u?atior?

Performance

4
0 Figure 1.2: Design Science Research Concept for the research
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The tools used are field measurement, questionnaires, visual eye acuity tests, and
computer simulations. The methods selected are used based on dayw
measurements and aspects of the research. This research includes identifying and

understanding the daylighting and students’ Arabic handwriting taskﬂ&nance in

multiple classroom layout. ?

Daylighting Theories
]

f— Daylight llluminance

l influences...

—-  Students’ Learning Task Performance

\

Ulul Albab Education Curriculum

"

Theory
Building Rearranged and
translated into A

Theoretical Framework

Conceptual
Framework;
Daylighting

Theories Quran Memorization (hafazan)

[
[
[
[
[
1
[
I
1
[
1
[
I
[
I
[
|
: l preferred methods...
I
| —)( Arabic Handwriting }— N
i v
’ i 300mm working plane height (rehal)
[
I
[
I
1
[

Design
Solution

Window Sill
Height Design

—"

for Hafazan \.\ Acceptable Students’ Learnin
Naturallstlc Classrooms AI’tIfICIal illuminance level Task Performancrg
Evaluation Evaluation “--->  for Arabic words per minute €
Field Measurement; H o ——— andwriting (wpm)
Survey Studies; Dayligi'lljting
rapic Handwring / €—————"\  n1ice —y

Architectural Design Aspect

- ’ o = Window sill height

v
' Recommendation (at 300 mm working plane height)
4 = acceptable illuminance level
: : = window sill height
\N‘l [Q

Theoretical F@)r SS

‘X2
collected t ghfield measutement, %r_yey and visual test conducted in this study. The
contributi his rée‘gel‘f jflclu he enhancement of the product or artefact which

N
IS \ ow sill height in sf@srooms. The DSR concept can be structured to the
res;m as:

|? fi @1.3 show that the data and results are

I.  Theory Building — daylighting theories and students’ learning task

performance
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ii.  Naturalistic Evaluation - daylighting and students’ Arabic handwriting

task performance T
iii.  Artificial Evaluation — daylight simulation 3 : ,

iv.  Design Solution — recommendation of window sill Wfor Islamic

1.9  Significant of Study ‘\d
Ay

Various studies on daylighting effects nt's perfo nc‘sm‘:z;? were

i 4
conducted focus on writing performance, Wh?NDSt o% dies Ps;zc;ted that
adequate illuminance level in the classr(c mpr%\/e

Identifying the acceptable |IIum|nance uiresam

be applied at different working p ight, QM‘

working plane height required rabic h dwrl g“tﬁ@ﬁr hafazan that uses rehal.

N
Therefore, this studygrcan irowde n a epta&slllumlnance level for Arabic
handwriting tasks f@a
i '

plane. The accep luminance level m@valuated with a constant Window-to-

Floor Ratio (\@ 20 pefce t)difféie%t)worklng plane height following the height
? @,
of a tabl &Hﬁal meth a@findings can be adapted to other countries that

hav igiows schools with UI ab education that requires the usage of rehal for

religious schools

stud performance

d of @surement that can

»
téhe height difference of

Oy —

asﬁ.réi}(m 300mm height of rehal working

/§~

s study are significant for architects and designers to design a proper classroom

h Mlearnmg or any other education that uses a low table. In general, the findings
‘éigl

0 schools that have Ulul albab curricular tasks such as reading and writing Arabic

language at 300mm working plane height of a rehal.
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1.10 Summary

The module Ulul albab education has certain curricular tasks requiﬂg the

students to accomplish memorisation (hafazan) of the Quran such a:r ading and
writing tasks. The educational spaces required for Ulul albab education model must be

studied, especially regarding daylighting due to its effect ongthe student's Arabic
handwriting task performance for hafazan. The researc fo?ﬁ)n the acceptable
illuminance level at rehal working plane height of 300 omiflo rlevel, here it is
influenced by the window sill height of the classtoom. The literat ndud@the
| . | &
required acceptable illuminance level for stu perfogn ce. hese‘?:terature
reviews will be explained in the next chapter Wth Hi‘sc{ on wil@ based on

daylighting, illuminance level, learning sp@s&de 's per ancg,‘ﬁ,sroom layout
design, and other related subjects. \ O
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