CHAPTER 3

RESEARCH METHODOLOGY
3.1 Introduction

A4
0

This chapter explains the research method of the study %Z; the research

concept, framework, phases, and procedures. This chapter als@"diseusses the research

eva‘uation in detail.
Based on objective one of the research, this study evaluates id ti‘fi\rdasc@able
illuminance level in a classroom at a working plaémm heig orA floor level.
The results will be then used as a reference to w?ﬂ obj "\./e 0 an@#ree, which

are to identify the optimum window sill IcWr aw
a

This chapter explores the Design Scienc

methods and processes for daylighting and students' perfo

00mm height.

lane
&

once d the Theoretical

Y

Framework introduced in Chap ‘O} Th% Is %)éﬁe field measurement,
? [

. . . : q. =
questionnaires, visual eye ac ts, and egmpuier sm@ons. Table 3.1 shows the

A

corresponding method with?@vearc?'obje ives a@search questions of this study.
N

Population samplln% rt ¢ ment gefers Between-Person Design (BPD)

method, where d&t persons aresSituat éﬁjifferent setup, scenario or settings of
Ny 1 O .

the classroorr% |fflteﬁce the sclfmlon refers to the average illuminance level,

window i%t a‘udvﬂ:n pIg_\Yﬁ}height. 30 person or more is required in each

sess&vﬁ(e their age and e&&%ion level are similar (Hygge & Lo6fberg, 1999;

MI, 2012). However, since numbers of students that can fit in a classroom

ricted by GRBP standards, each classroom or group only fit for 24 students, where
N

total students for the entire study is 192.
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Table 3.1: Corresponding methods woth research objectives and questions

Research Objectives Research Questions Methodology

To identify the acceptable  What is the acceptable Field measure

illuminance level for illuminance level for students’ Arabic Y

students' optimum Arabic  Arabic handwriting % g
. perfor

handwriting performance  performance?

for learning hafazan in How do the students perceive the Questi ire

Islamic religious school. daylight conditions and their task

performance in the current Ard ndwriting

the illuminance level at workin
plane 300mm height affects

students' Arabic handwri performanee
performance? i
To investigate the What is the range of illuminance !:?! sur

Id¥me nt
influence of window level measured at 3 ight f _f?
&
X

classrooms? % ance
How does the performance of ield measurement
g

rabic handwriting

design on illuminance working plane from Ievel‘,
level measured at working in the classroom Wi ferent
plane of 300mm height in  window sill height? ‘e\K

Com{mer

Islamic religious school. ~ Why does tEWW siﬂ\hei
difference eth
iIIuminM
300mm height warki
the I%m? A

To recommended window is, the suitable window sith*

sill height for students’ om the floon'leVel g@'

optimum Arabic ieves acc Hluminance

handwriting performance w ata orki
|

for learning hafazan atrthe ane? r [ 0
working plane of 300 2 2
height, N AV

si@lation (IESVE)

.

T %ch (}o yf uréhases with different method approach. The phases

are as sho elow: d \/Y'
\c,.)

ary Phase — It is to collect the data and information on daylight and

u inance level theories for students' optimum learning task performance. Standards
nd guidelines are referred to identify the acceptable illuminance level and Window-to-

Floor Ratio (WFR) for learning spaces. The efficiency of the standards and guidelines
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implemented for learning spaces are studied through a literature review. The students'

performance measured based on the illuminance level is also included in the li

o

Phase One — It is to achieve objective one of research, which Jjs_to identify the

acceptable illuminance level for students' optimum Arabic hand rformance for

learning hafazan in Islamic religious school. This phase inyol erimental studies

established at selected classrooms that follow Malaysi d Wsign. The
data collected are conducted in the selected secopdary Schoals th p‘lemgnted
| &
hafazan as one of the education syllabuses. ‘%\
? 4
NV
The first part of the phase is field measurement, vgﬂxe Iay@?\d physical

components such as Window-to-Flo@(WFR) ind Qsill height of the

classrooms are measured. Classro@s)with i @Ni dow. sill height are also
N,

selected, which are at 300mm@mm.0 This=part alsgijheasures the illuminance
% f &
m

level of the selected classroomNOnl m@rking plane height from floor

level. z [ §
e,
The method used KpX&two df the"phase is{z%weying. The survey is divided into two
N

sections, whic Mest' nﬁg d visial&cuity eye test. The questionnaire consists

JSE

H 4
of %estio@ ntifythe Students'
The d wted wl{l W'J;Iyse

A o
(SR tistics software. Baléé\% Alabdulkader — Leat (BAL) eye chart used for the

eption of the visual comfort of the classroom.

3

h the Statistical Package for the Social Sciences

4

ye acuity test is to evaluate the students’ Arabic handwriting performance in the

Oxsroom.



Phase Two — The data collected in phase one will be used as a reference for the second
phase, which is computer simulation using Integrated Environmental Solutions |
Environment (IESVE). The simulation evaluates different window sill height loor
level. The result of the simulation identifies the windows sill hei t allows
acceptable illuminance levels for students based on the results of the previous survey in
the first phase. This phase is to achieve the research objectiv the objective is to
investigate the influence of window design on illuminanc masrred at working

plane of 300mm height in Islamic religious school. The®%sgcom en%u@ds the final

AN
phase of the research. é l _\b}
P 4 ‘Z*_ _

recommended window sill height fo@ﬂs’

performance for learning hafazan at

recommendation is based on the § ulaion0 r%y

q
considered is based on the res& Pr%‘;}(he ﬁwmendaﬁon contributes to
the improvement of day igh?!(rateg'es in sl lmi&n:ﬁ\ﬁgious schools in Malaysia.
) s ¢ &
& @)

1&15@0, where the variable
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3 Research Procedure

There are three research procedures required for the study. The three research

rocedures are as shown below:
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Field Measurement — It is for the field measurement and survey

conducted in phase one. The selected classrooms are based on th?ﬂut

design and the Window-to-Floor Ratio (WFR). The WFR I et as

recommended by the Malaysian standards and guidelmé?&p per cent

to achieve acceptable illuminance level in the classroWe floor area

of the classroom's layout design will follow the re ndatlon by JKR
o

and GRBP with a ratio of 2.5 m2 per stud luminance level is

measured with students occupying the learfing spage Me students

ages fan b{tv!é}ls to

of st e thrK,Yaws The

selected are secondary school student

17 years old. Each classroom

illuminance level is measur i data@;;r placed on

m and 300mm

Survey - Afte ivetya set of surveys each. The

survey onS| -part; i questionnaires on daylight

perception a tas% ception. The students are given a

br@b ex@ by th@earchers The students are required to

CN the questi nalre@ébﬁn the located time.

