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ABSTRAK

Cahaya semulajadi yang efisyen meningkatkan prestasi pelajar seperti tugasan menulis
di kelas. Kesesuaian cahaya di dalam kelas dinilai melalui reka bentuk piawaitingkap,
iaitu 20 peratus daripada Nisbah Tingkap-ke-Lantai (WFR). Tahap pencahayaaq diukur
pada ketinggian satah kerja 800mm hingga 900mm dengan sil tingkap pada ketinggian
yang sama, di mana ia menjadi focus di dalam penyelidikan cahaya semulajadi di dalam
kelas. Namun, sekolah aliran agama Islam yang mengutamakan tugas‘menghafaz al-
Quran melalui pembacaan dan penulisan bahasa Arab menggunakah meja rendah
(rehal) dengan ketinggian satah kerja 300mm. Oleh kerana integrasi mata pelajaran
akademik dan agama di kelas, sekolah aliran agama mengikuti'reka bentuk tingkap
piawai dan meja dengan ketinggian satah kerja 800mm; fipgga 900mm, di mana
menggunakan rehal akan mempengaruhi tahap pencahayaan yang diukus: Objektif
penyelidikan ini adalah untuk mengenal pasti tahap pencahayaan semulajadi'yangboleh
diterima untuk prestasi penulisan bahasa Arab pelajar;ynenyelidik tahap pencahayaan
purata di kelas sekolah aliran agama sedia ada, dafigintuk menilai pélbagai Ketinggian
tingkap untuk prestasi penulisan bahasa Arabpelajar-yang eptimum untuk; pelajaran
hafazan pada satah kerja ketinggian 300mm. Kelds dengari 20-peratus WFR dipilih, di
mana tiga eksperimen dengan ketinggian sil tingkap daiTketinggian satah'kerja berbeza
telah dijalankan. Kaedah pengukuran gahaya®untuk niengenal pastitahap pencahayaan
purata kelasyang diguna pakai adalah pengukudran titik grigdipencahayaan, di mana meter
lux diletakkan dalam susunan grig”1m x 1m? {injadan me_rigenai persepsi pelajar
terhadap keadaan cahaya dan prestasi tugas diukermealaldi soaksélidik jenis skala Likert
dengan lima tahap, sementara ujian=prestasi ‘p‘enulisan bahasa-Arab dilakukan di dalam
kelas untuk mengukur perkataan per minit “(ppm) pelajar menggunakan carta mata
Balsam Alabdulkader (BAlm)=yang diubah sual. Hasilnya kemudian dirujuk sebagai
parameter untuk simulési calaya dalam pesisian Intégrated Environment Simulation
(IES) untuk menilai ketifiggian sil tingkap sintmk kelds yang menggunakan rehal. Julat
ukuran tahap pencahayaan purata di~kelas adafah”280 Ix hingga 1600 Ix. Hasil soal
selidik menunjukkan bahawa pelajarsetujudengan pencahayaan dengan 20 peratus
WFR di dalam delas.*Penilaian™penulisanybahasa Arab menunjukkan bahawa pelajar
memperoleh Wpm, [&bih tinggi dikelas yang mendapat tahap pencahayaan purata yang
lebih rendahedaripada yang disyerkan dalam piawaian dan garis panduan, iaitu 280 Ix.
Simulasiyméntifijukkan bahatvaketifiggian sil tingkap 500mm ke atas melebihi tahap
pencahayadn jourata 2807Tx,ssementara ketinggian sil tingkap antara 300mm hingga
500mm™menerima tahap pencahayaan purata antara 223 Ix hingga 284 Ix. Oleh itu,
ketinggian sil tingkap yang disyorkan untuk sekolah aliran agama adalah antara 300mm
hiflgga¥500mm. Cadangan dapat meningkatkan pengamatan rekabentuk piawaian
sekolah aliran agama oleh arkitek dan perekabentuk dalam meningkatkan kualiti proses
pembelajaran hafazan menggunakan kaedah penulisan bahasa Arab.

Kata kunci:  pencahayaan semulajadi, tahap pencahayaan, prestasi penulisan Bahasa
Arab, ketinggian tingkap kelas, ketinggian satah kerja



