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b tr: 

hi ' study aims to nlu 11 th · im1 I ·m nt 1tilm flnt n rs manag m nt and its impact 

on the users' sa ti sl: ti on nd ' t11.:r ') u. ,, t th ni\' r it of Malaya in Malaysia. 

within the Main Library was done by 

mca uring uti s a ·ti n I reg r ling di r nt pac within the building, temperature, 

r lativc humidity RI l li gh t int n it and arrang ment of different facilities within the Main 

tud aim find the impact of space management on n 'rg 

effi ciency t rm b mea uring temperature RH and li ght inten ·ity regarding di ff ·r ·nl SJ 1 ·cs. 

and h w th int ri r pac a ~ct ' the energy u age. The literalLire revi ·w · 1 lni nl' I th 1t in 

hi ch ' pa · ar • r rmcd and arranged affects working producti vit y nnd I' ·linp c I 1r u1 s. 
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energy effi ciency. There was u la·!-- c)!' r .)ulnth 1\:\ t m mt r th' u · ' 'f .·1 1 • • nnd do a 

proacti vc mn i nl ·non · '. 'I h m pi ri ·n I in n~m m nt h.t' 11 '~ 'nt ' i \ ' '1 b ·tw n th actual 

and the plnnn ·d out put s r · 1nrdin 1 ~tnn inr L' i~ L h' srn iy h 1 , d mon trated that the 

space manag m nt ill I •Ii 11 1tl all~ 1 ns r"' s.\lbt. ti 
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Ab t1 .. 1l 

Kaj iun lni b ·rtuju1111 1111tul 1n ·ni l 1i p · Ink ~ 1n.,:m 1 n nu., n t l m 

tcrhuclap I •pumrnn p ·ni· '\111 I I 111 rw11 1 •\111 '· n I n.11,1 H niv 'rsiti 1alaya di Malaysia. 

Men ntukan k •punsnn p ·nggu111 kn m rn n i P rpu takaan Utama telah 

' n m n ang b rbeza dalam bangunan 

uhu, k lcmbapan r Inti (RI I int '11 iti h n u unan facilitis yang berbeza dalam 

P rpu takaan tama. dain ilu, kaji n ini b rtujuan untuk mencari kesan pengurusan ruang 

pada i tilah kec kapan t naga cl ngan m ngukur suhu RH, dan intensiti cahaya meng nai 

ruang yang bcrbcza clan bagaimana ruang pedalaman rnernberi kesan kepada penggunaan 

t naga. Kajian lit ·ratur menjela kan bah a di rnana ruang dibcntuk Ian di 1tm 

m mp ngaruhi pr lukti ita kcrja clan pcra ·aan kclomp k. \: lain itu , knjiun lit ·ntur 

m nycbutkan bahawa ·alah ·atu prinsip utama dalam m'-!ngurus runn ' dnlnm 111 i 11th sik 11 

p ngguna Ian kakitangan yang clc ·a dan kakita11ga11. i sn mpin ' itu h ·1 !'L'I II k · 11 ,1h 

bangunan hijau clan kc kapan t naga mclib tkan stru tur bangu11. 11 1u111g 111 Hn rn , l 1~ t l, 

dan jumlah p nggunaan t naga. injauan s al s lidik di · lnrkan u11tuk m n 1 t ihu1 1 ·11 1 q it 

re pond n 111 ·ng nui tuhup k 'puasan 111 •r ·ka t ·rh 1 lap p mbol h ul 1h m ·n 1 111 i 1 u.in 1 

p mb lajaran Ian p ·r · ·1 si m ·r ka t ·ntang 1 •n ·aha nan d 111 k ·s ·k~ ·11n t rm 'l. 

av ancara · r aruh ·truktur t lah digunakan untuk m ·n ·1pui bj ktil k ·tig·1 I n k m 

lari r' ·ca' 'h. R · 'Ur ·h itu lihku un I ·ngnn ti mt uhn k ·tu p1.:q usl 1-.aan I· n .iat ·1t, n 

p mbangunan Ii dulum I. I •st111 k ti 111 ung digunaknn I 1hm kn 'iun irn ,1 I l<h ukur,111 

1 ·n ahu mill, I l 1, Ian int ·11siti · 1ht1 1 untuk 111 ·mbnndin • an k 1 utu an I n 1an t rnd,1r<l 

ti ll 1 Ii iun 1ko11 u11tuk 11w11t1111pu11 • ju111l 1ll . ·bl:nur . 

. ' '·or 1 I '!'\ •lut uh 111 d 'll !'ll tl ! ·lhu •ti j ·11i .· l 11 ln1n 1 ·1 pustn aun utumu. ·I 1111tu p n di ikun 

1u 1 1 t 111h 111 •11u 11111I I 111 II ti 111•111 11t 111111 l11l11m 111 ·11pt11 u rm 1uar un 
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pcngguna dan kccckapan t ·na in. T 1 1:11 nt k km.m "'n l 't,\l\\l Ill untuk m ·mantau 

pcnggunaan rL1011g clnn m ·lnkulrnn I ·n ' l 'tH 1 .\1.\.\1\ l l .1 l\( l ·1vu ur 111 ·mpirik t lah 

mcmbcntangkun jurnn • nn turn 11 ._ Hnn mg m ng nai piawaian 

yang digunul 1111. I uji11 11 ini m nunjuU. 111 l. h. :11 ·n rn~:m ru ng pa ti akan m njeja kan 

kcpuasa n p •n 1gunu <l 111 k · ·•k ip 111 t nn '1. 

I ab11 unci : Ruang p •mb lujnr n p ·111:,ruru n ru ng, k pua an pengguna, kecekapan tenaga 

kua liti lam ckitar dalam n. 
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IIAP ER 1 I 

1.1 Re arch bacl ground , nd probl m tatement 

Le ming space onfi gurn ti n dr ., n r r T m holi ti p r pective, considers the range of 

learning ex rci c and th a rtm nt ential for understudies to improve their 

chola ti c . Th 1mpr ment of ca ual understudy spaces bolster fo1mal 

in trueti v and nd ition . In th pr vious decade, the idea and pro! gu f 

kn wl dge mm n I arning, and in rmation have deliberately re la di ' i nnd 

imaginatively fl atur d n w empl yment f library space I 11 'han 

cording t h y and h (20 16) academi c libraries ·1re nev ' I' n •ui11 · ·nt ·r ·I 11 nn i 

creating pa c fr the ·helving of books ·11ic l jou111 uls ph si · II • II t1 ns . 

Library pace have pr gre i cly cen rcn atcd tc b student stud ind \: 

1 arning nter, with accumul ati n pac • pu ·hed to the ·id •s r ut r th librn1 t uil li n l 

I gitimate ( h y h, 20 I . M wanzu ' t al. - 17) tat •d that p n s1 ' is \ I 11i n f 

th library le ign that hu · at fir t b ' n incf · ·ti •I tend ·d t . ·1 hi s i: pr v I in th ' m1m~r u. 

push in th ' 'lln •Ii ruti 11 or t ·u ·hin • tn ·th His und · er ·is 'S, ·.g. \ ith "mi I \ ,1min 1" ,\11 I 

"O ' I I . II I . I I I' . I 1p1 · · ns,•1 1 1n · , " 11 · 1 ·m1 n ·r u · 11 · 1ronou · t 1 •1tn • cr 1s ·s Fili. n. 

- <I (> . 'I h 'S ', thus, l1t1 v. ·: pu11 ll' I .· tud ·nl d ·: i1 . . r I b tt ' I an Im r. 