RN
~
N

%andyr mJT st& he BAL eye chart were included with the

questionnaire. Tw udents are not time restricted to rewrite the BAL
eye chart prowded within the survey. The Arabic handwriting speed is
recorded by the students based on the provided stopwatch at the front of
the classrooms. The students' Arabic handwriting speed will be recorded

to evaluate the students' Arabic handwriting performance. The students'
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Arabic handwriting performance is evaluated by the students' average

words per minute (wpm). T

iv.  Simulation — The third procedure is for the simulati .(ﬂ;ng the

IESVE, the results will provide the optimum windowﬁ_h.eight for the
e.

working plane at 300mm height in the learning spw

A Vv .l
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Figure 3.2: Methodology Flow

Figure 3.2 shows the methodology flow for the study. There are three experiments in

the research that will contribute to the progress of the findings and results. The research
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consists of three different experiments with different variables tested for each. The

experiments are conducted to identify and clarify certain results and findlngsw

will be discussed further. 0}
3.3.1 Experiment Field Measurement ‘

The selected classroom is according to Malaysian stig ards and guidelines.
h

Malaysian Standards and Cost Subcommittees have u the JGuidelines and

Regulations for Building Planning (GRBP) in 2015, wheréthe re iM that each

Y‘
ing schoo He_r@lmum

number of students per classroom is 30, with thesmini m\ for tt@gassroom

FIoor.@"izo~ (WFR) for

(s

The first step in this experiment field ea%l o Qgher and measure related
building and classrooms dat S Ith aﬁght colour of the walls,
ceiling and floor (Megri 20 he 1I cte c‘a $\for the research must follow
these standards and gu% The dﬁjf cated on the second level to avoid

daylightobstruct@ou |‘je att gro veI

\
The expenme‘ﬁv‘re re arch illdbe @(n'ajcted between February to April and August

student needs 2.5 m2 of space in each classroom for

is 75 m2. According to MS1525 and UB th

learning spaces is 20 per cent of the t D

to Octo mostp i selea®1 is in March and September, where Malaysia is

a tm climate country W@Jovercast sky conditions and the highest hourly

i t|on of exceeding 80,000 Ix in March. The lowest illumination is in December

Q mean 60,000 Ix (Zain-Ahmed, et al., 2002). The experiments are conducted in
i

fferent months of the year. Experiment One has been conducted on 19 March 2017

for sessions one and two. The third session for the experiment is conducted on 23
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September 2017. Experiment Two has been established from 15 to 16 September 2018.

The final experiment is conducted from 20 to 21 April 2019. T

True North
_180°
S
W 3prt 20 4,
J ~
WH ‘
O
&
é\o\;‘\ /
Altitude 0T .
Bige True South  angle from
true south

Sun Path Diagram, 0° Latitude

Figure 3.3: Stereogratic %%th; titu A;n@ww.harvestingrainwater.com)
ce

Direct sunlight inflg cu {i 0 |6‘@an altitude in the space should be
avoided. The sui time range

tozavoid @sunlight penetration, when minimum

diffuse dayli \ail le®in ;p'acé‘acording to Nedhal et al. (2016) is between
10.00 a &U p Dc-)yrn' g@human circadian study by Adhikari (2014), it
WA o

shows Ee an has the highe&aﬁ?tness around 10.00 am as well.
\
‘@e, the time selected to conduct the experiments for illuminance level is between
0& 0 am to 11.00 am due to the high alertness of the respondents and minimum diffuse

daylight availability during that time. Calibrated Amprobe LED Light Meter as shown

in figure 3.4 are used in this research.
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Figure 3.4: A r&)

The lux meter selected for the da %tlon
method in order to identify t %f a nIute rror ccuracy for each session.
Figure 3.5 shows the lux h\lbr ion mcandescent lightbulbs with
0.3 watts (50 Ix), 0.6 M , w j:fi% 1.2 watts (200 Ix), 3 watts (500
IX) and 5.5 watts Nwere]use \ &

Ao

e con%rsmn formula for watts to lux referred
y) a@al to the power P in watts (W), times the

was that the il

4
p wa.é(_lm/W) divided by the surface area A in square

in lume
. )The reﬁr%ﬁ? anal&using Statistical Package for Social Sciences
(SP\ the lux meter callb@n shows a high total variation of 99% explaining the

tion between the lux meter and illuminance level.
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Figure 3.5: Amprobe LED @t‘er detector- sedétbration
School and Classroom Selection AN
# S
The selected classroo olej ius Kisan ( ously known as Permata)

)

located in Universiti Sains Wala'sia ( M),_@;i as shown in figure 3.6. The
N
bore) :

school was selected re s ‘Q

S@ scm@male @emale students aged 13 to 17-year-old

AN
N D, Y
lassrooms desi zf;c@ng to Malaysian standards and guidelines

:ﬁ&’lmpleme S Lﬂ'ul {I}E\b education as teaching criteria in the curriculum

S
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Ao s rOF N W

c A

: ' :
-y \ 2 F
This secondary boarding school is Qe'rstional S ? \ tm%ore than 300 students
S

currently enrolled. The schoo ex donsis a@ buildings such as the
administrative block, academic blegk, h - mos@ The selected classrooms are
located in the academig bl C I
second level Iayo:t«wf er :
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Figure 3.7: Kolej Gems)gan Sego' Vel Floor Plan and Selected Classrooms

The classrooms w ses limila surfa@ishes as public schools in Malaysia,
N .
where the sur Nect nce fo e,nﬁenU%ddered ceiling is 0.7 (70%), darker cement
rendered f i5,0.3 (30%) and h@eﬂnted wall is 0.5 (50%), with window glazing
s
8sh

at0.8 Figure 3 dﬂvs the'section of the academic block second floor, where
Y

the.% t mosque is 7.3m apﬁ; from the selected classrooms.

90



Classroom 2(PNP-019)
Classroom 3 (PNP-020) Classroom1(PNP-001)
Classroom 5 (PNP-021) Classroom 4 (PNP-004)

I Courtyard | |

L H
2m Corridor

/ ﬁ " TR /
| |

1 I i t
Figure 3.8: Kolej Genius Insan Second Level?ﬁp‘x

N,

Measuring the dimensions of the classrooms, r distance met Teaggggﬁent

. . : A
equipment was used. Figure 3.9 shows the laser distange meter uk 14DQsed in the
R' NV
experimental study. Additionally, Kenned% 65ft. \measu@&'t is used to
measure the dimensions of the Windo\/\%eningg i
es

as shown in figure 3.9. The dimensions ar e%‘n
into a digital format using Auto@& The A
for the next procedure of the rahg: .

|

Classroom Layout Measurement

gt indow sill height

—
>
O
=1 }
«Q
w
=
o
@D
—
c
—
=
@D
=
c
[72]
@D

q

wﬂ.g: Laser Distance Meter Fluke 414D (left) and Kennedy 50 m/165 ft tape
measurement (right)

&Eclassrooms that are selected to conduct Experiment One and Two are located on
e second floor of the academic block in Kolej Genius Insan. The selected classroom

layout is similar in design and floor area of approximately 60 m? with 20 per cent WFR.
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Experiment Three classrooms layout is designed specifically for hafazan education
known as Tasmi’ located in the school's mosque with a 300mm height windw

There are a few other similar and constants variable on the classrooms sele@g\s&h as:
i.  Classrooms are on the second-floor level, to avoid ex%aal obstruction,
ii.  Classrooms are used for Ulul albab and convention ucation,

iii.  Front of the classroom is designated for educat corlponents such as

whiteboard and teacher’s desk, \d

'~
g
iv. Back of the classrooms is designated, for sterage and coqrpartment
\ S

components such as booksh%z Q\ ?T
&

v.  No external shadings and*tinted glass window, O
\ <Y
| o ) I
vi.  Equipped with inte refler blinds, whi hwﬂ;*not be used,
“« Q-
\% &
vii.  The total stt? eajh assroom g ds on the floor area, where
each st is designated fo .gm‘@or area,
£
@
Viil. T?}% fte'class oms@ZOpercent,