ABSTRACT

Efficient daylighting improves students’ performance such as writing t
classrooms. Daylighting adequacy in the classroom is assessed through the standardized
window design, which is 20 per cent of the Window-to-Floor Ratio ® The
illuminance level is measured at 800mm to 900mm working plane ne&ht ith the
window sill at the same height, where these are the variables focused by otheresearches
on classroom daylight. However, the Islamic religious school that prwﬂs the Quran
memorization (hafazan) tasks through reading and writing Arabig langtiage uses a low
reading desk (rehal) with 300mm working plane height. Due toNrent practice of
integrating academic and religious subjects in classrooms,
standardised window design and table with 800mm to 90
where using a rehal will influence the illuminance | asured l%iaectives of
this research are to identify the acceptable illuminance | for stu 'prﬁ]um
window d on
illuminance level measured at working plane of m height,jand’to rec ended
window sill height for students’ optimum Arabi ritingf) ance for learning
hafazan at the working plane of 300mm height i ious schoolClassrooms
with recommended 20 per cent of WFR cted;"wheréythree riments with
different window sill height and wag itqyne hei re cofiducted. The field
measurement method to identify the av I vel e classrooms was

illuminance grid points measurement;, where the \mQtY W s;gfm:ed inalmx 1mgrid
layout of the classroom. The sur r%)ude ptio the daylight condition
and task performances Were%ed {Pwoug a fi&vel Likert scale type
questionnaire, while the AraN dwritin rmance‘test was conducted in the
classroom to measure the s’ word p i?pm) using modified Balsam

Alabdulkader-Leat (BAL) eye chart. The results referred as the parameters for
daylight simulation in grated Enyiron

nt Simdlation (IES) software to evaluate
the window sill hei hfg{c ass
level measure in b%l; ooml
cce i

r uses I. The range of average illuminance
0 Ix @00 IX. The questionnaire results show
that the student dt ation-at.the condition of 20 per cent WFR in the
classroom. T%é%&c handwriti fgsefbrgfént shows that students scored higher wpm
in a classr that recgived, lower average illuminance level than recommended in
standard ﬁﬁdel}p , Which was*280 Ix. The simulation shows that window sill

g{ep

ligteus schools follows the
orkinhg plane height,

height 00mm ex@éeds the Ix average illuminance level, while window sill
height between 300mm to 500 received average illuminance level between 223 Ix
to Q%e . Thus, the acceptable\vindow sill height recommended for religious schools
IS en 300mm to 500mm. This recommendation will improve the standard design

slamic schools by architects and designers, which will improve the students’ Arabic
0’\ writing performance for hafazan learning process.

Keywords:  daylighting, illuminance level, Arabic handwriting performance,
classroom window sill height, working plane height
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Ambiance
Bookrest
Circadian
Circular

Cross-legged

Daylighting

Daylight Factor

Diurnal
Emittance

Equator
Exitance
Eye chart
Flux

Glare
Guidelines
Handwriting
Illuminance
Ilumination
Irradiance

Luminous

Memorizatl

O .
P rmance

%blology
6 tometric
P

hysiology

GLOSSARY

the character and atmosphere of a place

a support that holds a book while it is being read. T
(of biological processes) recurring naturally on a

four-hour cycle, even in the absence of Ilghtf tuations.

a written document that is addressed for crrcu

general people, usually formal and official.

(of a seated person) with the legs crossed atY-kles and
the knees bent outwards.

the illumination of buildings by natural

the ratio of the light level inside a tru the light level
outside the structure
of or during the day.
the energy radiated by the surfaceyof a b :ld per

unit area.
a line notionally drawn on th
poles, dividing the earth
hemispheres and const

a measure of the ab|I|ty ur
a chart used in m he
typically con5|st
decreasing sr
the rate of ro
agiven are

(of the s elegt
dazzli
a ge , prin

h equidist
northern a

m@s\u h a strong or
plec <é.f advice for daylighting

Unlt area.

or pencil
e agount ofirmm fl
% orli
th nér §c<per unit area (normal to the

of radjant energy through a medium)
tasi ﬁ%{ erceived by the eye, rather than in

gy

direction
lati E

ltting something to memory or learning

ned in a number of ways to form a course at a

ter
epr
y eart.
Module Q— %f setof-independent units of study or training that
chool.

most ucwe to a favourable outcome; best.

Readl and writing task or operation seen in terms of how
successfully it is performed

the study of the effects of light on living organisms.

the measurement of the intensity of light or of relative
illuminating power.

the branch of biology that deals with the normal functions of
living organisms and their parts.
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Quran - the Islamic sacred book, believed to be the word of God as
dictated to Muhammad by the archangel Gabriel and written

down in Arabic.
Radiance - the flux of radiation emitted per unit solid angle in zﬁyv\
direction by a unit area of a source. (’D
Ray-traces - arendering technique for generating an image by, tracing the
path of light as pixels in an image plane and si ing the

Recommendation a suggestion or proposal as to the best course'@f action for

effects of its encounters with virtual objects
daylighting, especially one put forward By an tthoritative

body
Recitation - the action of repeating something |OLW memory.
r ther'radiation
striking a surface which is ref t.
Regulations a rule or directive made and maintained Mity.