I ·uniin ·11 vir 1u11 •11 t. ·. Hull ·t ul. OOH illl1 ·trn t ·cl in th ·11 stud that w · h ul I ngi nnt • ·1 

I 1\t lllll . I · 111ii11 I '\l ll liti 11 h I \) \) ·ti11' .' j 11 . . 11 \ ·II H by ·u ·11 a1111.: ·in ' it i th u 1IH 'ul l l 
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the devel ping mcth d and to stud ·nts' cl sir ~ . in 'th t n n t'th '·ntur ', th r ·ha b n 

huge improv ·11 ·nt c f'I ·nrni11, sp 1c1. inn "' h mi 1il t.lri ~. \\ ith "n \\'-f rm "and r toration 

( ale, 20 I ). 13 'Si I s thi s, th · nss 'ssm nt t'th ntih • . 1ti "'11 fth 'S :md th r diffi r nt pace 

have add itionall y • I · I lI HT p , uq in _c L ; Hunt r · / , 2014). 

Univers ity libraric ar amid t ·tr r in n ad ancement. Moreover, energizing 

p n d rs xi t t d 

promote new ervi 

tur , u ing a umulations through digitization and 

amp! m a unng r earch affect (Beasley & Rosseel 2016). 

A Bailin (2 J l) clari Ii d, "t ch n I g and remote access are secluding individual , th ugh 

the phy ical library unite indi idual ". Thi i a piece of being a library, and along th·~ ' 

line , it i with the ph ical pac that library organ izers mu ·t keep up the best r' int '1\.:St. 

T chn I gy and pa ·e can b integra l in ·tcad r antagon istic. T<.:chnc lo I ;don. I 1.'S n ( 

addr th gr ater part fan individual' is ·ues, and indi viduals I ·•pc n ·111 in 1 1 1hy~i·1 1 

ar a t get t data nd <.:ach thcr and "where one can r •a ll y gl!t in vo l ·d 111 It 11.. 1 Iv 1nt.1 1 

fr m the ntrality ran rganizati n's [ r ' ciety' ' ] intell ·ctuul gr )Up" h. ' 111111 , 0 .. 

lud ' that the lib1 r ught I lik ~ ise h Ill 11.: 11. 

·ervi c tay aware f di ff rent hangc · n the pl anet. h librar must n t 111t1.:hin J in 

adju ting t n w inn at i ns, fa iliti " l · hnol )g , un I inrrnstru tur " 

.I chum en 'I al. - I_ r roJ : , I a I' ur-spu ' · Ii pl u in th ir lud th it h 1 b ·n utili1' i a, 

a pnrt f J ·n lil ruri '.' in 1 i ·: u d ·1.;i 1 · I r • ult f lih rnr "I ,1 • ,\l .1 

ur · r · ·lnlion spu c; I ·urning SJ a " rnc ling I ·1 ·~ an i 

·rfi rnrnli v ·SJ 1 ··."Tit· four spu · ·: ur · 1111 to I · ( m"' in u ph 

1 ut inst •o I as 1 I ·11ti d lul ·rn11 -. · thut 'llll b · su ti s!i ·d I otl in th· ph in th 

i11l ' In 11. \ 11 : HI . 0 I ' .' UJ pli ·d tit · i11 ,• id · I · 1pn's p 1111 ol ic\ · r 

, 
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new librarie and learning commc ns. s indi ':H i l h11n, hl 1,ui ~ uc.ht t in 'Orp rat 

adaptabl' or multi -l1tilitnrinn spn ·' th 1t ' ln 1 l ~· ' n11 n '\ \ rv 11 1 w '•k b we k r 
~ . ' 

m nth to m rnth to suit in th·~pl"i mpl tely utilized. 

n with an a ortm nt of spaces to 

suit diverse le, rning styl nd n d . if r nt m rporat the arrangement of 

adcqu, tc v lum 'P gu r nt th tud nt ar comfortable; evacuation of 

space · and cl ar rdinat inti nnnti n and communication. 

When talking ab ut libraric and u tainable development the upposed "green librari " ar 

rai ed. Thi implic libraric which work fi r a naturally practical improv m nt thr ugh 

library c library crvice ', and library ·tructure · being design ·cl in a u th 1t limits 

n gati ffcct n the envir nm nt Michnik, 20 15 . In hill and Tonn ·r (. 00 I tL' H 1 

th 1mpr cm nt f th , Lan bester Library they push thut th ·y 

h I ping mall wher th prin ipl fa ' inati n was tht: Library!". 

d lar d that th challenge fi r l l ~ libraric ' in th ' has bt: 'n t m 1k li st in ti' s1 ' 

with th· g al that 'P t ·, whcr tud nt ' ·an tud n ·le · ·ly, ar , ·· it! an 1 in 'I liti 1ul 

space fi r · cial learning. 

1.2 Re carch aim and obj tiv s 

hi · ·tud · uluut · ht v us ·1s' sa ti sra ·ti n all ·ts h th1.: 

imp! 'ITI ·11talin11 r i11( ., i ll' •' I ti •• llHllHI I ·m 'Ill in Lilli -rsit It rar in 1ala I . h • lud • . 

th 'tl'I r \ ' oul 1 l> • u ·hi v ·d tllniu •Ii tll · l')llow111 • ol j · ·t1vcs : 

I . ' l\ 1 i I ·11til' l1t1w 1111111111ti11 i· I ·11111i111• pa · · aff· ·t u 1.:1 s ati. I ti n. 
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2. To dclcrrnin ' wh ' th ·r th ' Iii rnn 'l ·' ' " m' 't th us -r:' and 

r •quir ·1n ·11ts. 

o ·stohli sh th · m 1in b ffl rs tlut ,w f lm l in th impl m ntation of an 

fl ti • sp · ' mm 1' m nl 1 r:1 ti in th high r du ation library. 

4. r mm nd th 11npr v m nt n th urr nt practice of space management 

r ' ti ~ tion and indoor nvironment quality within the 

higher ducati n librari 

Table 1- 1 h w th aim and bj cti e f this dissertation, and even explain th 

im 

s cs. the 
implemental i n r 
interi r pace 
management and it 
impact n the u r 
ati faction in rm 

librarie in Mala ia . 

ach ie c each bjectivc and the expected results of the obj' ' ti c .. 

Table 1-1: The aim & objectives of th r so rch 

bjc tivc 

lcl ent i f y h w 
me naging le, ming 
pace affect u r. ' 

·at isfacti n. 

Determine wh thcr th· 
Ii bra 
uscr · cxpcclHli n: 
and r·quir ·m nts . 

btabli : h th· 111a111 

bun i r: that HI'. rn11nd . 

lh. 
illll I' W Ill ' Ill ( II Ill ' 
' lll l ' Ill Pl II ·11 • •. 

cthodology 

Liter< turn review; 
ucstionnair · 

l:mpiri al 
M ·asur •m ·nt 

Lit rn tu 1 • 1 • i ' , 
u •stionnuir · ' 

hmpirical 

} 11( 'I ICW 

1111 'I \' i '\ 

I ~ pt: •t ·cl ll suit. 

To knm h \\ th. 
mnnn tin• 111 l 1l1111Hn • 
or th • 111-... lib1.lt i :- ' 

ff t \I l:,, 
mf II. 

f 

Ill II\ 
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1.3 The significance of this st ndy 

This study rnu y b · :; ig11i fi ·11n t I ~ · 111 Sl' s1 1 l' mnn,, 1 m 'nt h 'lt th' univ rsity in upp rting 

the functions or II 'fld •mi libnrit.:s. Th\ '11 n im.'1 .nn unt f pa a tually u d in the 

university librnri 'S n ny b ·ml r, hdpl\il !' r tht: futm pl nn r ' r ov rail g neral guideline . 