N
\ ¢ ' (J
IX. surface refl aﬂceési ng (70%), floor (30%) and wall (50%) are

% samMery cl@'r\oom,

N3
A. The window ing transmittance (81%) are the same for every

N

xi.  Classrooms window sill height is 900mm and 300mm from floor level,

(7]

%)

.

xii.  The classroom height is 4 meters without ceiling installed.
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Table 3.2: Classrooms for Experiments

Classroom Figure

Explanation__

/ &\ 5
\ %

AN ‘ ﬂ \
s X ) BN |
2 o> A 59.5m?
8 Floor Area: 59.5m2 ‘ Ie 1 atlor' SOUtheaSt
@ Glazing: ortheast/
5 F uthwest
<Y Front of Class 4St t
& - 290
%
%, :
N ~20%
AN NS
V' -\ or: é\ 0.3 (30%)
Ils: 0.5 (50%)
= c’ , i 07 (70%)
£ tance: 0.81(81%)
E "
o |
& :' ) >y !
. T G v.
€ Q \ |
B\ [ m ] |
o , | Area: 57.8m?
8 Floor Area: 57.8m2 -f",/:(”/'" ; Ol’ientation . SOUtheaSt
2 : e Glazing: northeast/
8 < ‘oioi ' Front of Class // southwest
‘ & Student pax: 24 student
O\ ya Window Sill:  900mm
%" / Working Plane: 900mm
N\ v Window Head: 2.1m
NN WFR: 20%
bk o Reflectance
Floor: 0.3 (30%)
Walls: 0.5 (50%)
Ceiling: 0.7 (70%)
Transmittance: 0.81(81%)
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P
%

[ep]
g
S Floor Area: 57.8m2
P —
a
s -
(@) - Front of Class
&
N < Front of Class
)
c | E
Q| o
€| 9 ,
- o
o % Floor Area: 59.5m2
o | 8
w| o -

b & <§'m;:t£

N
&

4

|

livl

Area; Y 57.8m?
Orim southeast

G northeast/
southwest
pat: 24 student

il 0mm

@
indow Head: 2.1 Y'
WF Iz_c{r;)\
Reflecta
0 03 (30%)
5 (50%)
0.7 (70%)

nsmittance: 0.81(81%)

2

‘ B
JE
Area: 59.5m?
Orientation: northwest
Glazing: northeast/
southwest
Student pax: 24 student
Window Sill:  900mm
Working Plane: 300mm
Window Head: 2.1m
WFR: 20%
Reflectance
Floor: 0.3 (30%)
Walls: 0.5 (50%)
Ceiling: 0.7 (70%)

Transmittance: 0.81(81%)

94




@"‘

P

Lo Front of Class - 9 9
e 59.5m
S| | ieatation:  northwest
@ Floor Area: 59.5m2 . northeaSt/
O ‘( southwest
tudent pax: student
Window Si 00mm
orking Plane’ 3(!0
y Wln 'WH d' zeit?
I}f ctancCe
“\Elo 0.3 (30%)
N 0.5 (50%)
\/ °\ Ilng 0.7 (70%)
% . |“Transmittance: 0.81(81%)
\ L |
.
- (
N
& sz
w E &/
W s b
SLoA
— 5 -
o | E L_JE
o
= o
o & | Area: 18m?
E o Orientation:  northeast
2|9 5 Glazing: southeast
ai | § ¥ Student pax: 6 student
S ‘ Window Sill:  300mm

Working Plane: 300mm
Window Head: 2.1m

WEFR: 20%
Reflectance

Floor: 0.3 (30%)
Walls: 0.5 (50%)
Ceiling: 0.7 (70%)

Transmittance: 0.81(81%)
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4

Tasmi ’Classroom 2

. ANV indow H
: N WF
\* \\ Reflectal
M of:
L
‘\Mng:

AreNv
ientation:
Gl

L S ‘ 9,
! )
¥ / g
\ ; 3
4 ‘943,,7 \ \ %tpa: 6 student
¢ *9&9 ow, Sill: 0mm
\\ % WO -
am

rking*Rlane300mm

18m?
northeast
northwest

' 20
—\(300/ )
\owg (50%)

0.7 (70%)

: 0.81(81%)
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Classroom 1 — The first classroom selected is PNP-A2-001. It is located 7.3 meters

away from the school's mosque. T

[

Floor Area: 59.5m?2

BNk Front of Class

\ ﬁgulr 3.10:.Plan @sroom 1
Figure 3.10 sho@loor e cla@}%f)m with floor area 59.5m?. Classroom 1
layout cons's:'of )/indo S
\
side as % figur .xThe %‘I@ltaﬁon of the classroom is southeast, where the

%re facing northeas@southwest. The corridor is on the southwest of the

$

@ of the classroom with two doors on the right
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Figure 3.11: Classroom 1 Left and Right El

m. front and back

indov/-to*Ftoor
| | e
Ratio (WFR) on the both side of the classroom 2 cent fol‘l’o ng the rec%~ ended

dow, SQ\I-/height for

win ﬁead height is
e&@height. The height

Figure 3.11 shows both the right and left elevation of t

of the classroom are solid walls. The total windows,and openings

Malaysian Public Works Department (JKR) sgdard.

windows on both sides is 900mm from %\,el,
2.1m from floor level with depth ratio%nes %

of the classroom is 4 meters from ;or aﬂsaeﬁ
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Classroom 2 — Classroom 2 is PNP-A2-019. It is also the opposite wing to Classroom

1. The floor plan and floor of the classroom are similar to Classroom 1. Yv

[

Floor Area: 57.8m2 /

Front of Class

AN
NN
N
5{9% < b \\\
NN
0%\»\ )
AN\
%\
Qigt@lass@ 2 Floor Plan
The layout of o 2 as |n Cw%dre 3.12 have a different location of doors
and Wlnd pared Ssfoo Two exit doors located on the left side of the
classr ere Wlnd WS are riboth sides of the classroom facing northeast and

S G&»@st The floor area of e classroom is 57.8 m2 with the orientation facing

0 east, where the corridor is on the northeast of the classroom.
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Figure 3.13: Classroom 2 Left and Right EIV&

Figure 3.13 shows both the right and left elevation of Cl K‘I’h&assroom‘s
er gent 0

mm?ded
R | &
by JKR standards. All the window sill height o lassroom is 980mm frem floor

’ T

level. The depth ratio is four times the Windowwﬂuei Nr\z m. Th@eﬁght of the

classroom is 4 meters without a ceiling. CV é

windows and openings Window to Floor Ratio (WFR) is

—=
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Classroom 3 — Classroom 3 selected for the experiment is PNP-A2-021. It is located

on the academic block.

Floor Area: 57.8m2

Front of Class

N:igurw
The layout of C % 3i
N& §

of doors windows | wi

lazing and q»r

classro

N

\(.)

, \:Srassr(@-avFloor Plan

'n fi@%.m. Classroom 3 has a similar location
a sr@ 2. The floor area and orientation of the

ar ﬁo similar to Classroom 2.
NV
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Figure 3.15: Classroom 3 Left and RightElevation

Figure 3.15 shows both the right and left elevation e sel tWoom. The

@
windows and openings of the class are 20 per cent ndo to'FI:Q:)%tio
(WFR) as recommended by guidelines and st 7 ill %ﬁ'ﬁt of the
classroom on both sides is 900mm from . ratio 'Y;imilar with
previous classrooms, which is 4 time& . in(@%ead height. The
height of the classroom is 4 meters @% i alled.
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Classroom 4 — Classroom PNP-A2-004 located on the second-floor level is selected for

Classroom 4.

