CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS \z

5.1  Introduction A

This chapter reviews the research objectives based o% sults of four
methods, where the first method of field measurement was rel?i.lo the illuminance
spot measurement. The total sum of illuminance spot me ent was divided with
the total lux meter point to obtain the average illuminancefevel of ea sionss.I he

=
second method used was questionnaire survey fo ight conditio erformance
perception, where the SPSS reliability test shomthe aire @}acceptable

reliability value. The third method referrecwus handwgiting as

sessment tools and
&

dent@rabic handwriting
) &

task performance. The final met &3{1 I & imulation function to
evaluate the average |IIum|naK el m%:}s W‘I& ferent window sill height
and window head height, he riz

ults St recommendation of suitable
[
window sill height for%n classreom. cg& butions and recommendations of

the study were als Med id this chapter. %ggestions for any further study will be

&

discussed in t 'Wter ef‘or echcLugi}n.
4

5.2 @ﬂﬂ}gﬁyrc Ogé-t}ives
b

roving the Islamic f@lfous schools’ classroom design for better daylighting

the Arabic BAL eye chart that was modifi identify th

m
=

>

.

condition and students’ visual performance is the aim of the study. The three objectives
rived from the aim and the outcome achieved for the objectives are as shown in table
.1. The answers for the research questions are also included in the table, where each

questions are tabulated accordingly with the respective research objectives.
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Table 5.1: Summary of Research Objectives Achieved

Research Objectives

Obijectives
Achievement

Research Questions

Questions answered

To identify the
acceptable illuminance
level for students'
optimum Arabic
handwriting
performance for
learning hafazan in
Islamic religious
school.

The acceptable average
illuminance level for
Arabic handwriting
tasks was lower than
300 Ix. Initial finding
at 280 Ix.

What is the acceptable
illuminance level for
students’ Arabic
handwriting
performance?

Lower than ‘
recomme N X,
with ini |%n at
280 Ix.s

How do the students
perceive the daylight
conditions and their
task performance in
the current
classrooms?

Majority of students
agr t the
conditions were
NF? , where they can

rm the task

How does the
performance of t

To investigate the
influence of window
design on illuminance
level measured at
working plane of
300mm height in
Islamic religious
school.

Identified using
IESVE that window
sill height and window

head height influences Wworkﬁ‘g
the average %S floo
measured at 300mN

illuminance level

working plane

higher a%
illuminance level, e

iformity
acceptable.

To recommended
window sill height for
students’ optimum

Arabic handwriting
performance for 00m
learning hafazan,a ight wa

working plane

illu
meas

o
ifferent win
heig"&\ &

900mm was
Ix to 430 Ix.

e
clearly.
The 1tudents had very

low Arabic
perfor evhen the
e

v
i level for

ill height
n 300mm to
between

W Fewindan

hy

The difference in
window sill height
influenced the window
head height, thus
influencing the
daylight distribution
and intensity.

mended "
wim;ia\lrdls:a
bic

lane

e
3fmﬂ1t
-

w0

sill height
e floor level
chieves
eptable illuminance
Uevel at a 300mm

fr

working plane?

The window sill height
range for acceptable
illuminance level at a
300mm working plane
was between 300mm
to 500mm.

300mm hei
43 :

o

Theﬂ&bjective achieved S@S’ that the acceptable illuminance level for students’

A xandwriting performance should be lower than recommended in standards and

ul@elines. This can be furthered study, where this research suggested that the students

equired lower average illuminance level for Arabic handwriting performance due to

the recursive Arabic alphabets and the difference in font sizes. The other possibility to
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be furthered study is the assumption that students in secondary schools aged between

13 to 17 years required lower average illuminance level due to their eye stn?!s

AD

The second objective focused more on the influence of the classrgoms window sill

acceptability of certain daylight intensity.

height and window head height to the average illuminance level at mm working
plane height. The simulation results show that the windo sil?lmt and head height
influenced the average illuminance level significantly, éh t@?mity ratio
were at the same acceptable value of 0.7 for each simulation. The si tion rgsults
| . | &
explain that the average illuminance level meas t 300mm working pl‘gﬁs height
? 4
increased when the window sill height and Wv M ht in@ed, which

is E‘e\d the daylight

intensity and penetration to differ wher%ight fth 'gh‘i@ces from windows

and openings were at different hei ;th;] the‘% gan w@fght.
ol

suggested that further study can be con N veri

7]