The pc iali t's p r pti n f th 

librari c a well a p r pti n · ub ut th d r f tho paces may be used as planning 

I t h Ip thcr · d i le h d ign and plan an effi ctive space within the acad mic 

librarie . Furth rm r th a adcmi librari s ar con idered the best places for student t 

do their a ignm nt and tucly o the library environment should be easy to find thing u h 

I f tud nt ' ·ati · a ti n. In the ·arm: time, it is important for th · fH ·ilit m 1111 1 m nt 

t am t tabli h th b t way t 'a c energy and achieve a gt c d I v I )fi nd or ·nvi r nm •nt 

quality. 

1.4 Methodolo y 

h tudy w uld mbrace triangul ati n ·trat 'g that n · Ii lat' l b th 1u ntit ti · , n 

study f M Muin ibrar I uula 11111 pu r, ' laysia \ ass k t ·d. 

1.4. l Dnta ·oil 'tion: Qu 'S tio1111air • sur ·y, s ·mi tru tur d int n i " • 
mpiri ·nl m 'asurc111 ·nt 

'I h ' t Jr' ' ·t · I l l 1 ulution 11' tl1 i: stud ' ill h ·th· st tel ·nts, stnfl I th· 1,1111 ibr ir • .• mt! 

th. ,' I df 11' r, ·i liti •s lll tl ll ll' ' Ill ·nt \ ithin th. uni ·1sity. h< n thi" p I ul ti n. a ' mpll: 

wi ll I · 1 •t •1111i11 ·d 1'11· th • Ill '. tio111111i1 • ' t11 -y. ·1 Ii· '< ntc tllul sl: I c th i tu I. will 
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cover the implementation or spa ·' 111 :i 111 i.i 'tn nt ' ithin lll hl t\ni ·s ·m I iL' impact on 

users' suti sl'ttclion uncJ ·n ·r i L'l'li ·i n '. , l h ' l\l '~1i 'nn,\it '\\ u\ l l 1 lmini ·trat d t th 

students to 'VUluut, th· im1 lem~nt ltinn C:-;pn' m.m.1 ~ m 'nt \\'ithin th libr ry that make 

the student I" 'I oml< rt 1bl 

and t kn w wh th'r th 

qucsti nnair will b ' nt r nd ml . 

m t th 

ppr riat tudy environment 

ati faction. Therefore, the 

Semi- tructur d int rvi ' h Id ' ith th librarv· taff and the facilities management staff. 

Thi i t cl ar up and appr th impl m ntation of sustainable space managem nt in 

the HE library c nc ming cu tomer atisfaction and energy efficiency. The de"D n f 

utilizing emi- tru turcd int r icw i , t find clarification · for any vague solutic n g tt 'n 

amid th que ti nnair urv y ' C ·i n. The interview likewise · uld lu i I \k H\ 

in on i tent reacti n fr m the literature review and give a chun ·' t l th· r ·s · H' hl..'.r t 

di cu any n w variables that were n tasked amid th •stud y don · h · !'01 . 

mpirical mea ur ment wa utilized t mea urc the a tual t m unt l't mp 'r 1tur' r I 1ti\ 

humidity and light intcn ity within the library. Th· purp c f' using ~m1 iri \l 

m 'U urcm nt i · l under land the r luti n ·hi1 bet en th a tual ·ituutic nan I th1.: pl unn ' I 

n , which i ·a ·c rding lo th' standurd " 

Th r ·sponses from th' qu ·stionnuir ' sur e ' ill l ' anal z I using anal ) i~ 1 u ·\... P.t: 

tati ti ·al Pac ug' ~lr o ·inl . · 1 ·n ·s , P. . tc pr lu b th inf r1::ntial nd 

d ·s -ri1 tiv stuti .·ti ·s r 'SLtlts . I ·s ·ripti · statisti cs pr< id· in nnnti n r g r ling th, 

li : tributi< 11s ol' t11 inl 1 :-; , ll I ro id ·s tt 111 ·usur · f' c ·ntrnl t ·n I ·n · nh.\111, m l .m I 

111 • lit111) , stt111 I inl d · iati >tl, •I' ., 11 ·.-. ·, I Lil to:is, 1 a imu1 ·111d minimum f ' Jue . 
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Inferential stati sti cs utiliz ·s uclvnn · ·d :-. tnti ~til':ll I ~t~ t m .li>\H ' th Hft"r '11 · b ·tw en 

groups of variabl · ~. 

1.5 cope and I imitations f th . tu 

This study fi us s n alu 1ting th urr 111 r, ti manag m nt and its influence 

on users' ati . f1, ti n and ind r nv1r 

library. M re v r, thi ' study aim t in tigat pa management impacts the satisfaction 

M, and manage the space in the way that contribut 

to achieve th t 1111 of n rg ffi i ncy within the building. 

Th prime limitati n C the tudy relate to the limited number of ·tudics that ombin1.: th~ 

term of spa e management with b th users sati ·faction and indc or cnvin nm ·nt 1u 1lity. 

where m 't ·tudic fi cu n pace managl.!ment indi viduall y or spH • 1n11na ' m ·nt nn I 

ati fa tion f u r . urth nn re, the tud y u cs three m th ds t ;1 ·hi · · th ' ol j ·· th s, 

cm1 tructurcd interview and ·mpiri · 11 m ' sm ·1111.:nt. 

Th refi r , c mparing th output fr m variou ' meth d · uncl 111pnri111 \ ith p 

a c mpreh n ivc r ult. 

1.6 Research tructur 

mpl ·t · 

SUJ plic a bri ·('sum mar r l!H ·h ·hupt ·r i: sh )W J1 in Tab I \ 1--· 
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PERPUST AKAAN ALl\M BINA 
UNIVERSITI MALAYA 

Tab/ 1-2: Th llll t111 

R •sc1u· ·h ·hnpf ·r 

Chapter I Introduction 

hapter 2 Lit ratur 

review 

Chapter 3 Research 

Methodology 

hnptcr 4 nsc stud 

Chapter 5 Dnta Analysis 

nod Finding 

hapt r 6 onch1 ·ion and 

Recomm ndations 

1.7 ummary 

S 111111111u·. c)f l hnph' t' 

1 hi : ·l1:1p1 ·r mlr it '. th' r ':-; \\1 ·h ·1im an l objectives. 

m ·1ho Is u:. i in thi: :.t d . . :'t.!nifi ·an ' of tudy. and the 

I hi.s h pt r en pa management literature 

r 'V I ' ' in high r du at ion libraries, and how better space 

man ) m nt lead to a hi v energy efficiency and users' 

ati faction within the library bui ldings. 

·r his chapter introduces the methodology literature 

including the trategies and methods used in data collection. 

clnta an<l lysis, and how these are integrated into the research 

ml!lhodology. 

Thi chapter introduces the case study u. cd in thi s r ·s nr ·Ii, 

f'aci lit ie · within this bui lding, <111d FM l ·:1 11 r ·s1 rn: ihk I< 

manage the space, faciliti i.:s, and mai nl ' nt1 11 ··wit hin till' 

library bui lding. 

'I hi s chapter includes a comprehensive analysis or all d 1ta 

collected by <lifforcnt mcthods to achiew the ohjc ·tin'. )f 

the research, and c en explain · the limlin ,_. of thi : tu l) . 