Front of Class

’ £
‘ / Floor Area: 59.5m2 //
/ )h/ p //,
& R ////
% R /
<y /
AN : Vi
04 o, N //
0. N y
- LT IR 4
%, &
¢ s
~ //"
V4 //
A/
a \

\lgurl 3.163)Classroem 4 Floor Plan

Figure 3.16 s fI r;%n'g bree,§?§9 5m? for Classroom 4. Both sides of the

here two exit doors are located on the left side

walls con n oW, v:am}
of the om The Iasﬁfoom'% facing northwest, where the glazing is facing
S’

no% nd southwest. Corrhor is on the southwest of the classroom.
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Figure 3.17: Classroom 4 Left and Right EI?Mv
The left and right elevation of Classroom 4 is as sho@ve ]‘7 Although the
window design is different compared to other selegted classroams, FR qﬁthe
S

e lue'@ht of the

classroom still approximately follows the recom d 20 per cent.

S

window sill is still constant at 900mm from fIWeI N

m@é the same
value of 2.1m window head height and de tio 1:11 e prg?&s classrooms.

Similarly, the classroom height is 4 mete ithou@/? ing fir@es.
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Classroom 5 — The fifth classroom that has been selected for the experiment is PNP-

A2-006. \Yn-

" Front of Class

Floor Area: 59.5m2

Q Fi ‘ Clasg/&dﬁ] 5 Floor Plan

!

¢

Similarly, t &saoom s loca d£th€§'c?ademic block on the second-floor level. The
N

layout f% ssrom'r%,s;) n ir@ure 3.18. The right and left side of the classroom
L 9

has aindows and openings t@low the required 20 per cent as recommended by
s% s and guidelines. The classroom is facing northwest, where the glazing of the
lassroom is facing northeast and southwest. The corridor is on southwest of the

assroom.
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Figure 3.19: Classroom 5 Left and Right Elevaw

Figure 3.19 shows the left and right elevation if C@z Tl'le WEFR of this

classroom constantly 20 per cent, similar to all previo selected o‘ms. Both
sides of the classrooms consist of a casement wi@mm sil
window head height, with depth ratio of 4 tim ha% i ad height 4-
meter height of the classroom is without an’JB o\ év.

(a)

Classroom Tasmi’ 1 — The first Tasmi’ classroo sele? av& meter differences
SSroo

with the previous experiments. |a@utnoh%y
, Whe

q
re th Om&Q‘l d specifically for hafazan

S
education. The classrooms a ated in the ool's%o}sque, detached from the main
RN
our

praying hall. There are lassroofh ted %the front and back of the mosque.

@)

%r%bf 9m? each as shown in figure 3.20.
N

&15 70 per cent smaller

compared to Experiments 1 a

—t
=
QO
<)
o
=

Each classroom @bayg

maller, each bay can only accommodate

3
=}
D
© 3
2 =
[ N ¢>]
Q
QD
o
o
S 5
<
@ C
T
“m'
O 4/
S el
> "I
o
Q
.
=
o
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|
Figure 3.20: Claw asmi’ 1 FﬁPIaU

Each bay is separated from the dr ;d has one exit dooﬁ%’ch on the left side of the

9 Q—
classroom. The window of thM oom%!d on.tﬁeoright side of the classroom
N
with no external and intnal gading dtth g@%also not film tinted as previous
rds

experiments. The classroomfis f cm& '.té}(northeast, where the glazing is only

LYy &
on the southeast &;I SSr : (Q
C.\ | br' Cﬁo

3000 3000
3000 3000 2300 2300 8
,[ o
550 f ) L.
A VA ¥4V NIN [N ] N
g
D . D g AVAVAY NN NN BIEE:
o] & (o]
LT L1 L LT LT =)
Bay 2 Bay 1 Bay 1 Bay 2 g

Figure 3.21: Classroom Tasmi’ 1 Left and Right Elevation
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The right elevation of the classroom consists of a tall casement window as shown in
figure 3.21. The classroom height is 2.8m? from the floor finish. The window S”W
is low at 300mm from floor level. This window sill height is a similar w@ylane
height of a rehal with window head height at 2.6m. The depth ratio 51725 times the
window head height. The WFR of the classroom is too high at appraXimately 59 per

cent. Thus, an adjustment will be done to control the WFR vqlue ecommended in

the standards and guidelines. {
Classroom Tasmi’ 2 — The second Tasmi’ classroom has the same pa

tef with-the

| it
previous Tasmi’ classroom. The classroom select S0 use}i specifically {gfhafazan
education. Mirrored to Classroom Tasmi’ 1, thex¢lassroom™i @fe opposite

seat ﬁthe classroom
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Similarly, each bay is separate yw Il withyoné e@oor for each classroom on
locate Athe left side of the classroom

the right side. The window f

with no external and ir% adlng

the northeast. Th(;@ is or'y \he north of the classroom.
o NN, (i.Q

l . :
evic as w he classroom is facing towards

3000

N
@
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S
N
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@
8
S

G
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)
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300

Lt LT
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Figure 3.23: Classroom Tasmi’ 2 Left and Right Elevation
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The right and left elevation of the classroom in figure 3.23 shows that the classroom
height, window sill height, and the WFR are the same classroom Tasmi’ 1. The window
head height is 2.6m, while the depth ratio is 1.15 times the window head height¥Both
Tasmi’ classroom has 59 per cent WFR, which is higher than recommefded, Thus, to
keep the WFR constant as recommended for all experiments, the window size will be

controlled by covering a part of it with a solid material to avoid any dayilight penetration.

3000 3000

2300 2300

o
S
~

N

— L

1500

2300
2800

N

AN
N

L L [
Figure 3.24: Classroom Tasmi¥yl and'2 Elevation with’20 per cent WFR

The WFR of the classrooms will beradjusted and controlled to 20 per cent of the current
WER of 59 per cent. The window sill Reight'is still Kept at the same level as shown in
figure 3.24. The higher part of the Window willLbe covered with a black solid blind
material at 800mm from the wandowrsill leyel;where it reduces the window head height
to 1.1m. This also causesithe depth ratio-increased to 2.5 more than window head height.
The 2.3mx,1.5m blind material wilkeover one-third of the window, leaving the window

WEFR at'20 per cent.
PataCollection and Classroom Setup

The classrooms selected for the first two experiments have the same constant

variables which are the Window-to-Floor Ratio (WFR) of 20 per cent at a constant sill
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height of 800mm to 900mm and floor area suitable for 24 students. The first experiment
will be tested using a typical table for classrooms, meanwhile, the second exp?mt

uses rehal. The third experiment uses a different window sill height of 300@ uses

rehal during the data collection. Figure 3.25 shows the students' sea sition for
every three experiments. ?