Thus, objectives one and two MO je 1 ent bjective three, which was to

recommend the suitablé wi sill height rdca@ileilluminance level at 300mm
4 2 4,%
working plane hei%r S N imun(_A abic handwriting performance in
hafazan Iearning he si
between BOOn% 00 m,‘
. 3 : :
1.7m forscl om I}y ut :5| n t@*uses rehal at 300mm working plane height for

Araw writing task. Anot@{;&pe that can be furthered study is the influence of
N

=

ti idez&_}@ed that the window sill height should be

!
e the &%ﬁow head height should be between 1.5m to

t NOW head height towards the students’ visual comfort regarding the view to the

6 ide of the classroom.
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5.3  Significant Findings

The significant findings of the study are: \2

I.  The acceptable average illuminance level for Arabic h iting tasks

was lower than 300 Ix, where results of research sugg&ﬂﬁt 280 Ix.

ii.  Students were comfortable and satisfied with tTlght conditions of
e‘formance, even

the classrooms and their Arabic hand@
though the results show otherwise. Thus, thi§rshows th

el/ N
still unaware of the relationship b the illuminange | their
4
<

Arabic handwriting performance.Y' \ év.

iii.  The influence of wind G}i’ght dov6<ad height on the
average illuminance has tT)O %orking plane height,
where higher windo@he@%nd @ad height increases the
averageillumirm vel. \A%

iv. The wi%g:eig‘h for I}s!s@esign that uses rehal 300mm
wor, Mane I”'sig\or Arab@dndwriting tasks should be within the

S

\Qmss?opfyh ighet:than 500mm window sill height was not suitable
han

dw@ﬁg tasks at 300mm working plane height.
9
\:ontributions of the Research

0 This research shows significant contributions such as:
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i.  The adaptation of Design Science Research concept and method in

daylighting study theoretical framework. Y'

ii.  The acceptable average illuminance level required for s ents’,Arabic

handwriting task performance for Islamic religious sc&d.s.in Malaysia.

iii.  Arabic handwriting assessment prototype basedwlodified Arabic
BAL eye chart that can be used in otheﬁirﬂlar research.
iv.  Suitable Daylighting Rule of Thumb (DRT) far Isl iMw&ools
in Malaysia. J l -b
o S xd
Recommendation of suitable wiRdow s tght
e height

handwriting tasks at 30@ ing 6(
vi. Reference to arch't‘ﬂjnd de \on I’STa}miC religious school
g )

classroom layo that.are suitable fgﬁzafazan learning.
&
N
vii.  Awarengss oRhe impartan qf @lent daylight and illuminance
level in Islaa religj@ 0

ofsd’e}aming spaces for hafazan learning.

S

sear *éﬁ be further studied and developed as an

\he results and findings of this research suggested a few recommendations
regarding the Islamic school classroom layout design and the acceptable illuminance

vel for Arabic handwriting task such as:
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i.  The acceptable average illuminance level for students’ optimum Arabic

handwriting tasks was recommended in the study at 280 Ix. Y'l

ii.  The margin between the seating area and internal walls hndows

and openings at 2m away, where the margin can utilised as low

cupboard or shelves area. \,

iii.  Adaptation of the modified BAL eye char A%ic !]andwriting task

performance evaluation method for si tudies erorld.

| ]
LY.
iv.  Existing classrooms with windowagil*height higher &han SOé(can and
’ X
window head height higher tharw shoh%d{ e us@br hafazan
learning process based on cWandwr tin ks. é

v.  The range of windowsill he g% i ,n&cwriting tasks at 300m
working plane w@n 300mm t SOO@WhiIe the window head
o)

O

d

LY
X~ S

: ( *% . :

vi. Recom that the sta a.rdzq guidelines should include an

ms;%\m aq:ep\l‘e iIIun@ce level, window sill height and
0 headW'? ?r Iea(é% tasks at lower working plane height.

oy

er researchers m dress various inter-correlation of other factors

height was betw:

in \ing the average illuminance level measured at lower working plane height such

G e environmental and human factors, design strategies, passive and active strategies,

rtificial lighting and many more. Other further studies include:
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i.  The applicability and adaptability of Design Science Research concept

and method in daylighting studies. Y'
ii.  The acceptable average illuminance level required in Iearx%Bces for