·1 h ' fi nal hapt ·r in this . tudy summ, ri1.: s th r •s ·, r h 

~cc t i cs nnd m idci:,, 

1mpr · th • curr nt pra ·ti , ·rnd su ig :sis th 

r ·c mmcndnti n.· for rurth r studi ·. 

a ' 'd fi· m th intr dll ·ti Hl nl' lh · o -ra ll 1"s ·ur ·h stru ·tur and I sign tn hl J tc.:r 1, furth1.:r 

' pln11 oti 11 if' th · lit ·ru tur · r •luli11 1 spu · · 111 11 11 t1 ' ·m ·nt in ·lwptl.:1 -· I h lit ·r tur tu h 

( r .'p tl ·c 11\ Ill It 1111 ·nt i11 th . ll ' · t ·llll( ( ·r will prov id . un ) t:r i ·w f th )J1 pl f 

.' l 1 • • in 111 11p •111 •111 i11 hi il1 •1· • lu · 1li u11 lilm1l'i ". ;111d th · in p ct n f it rn u 'I' • . uti la ti n 
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from differ nt paris and its irnpa ·t on '11 r 1~ I ti., n \ , l lu~ \\' ul l c.tV · a ·up nor 

com prnhcnsion >f th spn · · rn 11111 1 ' llh nt lit rntrn Jll l th ·r f r this ~tu ly t pu ·h ah ad 

in investi ga ting th ' philosophi s in I h I )thu1 ~ )f th :-1.l 'm.\tug m nt implcm ntation 

lo incrc SC US rs' Stl ti fo ti n ml tn t th n y t rm. 
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IIAP ~ R 2 LI 'IEW 

2.1 Introduction 

The sch larly library i th 

(Ferdin et I. 2011). pa 

n r univ r ity both a a tum of learning and research 

tandout among t the most profitable assets a library ha . 

Space i r quired to gath r hr ni 1 and a c s recorded data (LH Chan & Spodick, 201 4). 

Space i expect d t tudy to r earch to take part in scholarly interest for the impr m nt 

of humanity. · r eman 2005) trc cd that holarl y library as a place hold an ·x ' 'pti n 11 

p iti n n ampu a it mblcmati all y and phys icall y represents the a ·ad ·rni ' h ·nrt )f nn 

tabli hmcnt. I le k pt up that it architectura l cx pr ss ion and sitting k • 'p rn r ·Il l: ' tin ' th 

int r ting h ritagc and onvcnti ns org ni %a ti ons ( r whi cl it is !I s. ·ti on. ni ·rsi t ~ 

librari ar changing r m b ing a suppli r f informati n assets to that o u 1'1 ·ilit it or in th 

matter finfi rmati npr curcm ntbycli cnt · inpicking up, in.· tru 'tingnndr S'nr h '. r 'is: 

( h Y & h 2 I ). In thi s way, they m 'nti n ·d that rn ol the pri n i1 al r I ·s !' lit tnri . 

t day i t h Ip ·tudcnt t be m r su ·c ·ss ful infi rmati on Ii nt · rn th ·r thnn sim11 . 1i\ tng 

materi al and as ·ct . Th ' r · fi r , a d c ·nt uni rsit librar building a. a pla is r Ii I u1 t n 

t gi c adaptabl' I •a rning 'I a·' and ·on ·nti o1n l r ·uding r 111 ' that supp rt kamin 1 < ntl 

grant h \•mun .. oo . 1 h' 1ni:: i )ll ( r t1 uni ·1sit Iii I tl l is along th . ' !in . ~u tantiall 

p · and u s · I' • up th · 'U WU Ii f th I· ming bu 111 

r th · 111i :.• i 111 )r th· Libror i: "to ·mp>' ·1 stuff and slu I nls I dr \\ 111 id ·111 

' itl1 th· · 11sist •11tl ell 111 •in• i111'0111H1li 11 · 11diti o11 ··pi n • in mind th nd l nl t 

i11 th ir r 'Sl 11 ·h, I • 1111i11 • n11d ·du ·11ti111• 1l>j • ·ti v ·s" ( 'h( y / roh, _()I 
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The Librari es Facili ties Mana I ' l'\1 ' Ill 'P lrtm '1\1 is m 'h.1r' ' r th' ) 'l\ 'r il building 

operati ons f Librnry (Roncl 'U ll t 11 ., () I ). I his in 11 '1' 1t $ t 1\..in' '1r f h·lrdwar and 

room bookings r r ·nm pus < • 'nsiomi, < 1:1:' ~ 'in ' l il in' tumitur' nd g tting ready for 

remodels, ca tastroph nnd ·I lrin ' tT. n ' m1: nt, n 

keeping up th buildin 1 and b n fn t r 1 impl m nting loss control. Facilities 

Management i rn harg of k ping up and r p iring ni er ity facilities and in addition 

working and pl anning building fi-c m v rk ; uppl ·ng uti lities, grounds care, and custodial 

service ; is uing key th ro ugh Key ontroJ· and reacting to work demands submitted to Work 

Management (Rondeau et al. 20 12) . Through the ampu Construction Team, Facilitie 

Management upplie min r devel pment and remodels in parti cipation with Planning. 

De ign, and n tructi n. igure 2- 1 illu trates the facili tie management scrvi e in th' l l ~ 

libraries that can be ·ummari zed in pace, a · ·et and maintenance managcrn ' nt ; ·ntL: ri n 1 : 

afcty; library databa c, attendance; and cheduling. 

f I 7w1 1 / 1hr u f .' r ncif/11 •, M nm1urn nt S rvic s 

Soun· : ll o11d ·u u ·1 11 1. (2 ) I .. 
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hoy and G h (20 16) stated that muki n • nt'l':H\I 'tn nts t' r hl 1,1r> :tru ·tur ,_. ·mi r 'd ·ign 

includ es nu mer us ·onsid 'nlli( 11s thnt i k nti ( 1th ' m11 h n i n m I ing the 

necessities or librnry ·Ii 'nt s. s thu>~ 1h.' • ssiti s ·h.m 'with t '·hn I gy t a hing method 

and for sure the t i gg r inst ru ' ti s 1.:n , lil rnr~ 11 Jn in.,. i~ n t ju t a po ting of alluring 

highli ght ' and spa e r quir I. • m nti n that in library building venture 

including ext rnal pa d ign r nd nr hit t , rdinaril a design brief is set up by the 

library to int rpr t attra ti f th library into particular space and facility needs. The 

change of conventi nal library pac mor often than not begins with the re-de igning 

gathering tudying and r ad ing pace · t more collaborative and innovation enhanced pa 

( h y & G h 20 16). r iew rep rt ui tributed by ssociati n f Re carch ibrari 'S 

Brown et al. 2014) unc ver d that numer u Jibrarie 84 percent of 72 rca tin, librnri 'S 

have plan ' t r II ut huge impr v ment · t n less than one >I' their 1 ·a rnin 'spn' ·s s nu· 

rather than lat r, in luding la ro m , labs co llab rativc area and r ·o tor sp11 s, 11 n 1si I· 

exp lling c 11 cti n . 

Beard and ale 20 1 ) ·upplicd fi cla ·ifi cati n: f diff ·r·nt ·Ii 

p r pti n f higher cdu ati n in ti tu ti nal librarie · in the h 

r their 

tay ingular data gathering p n-spa adnpt1.1b le gr up' rk, in Ii idu ll iui t 'tu I , : m 111-

gr up intcnti nal ll ab rati or , and la ti , rganizcd du ating and I rmng. a h / n 

int nd d t h Ip an alt 'rnat instru ·ti ' r I arn ing nt ·r. ::ircl nd 

r ·omm ·nd · I !hut u1 pl in• I ·u rning I ints lhHn oth TS in an imaginati\ ' .1<l pt · l l' 1110 

H 1il \ ti \ hil . thinl· ing obout it.· \ II p t1 1 ti ·ulu1 n . ·ds . ulcl b. a sign r I 0 I lil f'lr\ 

I i:t;.n (_()()_ Sllj pli •d S 1\1' V!l luubl · dir ··ti rn in posting thl: UC· mpan 1111g Ur f 

111d ' I\ 1 1 ii 11 • · >1llllH11rnl pi n·· : int ·r, ell ollab t"t II\ • pl r 

111 Ii i lu ti r '. l' 11 ·h 111 I l'roup ,, 1rl· ; qui ·t ·r I · · u ·live 1 lace , r · m1 le, n.: · ding r m., 
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study r ms and ff the beaten path pc)!\ I 'rin i :-11 t:-; 1~ t "'lm r 'n 'ti n nn i I ' 'P thinking. 