Experiment 01 Experiment 02 Experiment 03

Window Sill Height : 900 mm Window Sill Height : 900 mm Window Sill Height : 300 mm

Working Plane : 900 mm Working Plane : 300 mm Working Plane : 300 mm

1J I |
[ |

|
| |
| | il
]l ' [ | ‘ | ‘ ‘
INR | L. ‘ . |
Finding/result: Finding/result: Finding/result:
Acceptable illuminance level range llluminance level range at working llluminance level range at working
for hafazan task learning, to be plane of rehal with high window sill plane of rehal with low window sill

benchmarked in Experiment 2 and 3

Figure 3.2 %nts &aﬁpP‘mf&q

atelyA&),m2 Since that GRBP stated

Classrooms for Experiment 1 ﬂ\ a is approxi

that the floor area per st dew is 2. ‘m p : udsn.%}ese classrooms will be seated
den odr

24 selected students as resp w he students’ seating is arranged in

\ @

three rows with s?% entslfor eagh row%ere the table working plane height is
\

900mm. The t&h&: in each se nlfokéqderlment 1 are arranged as shown in figure
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Session 01 Session 02 Session 03

Classroom 1 Classroom 2 Classroom 3

Date: 19 March 2017 Date: 19 March 2017 Date: 23 September 2017
Time: 10.00am — 11.00am Time: 10.00am - 11.00am Time: 10.00am — 11.00am
Orientation: southeast Orientation: southeast Orientation: southeast

Figure 3.26: Experiment One Students ing Arrangem tl (,}‘
=\
Session One and Two are conducted on 19 MarQE 2017 betweén 10,00 am \t/&n.oo am
simultaneously in Classroom One and Two% el ird ses%&.s conducted

on 23 September 2019 at the same ti\g)oo am

0a session one and

two. The time selected is the most suitable time t performance due to

N
their high alertness and optimur@ht availabili ,giuring:lﬁat period. The table used

&
for Experiment 1 is at 900mmm*ing IJ t an@ arranged as shown in figure

%
3.27. C')Y.\: J‘.l <QQ.
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{ b 4§
Classrooms for Experiment 2 floor area ism i \ely\Om2 \l,larly with

Experiment 1. Since that GRBP stated th@or udernda;io is 2.5m? per
student, these classrooms will be s h selected O
E eck Y

research. The students’ seating is é ed in three fows \x@eight students for each
“« Q-
row. The students in each seM r Ew 2 aLeiéfranged as shown in figure
N
3.28. The working plarthemthe r}hal eil i@eriment 2 is 300mm.
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Session 01 Session 02

P >
KA KA
S& &F
< &
240 % 74 :
& 'S
£ oy ;égp
%, S %\ S
k) c;zvé"\ © (}:oo‘?
7 V7
Date: 15 September 2018 Date: 15 September 2018
Time: 10.00am - 11,.00am Time: 10.00am - 11.00am
Orientation: northwest Orientation: northwest

Session 03 Session 04

\"""‘?> P
(oﬁ'ti;& p“\{;’@&
« & Q‘\\‘o\
- NS
> 0)«??‘ ) (»,“’éo
'l ,j#' 2 & & ¢
v] quo w Qﬁ"é
e g,

Date: 16 September 2018 Date: 16 September 2018
Time: 10.00am - 11.00am Time: 10.00am - 11.00am
Orientation: northwest QOrientation: northwest

N 3.28; Expe en; T\&%Students Seating Arrangement

Aducted on 16 September 2019 at a similar time as session one and two in

\ Four and Five respectively. The table used for Experiment 2 is at 300mm

working plane height and is arranged as shown in figure 3.29.
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;rime t‘Qy

Experiment 3 uses classrooms that are s Myd '0\1e r hafazan task learning.

However, the WFR and layout eS|gn 's not based on the

recommendation of standards an i mw oth srq@ss selected floor area is

Six stu can bA%e‘ated in two separated bays

approximately 18m?, where a

based on the ratio reco enR The studen alie @ed in one single row facing the
as sa/

n infi 0'-44/
Q
=

front of the classroom

L
Session 01 Session 02 Session 03 Session 04
M Sy o “
w € wi & 3 wi u w € 4
s "% A g s »
”' 2 / ¢ Q" )
X & \ V7
%.: / t Z p R > % i Q,," g 1 A Q& i,
{ 4 ¥ o 4 < 7 [ - é <
\. > 2% 7 S N /% <7 SRS
,;% NP~ SN
\Y < < 7 N <
: DANN “ X AN
Y s Y 9,
W - 5 >
Date: 20 April 2019 Date: 20 April 2019 Date: 21 April 2019 Date: 21 April 2019
Time: 10.00am - 11.00am Time: 10.00am - 11.00am Time: 10.00am - 11.00am Time: 10.00am - 11.00am
Orientation: northeast Orientation: northeast Orientation: northeast Orientation: northeast

v
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Figure 3.30: Experiment Three Students’ Seating Position




The same Tasmi’ classrooms are used at two different dates for Experiment Three.
Session One and Two are conducted on 20 April 2019 between 10.00am to 1
simultaneously in Classroom Tasmi’ One and Two respectively. The thir urth

session is conducted on 21 April 2019 at a similar time and same classﬁ&as session

one and two. Y'
Y

gement in Tasmi’ Classrooms

Figur. . tud gating @a
0331 A

Experimentsad, }1d 3 hav e er@rlables that are changed to test and compare

experlment and to justify the results and findings

the effe il[minaric
for The variables area rklng plane height and window sill height. The

il \nce level measurement procedure will be discussed further.

116



Experiment 1

Session 1
Acceptable

Session 2 llluminance Level _________________________)_ ______________________
for hafazan i

e Learninl'ng Task

Benchmarked

|
|
|
|
1
¢
Experiment 2

I
I
Session 1 :
|
|
Session 2 lluminance Level i
. at300mm Working ~~ """ TTTTTT T R 1
Session 3 Plane |
| |
Session 4 Tested with different |
window sill height |
;
Experiment 3 *
|
Session 1 :
I
Session 2 llluminance Level ]
a OO0 —— — — — —— — ) ------- =
Session 3 Window Sill Height i
| I
Session 4 errentad i
|
|
|
W I
|
Range of 300mm v ELIGHLENOL

to 900mm Windows Sill Findings

i ) Recommends
Window Sill  —> Heigntfor hafazan —  and Window Sill Height

Height Learning Task Results for Hafazan

t Fra O
Figure 3.32 shows the frameworl@r)the re \Mkvp i'@nts. Experiment One
N

consists of three sessions with a.si clasétoom gn I@Jt and table with 900mm

working plane height. The res of il e Ie@and student performance in

Experiment One are co%g:each her iden@%he acceptable illuminance level
4

£ &

for hafazan learningaask. g QO
NP

The acceptabltwna e le xpir')@nt One will be used as the benchmark for
Wi

Figure 3.32: @ﬁ o &

s

Experime where t di nd results of four sessions conducted in

Experi Two are als ared;to identify the illuminance level at 300mm working

pl 900mm window siH@ight.

erently, Experiment Three is to identify the illuminance level at 300mm working
S

ne with 300mm window sill height. The classroom layout selected for Experiment 3

differs from Experiments 1 and 2, where the layout is smaller by approximately 70 per
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cent. Thus, the number of respondents seated are also smaller compared to Experiment

1and 2. \Y-

The findings and results collected in Experiment One, Two and Three wi g@ed asa
reference and benchmark to identify the parameter for the different \%do.w sill height
simulation in IESVE. The result of the simulation will |dent|fyt optimum classroom

window sill height for hafazan learning task on 300mm w: rkine height.