Arabic handwriting tasks should be evaluated and im*:ved, which can

be an insertion for the existing standards and guiddin@

iii.  The acceptable average illuminance level uz at i\ lower working
plane height, such as rehal for Arab ndwri 'né\x@dn Islamic
| ]
Y

religious schools should be further @d for improv m'nﬁb

iv.  Inclusion of other internal and W fade& as I(Q\;e furniture,

e

[72]

=t

colours, and different matt'Mtructu al pon@nd finishes.

v.  Evaluation based on @gﬁ? s r)gaxthe position and sizes
of the windows@t Wall-to- qoor @ (WFR) and Wall-to-
. . &
Window Ratio ). AN
%} S
_ ‘ E |
vi.  Evaluat on p3§

ive gn strategies such as building envelope,
oy
rcen'@&:’ shading devices, light tubes, light
&
Vii. alua}tl base “é\é've design strategies such as artificial lighting,
Q’sensors, torﬁ'at@ding devices, and other innovations.
XS

E\iii. The daylight and illuminance level uniformity distribution at a lower
0 working plane.
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ix. Comparative studies of same research principal in other region or

country with the same or different climatic conditions. Y'l
X.  Comparative studies of same research principal based on Smwight

conditions such as Daylight Factors or Glare Index. ‘

xi.  Improvement of the Arabic handwriting peche assessment

method used in this research.

xii.  Further development and improvement of thérevaluate due?.the
restriction of time limitation, d “governmenit” and ~authority
? 4

ipm to %@mmodate

cooperation, limited resourceyﬂ
additional demands. c\/

xiii.  The energy consumption of t ecﬁ%&o&rf tae&mrthered studied based
on the research @ [ 4 Q(:}
5.7  Conclusion % 'Aj%
The research findias Wj

condition in Isla@]io 'sch classtooms for hafazan learning differs from

N
standards and@nes e%wkd bgv(alaysia. Since that the daylight conditions
such as | Qee ar‘ga aveag illu ("énce level and uniformity ratio influenced by
the cl zr& layout sigr{ ar@@’arameters, this study suggest classroom design

p &{ter suitable for Islamic\eligious schools should be different. The classroom
‘%s

andé of. i) study indicates that the daylight

for 24 students according to the range of optimum student’s number per

stroom, which requires 59.5m? floor area per classroom. The suggested parameters

based on the simulation as shown in table 5.2 can be referred as Syaheeza’s Daylighting
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Rule of Thumb (DRT) for Islamic religious schools in Malaysia, where the DRT can be
an additional insertion to JKR and UBBL standards for illuminance level and Wem

design for learning spaces. The DRT also requires more study for improve%\

=\

Table 5.2: Syaheeza’s DRT for Islamic Religious School inMalaysia
Parameter Value/Detail
Daylight condition

Average illuminance level 220 %@Ix

Uniformity ratio |

Reflectance

Walls .5 (509

Floor .3 (30%) $ O~
Ceiling 0.7 (10%) Y ] &
Window glazing

Transmittance - &0!51 t : \y
Orientation Q \‘N'GQ southk"\;':

Classroom layout (max. 24 students)

Classroom width (ﬁv N TS.SQC( )
Classroom depth \ 7@
Classroom height (ceiling) - ? 3i5m
Classroom floor area \&) (3\; ) ,@&sz
Window design

Window-to-Floor Ratio (WFR)&, ™ A} KU 2%

Window height
Window width Y' Y < 5m
Window area (total) % LD RN 12m?
\“u-’ * 300mm/1.5m
Window sill heigh Mv hea(‘ hei Q\SJ 400mm/1.6m

500mm/1.7m

e

\ :
A range b@JOOm t0"300mm @e suitable classrooms window sill height for
Arabic iting !53 t‘GOOnﬁn working plane height, where the recommended

_ o
av uminance level |s\%@tween 220 Ix to 280 Ix. This contributes to the

%ement of classroom learning environment based on students’ visual comfort and
ertable illuminance level. Finally, this study urges designers, architects, and
authority to emphasize the studies on Malaysian Islamic religious schools’ daylight

conditions at different working plane height for specific tasks such as hafazan learning.
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