As indi cu ted by I izzo 00 ) 11 l'1uit 1'111 Iii r:1r ='! ·'' • nti 1t' 'ti n w uld hw' a d nt 

harmony b ' IW' ' ll th s' t p ·s )!'SJ 1 ' t'~. lt 

vcrth yearlycy· I orutili z ,tiont nc'rl ft r m tim 

2.2 The importanc of mana in pace in academic library 

to tran form 

A indicated by h y an I Ph i al pa a um s a critical part of helping the 

library to ac mpli h Ii nt dri n mi ion . ln numerou scholarly foundations, a critical 

number f tudent g thr ugh library pace day by day. It is frequently said that the libra1 

on campu i a third plac a rt f holding, in the middle fan impartial pa c that ' rv ' , 

a a change am ng t d rmitory and work. Student require pr pcrly arrang cl on I w '\l­

d igncd paces lo uil th diver ity f exerci ·e · they parti cipate in (Pnint ' r 't nl. , 0 I .. 

h (2016), tudent ' arc in certainly capti uudi ·n ·e \ hi ·h thi r I 

place lik librari an ·hapc their learning c ndu t ond h •Ip th m I 

accompli h their academic objective . he path in whi h ·pa ·' ' ar r rm d in 111 • l 111 I 

d igned af~ ct our wn pr perity, rk pr ducti it and re !in, r ir tq . 

In a tim f quick t elm I gi HI chung \ ·, for-r 'ti ·hing utili/.nti n r ·i Ii nh.: Ii, 

mm uni a.ti n and ap1 ropriation f' di ffi r ·nt I 'n rning m d ·tud nt t da " 111 1 i k an 

vari ty or ' tru ·tur' th ir duil Ii . u it th i r n ss it i 's ·m I 

in Ii nations R •d 'k ' r 'I 111., _o 1- . Tl h ·11 I ·n1 ning and I' 

stud ·nts, lihrnri ·s should l · n I i ···or lli -.· • · ·1 ·1s ·s b off ·nng an < ss rtm nt )f n 1 •• 

•x 'I' ·is •s, ttn I pr jl' ·t.·. lt1ki11 • p 1\ ·rl'ul lihnu y spn · ·s \ h ·1 · thcs • 

slu I ·11t s r · ·i • th· 1111 •t udv1111lt1 ' · i: '' Tili ·a l obj · ·ti v · !'th · Lihrar h 
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Beard and alc(20 JO) statcdtlrnt whik11'int illlkst'nt.nn~ tn'l rti n fth· ·urren y 

of lcurn in' th ·y must b · I· ·pt , l'n1111d , nht:1in 1 :ml 1 '1\lrn \, l 'l'I '~till i mnnd pa for 

qui et study, with print ·cl mnt rinl su h 1:-1 l 'lk: .111 l j irn.1\s mi 1 i \iti n lly progr ively 

with tcchnol gy. o blig' thes 1ri us 111 l l r i ~nin" r uir m nt , library pace must 

b adaptab l . tru tur s must h th p it 1 t h w fl xibility and to oblige both social 

and individual I arni ng fr m un l rgr d t 

that ar changing h w I ming ha pp n B ard & Dale, 2010). One measure of 

accompli hment can b rclat d t panel d inhabitance and length ofremain in the gathering 

spaces a w 11 a thos re 1 ed for the individual si lent study room. The reason wh n " 

and ren vated pace pull in m re noteworthy utilize may not be s Jely about th d ·sign nn i 

erv1ce but rather lik wi e about the picture of the library as a place to ·tud y. tud •nt s I 1\... 

fi r and vcrba liz in th ir d mand ' quieter r even m re sil c1 t, groups and t ' hn )\O • 1-ri ·h 

I aming pac (Beard and al 2 I 0). 

In aw rid pr gr ively ruled by techn gy the uni vers ity lib rury hus tu rn I int 11l1 It 

di ver that i alway adj u ting and lving r Il e ting ''what th ' ·tud 

Tang, 2 07). h Ip · M RI tud nt _, pcctati ns tu I Jps · _ 07 C r JI 

infi 1111ati n/c mmunicati n t hn I "I lurring int th for ·fr nt". I ht · 

P rtray thee p ri n · · f stud nts ns th · grasp n ·w ·1cl an 'mcnts. nd Ir mptl !aim th 

library space in whi 'h th · ar' a··' ·sihl "· h · f'ruitf'u l indi id uni and si l •nt SJ 1 ' ith 1r t 

a· ·ss t wir •I ·ss t · ·hnol ig i: as i111p ·rnti e us th· te ·hnolog -ri h grt up pa 

2.3 L anting sp~1cc 

Ltn11in il1t1111 n11d 'J 11 ur . 0 I ·. u111i11 ·cl u f'm1r-I ·v ·I hi ·rnrch 

ti th · 1 ·rl · ·t I 1111i11 • : p11 · '. Iott ·11 l'r 1111 joini11 • (Mu~low, 19 l 

attribute. in nnc ti n 

rdcr I n '·' 1t1c.· an I 
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(Kent & Myrick, 20 I 3) wantl:cl qunliti '.', th ' 'ss '\\11.\l n and 

linkages", mov in, upwn rds to urds "U tiliz \ti ns rn l ' . t ·is s''. H th 1t p int" o iability" 

and lastl y" omfort nncl pi ' tu r ' ". l' i 1n 1'l: m nst n t s th f ur-1 v l hierarchy of 

attribute · of perfe t um in ' sp \ s in l I lihr ri s. 

Comfort nd image 

Soc1ab1hty 

Figure 2-2: Hierarchy of learning space ttnbut 

our e: unningharn and abur 20 1- ) 

A per th r earch, a learning space ught t in a p rfcct w rid h·1 quu liti : fr m 1 h f 

the fi ur level ·. R garding cial ar as, Watson .... I I th ll I h ' i r 

arrangement i inad 'quat to help I 'arn in ,, and an ass )rtcd ari t f ' ial ' n ir nm nts i · 

required t facilitat ' di ·tin ·ti ' t I r ant ' I n ti ' 1 h \\ 

a fi'w ·tud nts uti li z 'd d 'S i 1nut ·d in u1 zon ·s for in Ii idunl stud , fin lin 1 th indi\ i lu 11 

stud ar ·ns lo qui •t. lb ·it nw ·h ha · b · ·11 · lmpos ·d ol" th : ·iul part f I min \ num r u: 

stud ·nts still r quir · th · lihrn r to sup1 I up ·11 ·· rut lnl r ·n ir 11111 ·nt. 

th ·s · nr ·as h 1 l' 1 lt11HI •n · to · ·r for l'm111 di ·rsions ( i: ual )f audit ry • nd in rp rnt, 

11 ·nnq rnw 11t 111' 'lH llid ·nt i llit . 'I h • r " •ur ·h by t\bbus i ·t ul. (2 >14 un I th · t mdi' 1duul 
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carrels stayed prevalent, de ·pit ' th ' Cn ·t tlrnt th · 1 r' 1\ l th t1 ul l f 'ling up a qui t 

environment. 'I hey sugg ·st ·d •r 1111 si ' I\ 1 ' .'i 1ni I in' li$l\t\ th 'l,' / n I 'lf n al ng id 

app rti ningwa ll sundth utili zntion I s uni1r fin m1t'ri1\s. 

Mclane and awkin · (20 14 noti I th t priv t in i i u I tud ' d not generally d mand 

a particularly z ncd ar f th libr r nd hallways with no particularly 

d signaled r a 

paces, where tudent c uld btain mor p ac and pri acy than in the library. They a rt 

that uch ca ual regi n offi r tudent to c ntr I and responsibi lity for the learning pro e . 