Illuminance Level Measurement ‘\d
Ay

Biesele, et al. (1953) introduced a meth nIy considered 4hel‘é9erage,

maximum and minimum illuminance level in th , W

the average illuminance level in a non- op%hﬂling I%}ou

This method can be applied in varlousN
an

spaces. The method is similar t

o identify

ces (W‘u\ & Ng, 2003).

such as srom@nd other learning

\x a@ent on the grid of the

classroom at the working pI |ght | I a or‘fﬁng& Theodorson (2009) and
Zomorodian, et al. (2016) x meter i |n the classroom based on a
Imx1m grid plan. Th eter is» set }\Q{Qr ing plane height of 900mm for
Experiment 1. F re 3 shbws |IIum.|éance level lux meter position in each
classroom for ata 0 Ie qes cﬁywhere the total sum illuminance level
measured v[ tal l@,meter point to obtain the average illuminance
level o WSsmn{ athalamuthu & Ibrahim (2014) and Husini, et al.

ws that a learning '&p"ébe without outdoor overhang similar to the selected

m in this research will create unacceptable illuminance level 2 m away from the

Owdows and openings.
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Session 01 Session 02 Session 03

Date: 19 March 2017 Date: 19 March 2017 Date: 23 September 2017
Time: 10.00am - 11.00am Time: 10.00am - 11.00am Time: 10.00am - 11.00am
Orientation: southeast Orientation: southeast Orientation: southeast

Figure 3.33: Experiment One Illuminance L@x MetekPositi
@

The lux meter is placed 2 m away from the Wind@penin s on tI, sj@ ine

lux meter are located in three rows with three measurément paints eagh. The'lix meters

\h N
uminance po easurement
clas@éms. The average

identifies the illuminance

are placed 2 m away from each other in each row.5rh

is recorded to calculate the average i@e leve
and minimum illuminance level rec@sfor eaﬁ\m&iﬁo

N\,
uniformity ratio, where the n]@ illufminan evelé‘)divided by the average
illuminance level. The value rehwen Mur@uiformiw ratio is between 0.6

o (’)Y' "Dj :'Q}%

Experiment 2 qu&k&set u[) within the claéso('gom similarly based on a 1mx1m grid

&

&

plan. The diff Nst tt‘he te@t at a working plane height of 300mm to
4

identify th@ illuminance evek‘uehal height. Figure 3.34 shows the lux meter

positio a class':o of the collection session.
Y
N N
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Session 01 | Session 02

NI 8 398 S8 >
Q‘g ; Q\:}f "
' N N AV < ! % U, 7
£ % % 4 %
NP IR A
74 ,,,;“dfe"& X 74 «,‘5’0 Te”éb
5 o . & K
o C‘:OO\ % bﬁ‘,}e
% ¥ ‘ % O
4
&K o X EX &/
Date: 15 September 2018 ’ Date: 15 September 2018 i
Time: 10.00am = 11.00am Time: 10.00am = 11.00am
Orientation: northwest Orientation: northwest

Session 03 | Session 04

i ~ f -

& % s
S T2 X
@-‘} oy 6\04@1
T & x Q0 K0 (8
X ,. { ¥ K‘,v . A £ %t '3 N A
/ . .A/. P4 p ) f AR q/ v %: p ! .@
% A v g & .
¢ g ,{; o° % é}&*’
A & 4
AL & 3 o o
“ay % k)
Date: 16 September 2018 g Date: 16 September 2018 .
Time: 10.00am - 11.00am Time: 10.00am - 11.00am
Orientation: northwest Orientation: northwest

Figure 3.34s Experimen ?@o Id.u;'r{inance Level Lux Meter Position

The lux %Iac‘gd m fr e windows and openings on both sides. Nine
2&

lux m located ih three [Qj\ﬁ's' with three measurement points each, which are

2m away from each oth;ﬁn each row. The average illuminance level is measured

o

lassroom for every session.

120



Session 01 Session 02 Session 03 Session 04

Ny 4 : . 2fo%% N N : ’ 2t o5%
& t s . G?,, s ) ‘ @ &&v P
A%;% & ’.. N v % N é& 3 -
3 o 2%
q% ’ ﬁ:"’o‘p % %7 '%%b %
9, v 4 Pa 2, 7 R
», A , oA
% " Y
Date: 20 April 2019 Date: 20 April 2019 Date: 21 April 2019 Date: 21 April 2019
Time: 10.00am - 11.00am Time: 10.00am - 11.00am Time: 10.00am - 11.00am Time: 10.00am = 11.00am
QOrientation: northeast Orientation: northeast Orientation: nartheast Orientation: northeast

Figure 3.35: Experiment Three Illuminance Leve Neter rosition

Figure 3.35 shows the illuminance level lux meter loca ine hMm during

the session. Due to restriction of space, the lux m ill be/pla @@o the

window and each measurement point compare eriw \K‘Fe the lux

meter be placed ina 1m x 1m grid of each w r Iu are | |n two rows

with two measurement points each in bas These eter@%placed 1 maway

from each other in each row. T rage ? eve is measured in the
_ n S

classroom for every session. 4 &

A

All results and findings ofythe |Ilun,nan I‘ Ve m the three experiments are
compared to each other to e Iuat% en?; d correlations between illuminance
level, working p \ht ar‘ d window s |ght The comparison will lead to a
theoretical Ia |s uitabl c;lop |IIuminance levels at different working

plane hel res Its and/fi Il be supported by the surveys obtained from
the re &(s during t e>!5er|\r/ﬁ§'nt
A S

uestionnaire

0 Structuring a Likert-type scale questionnaire for social science from scratch

based on Trochim’s principles consumes time. However, the Likert-scale scale
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questionnaire will have more internal consistency (Croasmun & Ostrom, 2011). The

questionnaire was prepared to reference Hirning (2016) and Doulos et al. )

questionnaire, where it is constructed in responses of the students’ %\isnal

environment such as locations, time, general lighting questions, graphics,

comments on the visual condition and task performance. Other factors include sky

condition, viewing direction and location of the student. Oth Mces such as the
X

brightness level of the space (Cauwerts & Bodart, 2013 i*ht environment

(Bian & Luo, 2017). The respondents’ perception ofwthe classr nd visual
‘AN

environment quality questionnaire is adapted from et al. (2014 q‘eife\ghaire.

The sizes of the windows based on the respon " rc% fo@oulos, et

al. (2007) is also included in the survey.

é\‘?

SUNDI
ori@amental Research

The earlier versions of the questionnhre ndu

Grant Scheme (FRGS) pilot study %)am(e‘ 3%9-1 sin@l., 2017). The first part
stiens

7]
bﬁ%ﬁ stuﬁt??— perception of daylighting
in the classroom, where fhe w part} ized o&e students’ perception on their

mp
[
Arabic handwriting performance. Likér eds (a}gd to identify the respondents' range
of visual comfort h&mforl, perc ptionstz?daylighting and visual comfort during

. A O
Arabic hand thggask Thereare flvqléiéls on the scale, where the lowest number

of the questionnaire involves (NK

4

represents agreeing with'the q&e&tion and the highest number represents very
s {
agreei whe question. Tffe quEgrionnaire procedure will be discussed further. After
. § >4
tu

s have been seated Bgtxm in the arranged positions, the students are required

the\
%rstand the procedure and objectives of the survey. The brief will be given to the

Qdents by the researcher. Students will write their numbers in order of the seating for

recorded purposes. These numbers are also the code for each answered questionnaire.
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Part One; Section One: Demography

Figure 3.36 shows the content of the demography questionnaire. Iwztive

Statistic Analysis is used to evaluate this section.