Reflectance the measure of the proportion of |
Religious (of a belief or practice) forming part of someone's faI'ﬂQTc'x
divine being EK | &

Revelation - the divine or supernatural'@disclosure to humans of s{%'%?ething
relating to human exis 4 N

Secondary - asecondary school or eddcation M systery~

Simulation - the production of er m?de som , especially
for the purpose 4&

Sky condition - description ow arance o sky Q

Skylight - awindow set in a reof he samie angle

eili
Solstice - either of th%timesir?\r%r, ummer solstice and
the winter'sglstiCe, when th u@es its highest or
lowest the_sky at Roon, d by the longest and
short&%z:E. %
Standards - areguiredor atr d level of Ity or attainment for

aylighting ‘
Stereographic - ting to,'or b !E a meation of the form of a solid
body (su ar

Cﬁ;@a plane stereographic projection

0
sunlight ‘wlghtf xun.
Sun-path & e apparentsignifi %seasonal-and-hourly positional

cha e su d length of daylight) as the Earth
tates % rb ound the sun.
Sustainabl - @ble.to’he maintained at a certain rate or level.
Transmi @ - [the rati oﬁght energy falling on a body to that
4 smittedthrough it.

Visu - elatlng.@ﬁeing or sight, human comfort and performance

Wi sill - a slab{f); one, wood, or metal at the foot of a window
opening

ission - the proposal that visual perception is accomplished by eye
beams emitted by the eyes
rk plane - aflat surface on which a work task is performed

enith

the point in the sky or celestial sphere directly above an
observer.
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TRANSLITERATION

Agama - Religious T
Albab - Aclear mind and heart \

Chi - New memorization (0
Deobandy - Quran memorization method from India
Firmitas - Durability *
Hafazan - Quran memorization

Halagah - Small group for Islamic lessons R

Has - Special memorization N

Jabatan Agama Islam -  Selangor Islamic Religious Departm

Selangor ;ﬁ.

Jama’ - Quran memorization throu itation

Khatm - Having exhausted the

Kitabah - Quran memorization thro riti g.\d‘
Madrasah - Any type of educational institutio \Y'
Muraja’ah - Quran memorizati h systemati prbc%)
Panipati - Quran memorizatio ough rrfci tion checki
Pismis - Well done or fin morii\g NV
Kolay Pismis - Easily finish memarized X~
Pondok - Traditiona [ scho'UL é\

Rehal - Low readi ; a holder far the I-(eJy Quran
Sama’i - Quran N ation through listefling

Sekolah Menengah - Publje High Sch

Kebangsaan t‘? \ ’<\

Surah - Qur [ 0}

Syafawi - n memerizati tHro@ecitation

Tahfiz - igio
Tahriri - an memoxizati gh writing

Talaqqi - slami in a small group
Tasmi’ % Qurangnemari rough process checking

Tekrar - t mem@ﬁtion
Tekrar Hepsi Se \ Repe aIIthe@morization
Ulu K - av rhavi&y

Ulul albab c\ e mic eegatlon

Utilitas - ity

Venustas% - ’ aut

Wahd il ur$emorization through reading paragraph by
% 4 paragraph

ZorI : - a;‘ze memorization
N

XXii



ALPM
ASHRAE

BAL
CHaP
CIE
DASH
DF

DSR
EFM
EN12461
ERC
GBI
GRBP
HHE
HPT
HSPQ
HST
IESNA
IESVE
IRC
JKR
KSS
LogMAR
LPM
MNREAD
MoEM
MS1525
NOTPZ
OSHA
OTPZ
PCA
PTB

Qg;i]onal e
ti ask Performa
Pri

ABBREVIATION

alphabet letters per minute
The American Society of Heating, Refrigerating and Air- \
Conditioning Engineers

Balsam Alabdulkader-Leat eye chart : ,

Children’s Questionnaire for Handwriting Proficien
International Commission on Illumination

Detailed Assessment Speed Handwriting Q
Daylight Factor \,

Design Science Research

Education Facilities Manual Y'

The Indoor Lighting Standard 12461 '
externally reflected component

Green Building Index ‘\d‘

Guidelines and Regulations for Butlding Planning \‘T
Hebrew Handwriting Evaluatio ’ _f)
Handwriting Performance Test 2 Y~
Handwriting Proficiency Scré?ﬂunestj@ ' Y
Handwriting Speed Test

IHluminating EngineeriEMy of Nort ericé\

Integration Environ
internally reflected co nt

Jabatan Kerja Raya (Malaysi ig\/\/
Sleepiness Scal u) o
Logarithm of inimuf An f Re@tion
letters per

&
Minnesota%ea i \A
Ministry Tcatio? Malaysia nterian Pendidikan Malaysia)
Maldysi ndard 1525 ) |
Non-Optimum Ksi;a rnfart@Zone

ipal

C-Nsw lish Techni ndesanstalt

sky compone
Short-form ems

standard-length words per minute
Sekolah Menengah Kebangsaan (Agama)
Statistical Package for the Social Sciences
Test of Legible Handwriting

Uniform Building by Law

Virginia Department of Education
Window-to-Floor Ratio

Window-to-Wall Ratio
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