Moreover the ackn wledgm nt that learn ing can happen whenever and anytime wa i w d 

by Popenici and Br w (20 13). Th y propos d that the extension of learning pa 

r ally r quir new ·tructure , but rath rm re a re-assessment r existing casunl sp 1 · s, f )r 

example campu orrid r . P P NI I and R W (20 14) likewis • di s ·uss ·d how th· 

utilization f "tran iti nal spa cs" can be impacted by th i.: institutionul ·ultur ' nnd m ss 1 1 s 

in idc th ·pa . All an (2013) sa id that new library pa sh uld be m )r u ui l 1b\ \ sup1 1.' 

an ext n ive variety of tudy envir nmcnt upp rt iul ~ n gug 'm nt b 1 lnpt ·1l l an I 

futur - nfinnati n and ffi r und r ·tanding. Thu he mention cl that u p rti 11 r th 

c nti al highlight · nff cling th· ud quu · r u I ·urning d 

light, lT fac iliti s c mfort (i .. s ·uting,' ork ur ·a ·pu · , fi d and drink an I' a hr m , 

n 1 cl an linc ' and ·ecurit 

Th urr 'nt ' 1 •rt is· und must ·r )r lih rur ·hi ·Is un und th ·re ha 'd 

ith 'O il' 1 '· ' , t ' llSi V' imprn ' Ill 'Ill or fo1111ul lllld 'tlSllHl lcnrning ~ puce , , nd h dnv 11th 

uu th rs ll .' l r Int\ l) I I' PO.'. tliut : II. purl thi s is sittin I ti ght r r th a t cl mi libr r i ' 

sir ·t ·It tut it .' i1111 1 ·t 111d lutk.' to II.'.''.'.' I ·1 1111i11 • : pa·· with oth T in~1d · th· um' ·r. 1t '· 
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This in ight can be utilized to in ·orpornt' tll nrnn.1p 'tn nt t' th' h 'l:' ~l 1 · , m I make 

them more app ·a l in 1, •n ourn 1in " 1tHI p )i)\l l lr (\ nlt n , · I 11th'\\~. - L; . lli on and 

lli s n (2016) stat ed that n k 

of ind p ndcnt study stu I nt must 

th numb r 

nta t h ur . It i in thi 

manner incumbent n univ r itic t fumi h tud nt "ith pr p r pac in which to learn 

autonom u ly ( llis n ' ~ Iii n 2 

2.4 Principles of space design and management 

According t Ferdin ct al. (2011) pace is an imperative idea in designing and planning 

sch larly library a a plac . There are three fundamenta l components to deem and bridl 

together in arrangement and maintenance of pace in the library. These co mp n nt ar' th' 

purp , a ' C f u · , and engaging quality ( crd in ct al. , 20 11 ). 'I hus, it r •4uir s nn 

appropriat a ociati n for indi vidual t effi cti vcly di scover what th ·y n d in th· libr 11· ' · 

oh n and ohen (I 79) noti ced that the in ide de ign pcrspe tivc, for ' amp! , lurnitur 

and quipment d ign , individual and materi al m vcmcnt des igns work prt · • •s, li ghting 

a ou tic , and ven c I r influence ho cli nt and staff f'uncti ) 11 in th ' libr·1r . lnkri r 

d ign and admini trati n flibrary building d id ', t a hug d gr th rat f avai l bilit / 

fmat rial and con rgcn e fth' library cli nts. qui ' t space h r· lighting is sulli i nt 

makes it implcr for indi i lual · t ·on rge in the librnry than in an unl.:ndingl I ud , n I 

dimly lit pla . F rd in t al. (2 I I noti · ·d that th ' thr ·c mp n ' 11 \. th t p rtr ad' '111 

pa · ' in lud ·: 

I . s1 ti'. l'H' llll us.· rn !111 ·nt or librnry matl!I iuls un I L! l '11 ·ion r d liti n 

)[' ·o il ·l'li rn .· . 
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2. It mu t be comf' rlubl 'or I 1.h 1vi r:1ll . n~.1l l fr th' tw •li ·nt: und ' taff. 

' h · ·Ii ·nt s should cl is l \ 1. r th1.· Ill r.1r. , \\ ·l • min.! ml ·tu ff having 

' nou 1h and in itin 1 s1 1 ns ' ll, f b ing on igned to 

und •rgn und sp l · s n l r ~ rd :\ ns s 

3. Th lib rary ughl t lik w1 b pp aling t th client a far a the 

ta t thr ugh artwork decoration and other improving 

highlight . library hou d in a tru ture that is terrible and ill-kept kept 

ay mething f the administration and staff, for example, di order and 

poor m ral . 

Differing pace arrang ment , for xample, fl or I ading necess iti es, b ok sta k , pn in 1 , 

furnitur and quipmcnt 'egment, and additi nally power and energy prer •qui sil 'S nr' I 1k ·n 

into the account in the allocati n f tucly and r earch areas in sch larl y lihrnri 'S (I · ' I' lin 1.:I 

al. 20 11). Thi i to bligc the u efulne , styli sh and bchavi ral standurds r th libnr I 

building. Pre ervati n and u age of pace in th in idc f the lib rury ar' 'S • ·nti ll. 11 is th' 

librarian ' bligati n t arrang tack in uitabl r w ' that •nc urag simpl 

mat rial n th ·helv . A ~ w i uc that articulat d the ·c uni alatabl ' 

t mp ratur cxtr me · and waler ·pillage. 1 he · mi ght b the manufr1 tur r' · fault, ming 

full cir le in ab cnce f ·unici nt ntilutic n and in • me a c la king p \ er ·uppl ' ( •r lin 

tal. 201 l). 

I hun - 00 ) p rlrn ' I th · cl ·si 1 11i11g uml I lrnrning or pen librar tru tur . h1.: w 

... 006) d ·vol ·cl a wh I · 11 l len 

I Ii iii •r I· lu ·at ion . 11 'I' Ii • ·u1'.· u ·0 11 sicl ·rnbl · le I of the subj ·cts 

1gn m 

't 

t pi · 1l; It r i11 .• t 111 · ·• lh ll •··~d i lo d ·.• i •11 for physi<.:ttl spucc i1 · n uncl nhbl digit I 
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environment (Walt n, 2006). ik ·v is ', in thi ~ pt hl 'tn l I 'tt · mi \\ '1v ·r (2006) 

examined the effect or t' hnolo , -ri h k 1rnin ' SJ n' '::; . ln thi~" 1~. 

made this a strid<; f'urth 'rand in 's ti lnt I the ' nn " ti n l t\\ n libnri' , t hn logy, and 

instructional method. at r s ur ·h n n \\ ·m 1 r ' m ' 'Unl 1 aming paces, for 

example, libraries, ha 

towards the arrang m nt 

nearby enhanc d Ii nt er i 

I a m v m nt in ntr t , far from print coll ctions and 

iabl , ad ptabl and rganized learning environment , 

lli on ' Elli on, 2016). Oblinger and Lippincott (2006) 

featured the requirement for teaching method to lead design by considering what is required 

for the learning exerci that will bring about the required learning results recomm nding 

that if tudent ar furni h d with the fundamental paces and instrument , th y can d 

their own compreh n ion. Kehrwald et al. (2013) addit i nally, contended that fi r SJ n • 

c ntribut t learning they required an unmistakably expressed instructiv r 'Uson. 'I husl ', 

ervice and facilitie could cooperate toward the methods f' insight suppc rting th s1 1 , 

in t ad of imply po e ing the pac . hi 

which ha a t ndency to incorporate variou 

specially applicable in a 11 mm rns 11 lr 1 

ntending rvi e . 