3

E
S

Survey Verzion 4.0
By: Faja Mur Syaheeza Raja Mohd Yazit

PART1: Questionnaire
BAHAGIAN I: Soal Selidik
Procedure

Prosedur

1. Identify the condition of selected areas/spaces.
Mengenalpasti keadaan kawasan / ruang yang dipilii

2. Questionnaires are given out to students.
Soal selidik diberitan kepada pelgjar.

3. Questionnaire content briefing.
Taklimar kandungan soal selidik.

4. DBriefing by researchers on scientific terms.
Taklimat oleh penyelidik mengenai istilah-istilah saintifik

5. Students to answer in 20 min.
Pelgiar untuk menjawab dalam 20 minit.

Instruction
Arahan

Fill in the blank and tick [/] to the appropriate answer.
Isikan tempat kosong dan fandakan [/] pada jawapan yang sesual

Section 1: Demographic
Seksyen 1:  Demografi

Name
Nema

B

Age
U

1. Gender
Junting

O Male
Lelaki
0 Female

Figure 3.36: Sample of Questionnaire Part One; Section One
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Part One; Section Two: Daylight Condition

Section two is to identify the daylight condition of the classrooms bao&dg the
students' perception. The questionnaire consists of two factors, which as aylighting

Condition Perception and Task Performance Perception questions. The first component

consists of three variables and the second with two variables. % ctor identifies

certain data and responds by the students required for the rese?ﬂ'ﬁs shown in figure
3.37. Both sections of part one will be analysed using istica ac&ifglrthe Social

Sciences (SPSS) statistics software for descriptive statistica naIIsis. g X

PO

Survey Verzion 4.0
By: Raja Nur Syaheeza Raja Mohd Yazit

Section 2: Daylight Condition
Seksyen 2:  Keadaan Pencahayaan

1 2 3 4 5
No | Question Too dim Dim Bricht Too bright
Terlalu Gel Neutral T, = Terlalu
gelap elap erang terang
The brightness of the
1 room

Keterangan cahaya
bilik darjah

Too small Small Normal Big Too big

The size of ﬂ_le Terlalu kecil Kecil Biasa Besar Terlalu besar
classroom window

2 Saiz tingkap bilik
darjah
o 1;‘“’;‘;“’ Low | Normal | High TT°° E‘lgh
Amount of daylight in griai Rendah | Biasa Tinggi sram
classroom rendah tngg:
3

Tahap cahaya di
dalam bilik darjah

Figure 3.37: Questionnaire Part One; Section Two
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Descriptive Statistics Analysis

Each answered questionnaire from each experiment is evaluated using%iical

Package for the Social Sciences 25 (SPSS) basic descriptive analysisi@ysis is
based on the Frequency and Descriptive functions of SPSS. The_gquestionnaire is
evaluated based on Section 1; Demography and Section 2$ Condition
Perception. Y'

The descriptive analysis for Section One; Demogra nd Se tiw Daylight
| ]

Condition Perception evaluates the standard dev@xhere the sta da{d @ tion
. Thetresu

value between -1 to 1 is considered in the analysi Its@are cr -re@ﬁced with

the average illuminance level and students' perfor t to identify

the relationship between the students’ \%1 i erce@% and the average
illuminance level. (‘) >\v
e
3.3.3 Arabic Handwriting P an
The students' @332; is nLasu db on their time speed on learning
task which is Arabicwwrltin : \me\ e reﬁﬁéﬁ/ is evaluating students' performance
Szt

based on Arabi riti zan,(t-}@typical visual eye acuity chart with the
!

¢
English alpha% not reliabl lfere@ir?, the eye chart is replaced with a modified

N
Balsam %%kader%ﬁ)iﬁ ) chrt.
\ b 4
AIK tudents have answe’!'g?part one of the survey, they are required to read and

‘% the provided BAL chart. The students are not given any time limitation to

Orite the BAL chart. The students are provided a stopwatch in front of the classroom

for time recording purposes.
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Once all of the students have rewrite and recorded the time speed for the BAL chart
writing task, the students are required to answer the second section of the swnc'
performance measurement which consists of four Likert Scale qu{tjgj. The
experiment ends when all the students have answered all the content mrvey and

the questionnaires have been returned and collected by researchérs for further

discussion and analysis. \,
Y.
Alabdulkader & Leat (2017) has developed thefitst ArabiC rea g'ac i Y;lart
=\
nd

that is used to evaluate a person’s reading acui ility. This re arcl@z?pted and

Modified BAL Chart

modified the BAL chart to fit the evaluation the,,‘stu ts’ Araéisqlandwriting

performance. The BAL chart format isési r fo the Lo ch@ﬁ Anter’s Method

used for the visual eye acuity test.fThe modifi ?h t adapts the sentence and
. _ : N

words from the original chart ernfission-ofithe @ted BAL chart from the

owner. However, the format Men Mo a{éeger chart and Colenbrander

chart format due to thefda Z:iredf thislirese %igure 3.38 shows the email for

'3 .
permission to use th%c art l am Alabdulkader.
A& .&
Balsam Alabdulkader <balsama@gmail. com> Jun7,2018,10:53PM ¥ 4

tome v

Dear Raja,

Thank you for your interest in using our chart in your study. We would be more than happy to share a copy of the BAL chart to be used in your data collection. In addition to what you state below,
please confirm that you will not publish any picture of the chart (publications, presentations or in your thesis) as it is still not commercially available yet. If you need to add a picture of it, I can send
a picture of a demo one. We would like you also to acknowledge us in any publications.

Please let me know this is okay with you and whether you need one or mere versions of the chart (there are three in total).

Thank you

Balsam

Balsam Alabdulkader, Optom, MSc, PhD
Assistant Professor

Optometry & Vision Sciences

College of Applied Medical Sciences

King Saud University

Female Campus — Building 11 - Office 249
Tel: (966) 11 — 805150

Figure 3.38: Approval to use the patented BAL eye chart
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The modified BAL chart consists of seven different two-lined sentences with the same
length. The space between the two lines in each sentence is eight-point size, WE!S
the gap between each sentence is approximately 35 mm. The Arabic @ed §
Microsoft Traditional Arabic alphabet with 16-point size for the mode chart.
The Arabic font point size 16 is equivalent to a Times New Roman R.'omt 12. The
Avrabic alphabet was with different words, similarly construct fox jumps over

%w ere there is an

the lazy dog". The total Arabic letters in the BAL chart

average of 100 Arabic letters in each paragraph. There is amavera W bic words

per paragraph, where the total Arabic words in the B rtis 140 sl Fi 3.39
shows the modified BAL chart. \T
::;TF'C:T Modified Balsam Abdalkader-Leat (BAL) Chart lﬂ' ‘

ehgunly LSRN 5 i ool At 8 s el 20
o i o) ol D s

l.,lu\;huhduula,_dd_h‘.@ Lot sl

o o slale Ltilan s 5 (gl Laotie ol

sl e glye o gl dss o jeimal 13 s iyl
Al Gl gl Cagon i glaill 5 il s ladll e

il 5 g 3 sl e all ol pall il
(gowl L Ul )l el s oy e

iyl e galath e selos 01 sl e A
Rl g gl Al M 0ty el B aa o

>
&
‘%\ s P g 136
S

[T N M. Ly K 3
Ao g Al s ol N e 30 gl el e

. el ._L}.L]'é..-.:a._'r\m B psall L jue B aa g ;

Al el 3 a6 8 Ll el i UL e

Figure 3.39: Modified Balsam Alabdulkader-Leat (BAL) chart

127



The modified BAL chart is distributed to the respondents in the classrooms within the
survey. Figure 3.40 shows the space indication for the students to rewrite the ch?ﬂe
time speed taken for the students to finish writing the BAL chart is recor t the

A\
X

bottom part of the writing space.

Survey Version 4.0
By: Baja Mur Syaheeza Raja Mohd YVazit

Line (Baris) 1:

Line (Baris) 2:

Line (Baris) 3:

Line (Baris) 4:

Line (Baris) 5

Line (Baris) 6

Line (Baris) 7

§ ‘ Time taken to rewrite: minute second ‘

Figure 3.40: Modified BAL chart and Rewriting Space
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Part Two; Section Two; Learning Task Perception

The rewriting BAL chart task is complemented by a Likert Scale qu@{ok%aire

on the students' perception of the visual comfort and daylight condition of g‘cl}sroom
during the Arabic handwriting task in section two of the survey. Each guestion answered
is a respond of the students on their reading and Arabic handwrii@%:ence during
the experiments as shown in figure 3.41. The collected an wer?ﬂ'l'be analysed using

Statistical Package for the Social Sciences (SPSS) stati J for escrlptlve

statistical analysis.
\
]3 | .S
LN %

Survey Verzion 4.0
By: Faja Mur Syaheeza Raja Mohd Yazit

Section 2: Questionnaire — Learning Task Performance

Seksyen 2: Soal Selidik — Prestasi Tugasan Pembelajaran

Answer this section based on vour task in the previous section.
Jawab bahagian ini berdasarkan tugasan anda di bahagian sebelummya.

No | Question Very Dizagres
Sangeat Tidak
Sefufu

Very Agree
Sangat
Setuju Setuju

Dizagres Agree
Tk Setyja | Vel

1. | You can read the Eve
Chart clearly.

Anda boleh membaca
Carta Mata dengan

Jelas.

2. | You can rewrite the
Eye Chart clearly.
Anda boleh menulis
semula Carta Mata
dengan jelas.

A .

Figure 3.41: Questionnaire — Learning Task Performance
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Students’ Performance

The method used to identify the students’ writing performance \h ugh
evaluating the student’s words per minute (wpm) for the writing task, where incorrect
words or letter written does not penalize in the evaluation (Keerthi eCoste, 2005).
The written letters are divided by the minutes taken for the students torfinish the task

and divide by five to obtain the average word per minute PYM the student. The

calculation of the word per minute (wpm) is as shown: .l\d
L 4 \Y'
letter written | _{’)
/5
( minute d \,‘Z~

14 ears old is between

14.3 wpm to 15.6 wpm. Although, ndmng w i d_we rew letters is much

lower in comparison with the typieal €English al et @entioned by Ziviani &
q

Watson-Will (2010). The avcm ords pe ute m%'ﬁ) each classroom in each
N

experiment will be co redq analyseithe c rellathﬁ@etween the average illuminance
' perfan

level and the students ancejd‘\r reﬁt@orking plane heights.

SRR
3.3.4 DaylightSimulation &

!
Cﬂ) ‘P2 .9
. O |
IzeQ E}VI onmental ~@'ﬂtlons; Virtual Environment (IESVE) 2019
software is

lected for the simc;;\lgqi*on process. The function Day Lighting Analysis

( L) for daylighting evaluation, where the weather data and internal reflectance

e can be modified based on the spaces selected. The daylighting simulation

Qﬂameter setup follows the classroom design and conditions for average illuminance
level measured for every experiment.
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Daylighting Simulation Parameter Setup

The dimension of the model for the simulation follows the classr(%&cted

for the field measurement. The classroom model is 7m x 8.5m, he widest
dimension is facing North. The windows are located on both sides We.classrooms
facing North and South at the widest walls of the classroom mo he margin for
obstructions is set at recommended 0.5m, where the illumin el n]easurement grid
is also 0.5m. CIE intermediate sky condition is selecte prov: de er data for
Kuala Lumpur, Malaysia. The simulation is set at 1 on the 21s I\,,ar&h}vhere

there is optimum daylighting during the Whole

WS'
The window sill height varied between 30@@@00&;\ e the WFR and window

size is kept constant at recommended r cent and X

height of the classroom is also k; nstant a%w‘h f&'%ttlve false ceiling. The

respectlvely The

classroom model as shown in 42 is'the basic se@ every simulation, where
the working plane height is ?’Hmsta't at \lllumlnance level is measured
at 300mm working plew ht to w:%%ght in the classrooms. Only the
illuminance leV the stude s’ se t@ area is considered in the average
illuminance | Nhe assro , he aylight average of the simulation result
is deducted Wi e illuminanc levaﬁwlthm 2m perimeter of the classroom’s walls.
The lo I mlnanceug;alcmé\d for uniformity ratio is also taken from within
&

th% s’ seating area.
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8500mm

__1750mm

1750mm_ 5000mm

4
3
3
L
_E;r
3
8500mm
3
g |8
S |3
3
Fi U‘M42 dlassr Modél?ﬁ'ﬁg Setup and Layout
&
The reflectan N fop walls, 0 of, a |I|ng soffit is kept constant at 0.5 (50%),
0.3 (30%) (70%) respective e window is a single glazed unit with clear
s
|ttaﬁce e of 0.81 (81%). This simulation parameter setup

glass : ith a tran
IS models with dlffer?;?wmdow sill height ranged from 300mm to 900mm,
%’lhe interval height is 100mm for each simulation. This influences the window

Od height when the dimensions and WFR of the window are kept constant, where the

range is between 1.5m to 2.1m. The simulation parameter is shown in table 3.3.
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Table 3.3: Summary for simulation parameter

Parameter/Variable Value/Detail
Reflectance
Walls 0.5 (50%) N
Floor 0.3 (30%)*
Ceiling 0.7 (70°

Window glazing

Transmittance 0. M
Orientation ﬁ south

Shading device 0 L' Y.
Classroom layout

Classroom width 8.9m l _;('}‘
Classroom depth P ¢ Y:
Y
X

Classroom height (ceiling) i N%
Classroom floor area fw Q\ }.Sm

Window design

Window-to-Floor Ratio (WFR) ¢ VAP %

Window height o f)y ' Q’Zm
J

Window width QQ 5m
Window area (total) I \\A 12m?
YV '
? l § 300mm/1.5m
P 400mm/1.6m
\ '
N EU 500mm/1.7m
Window sill hel@ow QQ 600mm/1.8m
¢ OSJ 700mm/1.9m

(s

% \(_/ 800mm/2.0m
(L‘ b 4 g 900mm/2.1m

h o

Date and time of simulation

> N 21 March
i 10.00am

\ Global illuminance and sky condition

\flobal illuminance 60,000 Ix

Sky condition intermediate
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34  Summary

This chapter discussed the data collection methods and proce&ﬁ;ss
research. The procedures are field measurement, survey and daylight tion. The

field measurement consists of two procedures, which are classroom out design and

illuminance level measurement. The survey also consists of two ures, which are
o'eval

is.t te the students'

isual Wtest is to

evaluate the students' performance. The final proced daylight si Ia'o&c—)
4

}ba\e onduc@n different
riabl&%t are changed

questionnaires and visual eye acuity test. The questionnai

perception of the daylighting of the classrooms and t

These procedures are used in three different exmt

selected classrooms for each experiment. awpo e

between these experiments are the work Ian@

the table and the window
sill height. Each experiment has d en ind | e uIt f@(lead to the conclusion

of the research. The finding esults th exp nts will be analysed and

discussed further in the exWer '
l

5‘4/

(—)
SS" S
‘é\ N

N
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