xpanding n ( blinger & Lippinc tt 2 0 ) ndcav r t di tingui ·h tandard ' tc 

learning pa . Radcliff! (200 ) pr p scd a 11 pcdagogy pa '-T · ·lrn I g si 111 

and valuati n Fram •w rk 11
• Radcliff! (20 9) perceived that if in the fi rn1, ti n n w 

learning spa c the di , ' imilar int ·r ts f the tak h Ider (e.g. m nag m nt a, d mi , 

tud •nt and arch it' ·ts ·ould b ·unit ·d, ut thut p int thi · , uld profit th d ' ·ign t pas' II 

a ' th in· itnbl · 01 ·rnti in und ass ·ssm ·nt ol'spuc ·s. 'I he structur · c mpri ·c ' f n n- ·p ifi 

tllqUll'I 'S 'l\l f' I' ltVlllg • hod u11 ·qui ol ·11( voic · in the d ·~i ,n pr cdur . · an I 

·h lit ·nf"l I .. 0 I I 1111 1s • propns ·d u structure for impr 111 

' rksp 1 • •s in 11r111, •1n ·11t \ ith I 111 lli11 g r ·suit. u11d 1 ·quired p1 ucticl!~. In pr 
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have demonstrated vari us comparnti nr ·hill.: ·t11 r:1\ .\1\ \ I 'st 'n hi •hli •ht ' f n ' and 

patched up hi 1hcr ·du ·u tion librnr sp ltl :-1, J..n) n n:-> 11 th I h." ' ', 20 14). Th e 

inc rporate an ·x pnnsiv' lobb ; ' s 01 (' nliti HS\ 'ntf r 'r'1tingforb thgr up and 

individual study, and in a ldit ion nn lS • rim nt )f 1' rnin~ t ~ hniqu ; additional pace for 

s cial communicati n; minimal ar a f r ph i al taff; gr at Wi-fi network 

and P acces ibility· the an-. ng ment f ll abor ti\ t ol (fi r xample, huge PC screen 

and whiteboard ) and th p r a i a~· Bailin 201 \·Montgomery, 2014). 

Cunningham and Tabur (2012) hared a ch me that can be utilized by architect and 

librarian while deeming client requirement in library space design. In thi plan the low r 

level of the pyramid i .. acce s and linkages (including 1 cati n, zone , II ti n, 

informati n and netw rk) and cli nt and exerci ·e · compns1ng r ·ading, ritin 1 • 

collaborating fumitur tools equipment, and flexibility) demonstrate the most t'uncl 1111·nt11 

n ed of library client. The higher level fthc pyramid i. '.comfort und imng 

ambian e and en e of ch lar hip) and ociability (containing ommunal, s ·i I, iui ·t 

noi y, ind pendent and group) how the large tam unt trait of' com I' rt nn 1 !' •I I' r 1 p ·rC• I 

learning pace. Narum (20 I ) ugge ted the ace mpanyin g four inquiri ·s b I tk n int 

con id rati n fi r futurity learning pa cl· ign. In th' first pin· · ' hat d ' · n '' I t ur 

tudent to b com · ·cc nd , what en unt r influ n c that g tting t be t h pp n· third 

what pac mp w r th e en untcr • and linally how w uld w kn ' '. rum _ 1 

r c mm nded that b • n · 'lllraling on "g ·tting I) be", ii mi ght bc I, · d manding t per 'i' 

h ' int r ·sts in ph si ·td s1 u · ·s hud un ind or ·ff· ·tin h w student · c ·p rien cd learning. 

Th ·s ' i11quiri ·s mu not h · pt11 Ii ·ulur lo librnri ·s but rnth ·r · , ·cdingl pertin nt as a I mi 

libn1ri ·s' · ·ntnll 1ot tl is r • 111lurl id ·11ti Ii ·I with h w th ·y c uld support I a ming, t hing, 

nml r '!-I ·111· ·h. Fi 1111· ·. •. •; plni11 ,• th· p1 i11 ·ipl '. ' old ·s i •ning li bru1 ics l me ·t th 1r bj cti\ c . 

_o 
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Figure 2-3: Principles for designing libr rios 

2.5 Librarie ' space framework 

h y and G h (2016) tatcd that tudent have vari u requircm nts m 'r iin r Ihm th ir 

ubject of b crvc, the year they arc in, learning nduct, in , pi ration, indi idual in ·li111ti ms 

and forth. hcref re, an individual ·tudcnt additionally ha , di crsc r 'quir 'm nt. un I r 

variou circum lance . hc 'c ne cs itic. ar' mmuni ·at 'd in c r ·is 'S that stud 'nts Ink' 

part in. Ace rdingly, no one type f pa will acldrcs and tak int 

ace unt the a rtmcnt f c crci c ( hoy oh, 2 16). ' ruitful librar pa ' · must b 

hi fled. A ordin, to ho and oh ( .. 016), th · stud 'nt I ·arning n ti iti ': \ ithin th , librnr 

an b' s ' r d b l')llr diff·r ·nt I I ·s I' spnc 'S, whi ·h arc ·oil b rati n, n tuar 

int ·rn ·tio11 t111 I ·ommu11it . 
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Collaborati ve pace alludes lo dym11n i ra n i 'S ' h 'r ' st l i 'nts " 1 "ith 1 ·h oth r in 

di fcrcnl group setups to nu 1 111 ·nt th ' ir n • 1r0P 1t 1n 1lit .. l h nthus1 ism f r 'r ' llting group-

focused c ll aborati v · spu · ' is dri ·n l .' th . 1 .m iin' 1p r pri 1ti n f llaborativ 

learning, c ll ab rativ' learning an I 

gu ideline ( h y & oh 20 16). Th r 

m 'thod logie in undergrad 

olid nfinn ti n in th wri ting on the advantages 

of group I arning in ch larl y rk. For in t n , a m ta- amination of research on little 

group learning in math ngm nng and technology (SMET) college cla e 

reasoned that "student who lea rn in li ttl groups by and large exhibit more prominent 

schola ti c accompli hment, ex pre more good states of mind towards learning, and con ti nu 

through SMET cour c r pr j ct to a more prominent degree than their all th m r ' 

cu tomarily howed partner " ( pring r et al. 1999). 

Jn arranging collaborative space, the main evident advance i lo di stinguish th · n 'Cssities 

of gr up working in pace ' out idc r their r rm al classroom hoy oh, _01 ) . 1 h 

m nti ncd that there ar many sorts of gr up w rk that students may tak' port in . m r 

th e are conceptualizing; v ntur work· intr ducti n w rk n· w )rking ut r p rts rnd 

paper ; taking care f i sue · peer 1 'arning· and ca ·uul ci·1l op 1-. ti n. 

auth r aid that many group a ignm nt · today r qui r 

technology. M t gr up pac mu, t be m 'Chani all y em p 

util init i( n ( r 

crv the cs ntial n 

of tudent wh n w rkin l in gr ups. c that as it may 111 on ying tc hn I g fi r gr )Up 

utilize it i · ital t ·ur ' th · ' ·nu in · us · \ students. c ·pit , the fa 't t11t t stud ·nts might 

b ' inno ati p ·· tut ion to absort in fo rmat ion in utiliLing th tc hn )I )g 1 • 

not ·v 0 1tl1 , th · v ill 'ust not b · utili z · I ( 'hoy & 1oh, 20 1(:). ·1 h nmbinn a pla 

th ·hn ru ·t ·r an I slut · o l' mi11d it puss.,. ori l< indi viduals ·ncountering the h 

I )h, _()Ii . F · ·lin 1 11'1'· ·t. · th · 1 plln I ·d uti lizu tion of the libiary b stud ·nt. . In tud f 
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182 Canadian and American lib rari 'S b , hill :1n I I\ nn r . 

change in the general f~1 ·ilit y nmhinn ·'or lihrnril':-. nt 'r r m \ 'l \\ rk. i: 1 fl ·t r in adding 

to expanded fa cility us ·. rook rn I lit ·h 11 (- 0 I_ .1\l '1 it " ' inl nmbian " wh r 

"students m d t pi I up th m ti ltil n r '1ns h ti n fr mjust b ing among other they 

knew wcr in a har d pr di am nt". 

Sanctuary spac , a pp d t th gr up and oop rati pace where an abnormal state of 

noise is unavoidable and ad quate, th u tomary quiet pace which was common and to be 

sure ynonymous with libraries before has been pushed to the foundation . As Lankes (2012) 

wryly watched, "The pr ent extraordinary libraries are changing from quiet tructure with 

a boisterous room to noi y structur with a quiet room". Regardless of the pr min n ' f 

c llab rative and n i y pace in librari today the intcrc t fi r silent spaces by stud ·nts is 

high. Beneficial ch larly w rk i genera ll y pr ficicnt by individual · who hav' 1ui ·t minut 'S 

and the time and pace l think and focu s ( hoy & ch, 2016). In Ii\ ·t, th ' v r · 

demon trati n f peru ing require hu h a arr (20 I I) br ught up, "in th qui ·t spn 's 

pen d up by the delayed, undi tract d p ru ing r a b k, indi i lual · mud ' th ' ir t wn 

affi liat ion , dr w their wn particular deduction and anal gics, en urng I th ir ' n 

particular th ught ' . tanding ct al. (1990) r'fi 'rr•d t) past studi s th ·1t d m nstrnt the 

abat ment in l 'arning e e ulion f intro 'rt (when contra t 'd with ial buttcrOi ' ithin 

the ight flow-le I n i 'e. In add ition, a · p ·r ain (201-) in tr ' rt d r pr b bl g mg 

to ha 'an in ·lination for isolation, r ·11 '·tion, · aminution,' >rking auton , \\ riting 

o •r the dis u:s io11 , und so < 11 . Th ·s' Hr· · ·r ·ise · best d n 1n a qui t domain. h' 

·on ·ntional quint '. ' S ·ntial . ii •nt spu' · in the librury i · the indi idual arr I whcr 

'I\ ruti rns f' stud ·11t. · ll out toward .· on ·· th ·y r ·quir · a car ·ful int ·Ile tu I c er i 

ind ·1 •nd ·nt fron1 1111 on· •l:-1 ·11h 11 ' with th ·ir books unc.l notes 'hoy . 1 t i 
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cross between the separated r 0111 and t Ii lrn 1 ' t 1 n \\ 11-. .H \l 'l 11'' · t a t mp rate 

arrangement Crom the librury's p ·rsp · ·ti v '. 1 t' thnt .ts 11m.1~.1h r rtment 

of sil ent spaces to addr 'SS di v · rs~ iss 11 ·s ((.)r 111 nit ·rn 11 tn · ·. t th profound 

end f silent space· arc spots of iso hti n wi th n li\ rsi n fr m n and imp danc . A run 

of the mill x cuti n i th ingl tud r m. niv r it 1 f H ng Kong Libraries has a 

gadget i r tricted. Thi i d ign d 11 b au f Ii nt 11 r quests for such a space (Sidorko 

& Fox, 2013). 

Interaction space allude to composed space where a library client associates with a t , 

service , custodian and other personnel. ln spite of the fact that librari today gi a 

ignificant number f their ervice on the web there arc as yet criti cal explanations t ·hin i 

client, e pecially tudent to make cu tomary utings t the phys ical library fH· Iii!' r·nt 

rt of c mmunicati n. pace , where these as ·ociations happen, ought to b ' 1111 tr 1un I 

arranged and de ign d to b o t pen door fi r pr ductive and charming c p ri n ·cs rnrnn 1 st 

cli nt and th library ( h y & h, 2016). ibrarians c< ll aboratc with Ii nts in up ·1 'c 

and p r nal m de generally thr ugh instructional cl as. •s, r ·f r n ' w rk r , s 

admini trati n and indi idual c unset and admonit ry w rk. ·or librari'1ns it is u vi tnl 

hann I of building up a cozy a , ciati n ith th ·ir ·Jicnts' hi! nta t 

upgrade th ir I arning ba kgr und . or instanc' 111 a ·tudy n ingular r ar h int n 1 ·w 

among t Ii •111 • and librari ·ms ut 111 •rsity )f ·rmonl , Magi and Mar I U. l _ L fi und 

that s 'J)Bnlt •d from rullillm 'J11 witlt 8 •ttlitl 1 data looking fi rk is UC ' II rri ti v ad\antag 

or rn ' ·-to-fo. \ '( rr \· pond 'tl .. ar. 'SS ·ntiul lo th ·s . . ·tudcnt ' . I· uri and 

n ti·· I thul "nrn ·rspuc ·s i11 lihrm i -.· nr · 'O tnmill ·d I in vcnti th ught impr m nt nd 

'•11Tiii<11, I It •Ip for indi idu ds t 1 •t to 111ut Tiul not m lin rily occc · ibl ·in their h m . 
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and to chances t g al ng with oth rs in mnl in 1 nn I ' t ':\tin' thin ~ : th i 'f r , ad iitionally 

t the arrangement ol' so ·inl Sptl • s It)!' dm n t) ':1t th .m \ inn 

(2013) portray 'd the part or lh lv cnt . - first - ntnr. lil r.1ry t giv m dia r ation pace 

that mov pa t data educ ti n t m Ii 1 r mili rit r h ' r ' und' mparati e x rcises saw 

in makcrspacc . Tabl 2-1 in ummn1 th m nin0 and ome benefits of spaces 

discussed in the pr viou p ragr ph , whi h ar a llaborati space, sanctuary space, and 

interaction space. 

Table 2-1 : Different spaces within libraries and their benefits 

Different space 

ollaborative pace 

anctuary pace 

[nteraction pace 

Definition 

ynamic range where 
tudent work with each 
ther in different gr up 

space all w 
study individually 

Benefit 

1. exhibit more prominent ch lnsti 
accomp li shment. 
2. express m re r d stat 'S < [ min I 
t wards lea rning. 
3. to di stinguish the nee ·ss ili ·s of 1r nq s 
work ing in spaces outsicl • ir th ·ir !( rn111 
classr om. 
I . cncournge stucknts' I\ n p 1rti 11111· 

thought . 
2. student rcquirc a ·ar ' l'11l intell • tu 11 
exerc ise independent fr m an n ' lsc 
alone with their b oks an I not 'S. ----J 

I . effective ad anta ' '. ( r Ca 
c rr ·p ndence nr' cs. 

2.6 The impact of modern library de ign on u er ' ati faction 

P ·ar e and R bin ·on ( ... 007 ·c nt ·11CI thut th 'r ' is a r ·quir ·mcnt f r administrnt r and p Ii , / 

r ·a tors in usso ·in t ion.· le s · · llm to r ·spond l) change, in th acad mi m ir nm nt. 

Librnri · ' ar • u ·s ) ·inlio11 · ' itlH ut u11 on· ·Is ·'s inpllt , and they t 'houlcl r SJ nd t hang , 

in th ' '11 iro1u11 ·11t lo .· 111 11ppli ·11b l '. All uround, uni v ·rsitics' libr rie · ha b n I king t 
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guarantee competitive kill ' in the ' ol in 1 ' )1\ liti )tl , .m I th1 ' h.l: ~ n mun 'r u ' libr ri 

erect ultramodern d ·signs for lh ·ir stru ·tt1r s I\\ nn n t .11.. . 1.., . 

2.6.1 Impact of artistic m d rn librar. 1 ct Jgn, 

As per ~ igenbr dt (20 ) th libr r might b th m m nd nly phy ical pace for 

learning and haring information in a no in tituti nal tting in a few nations. He include 

that today it nds up noti ably ital fl r librari to manage diver e accomplices in long­

lasting learning, research, and arrangement of information. Cutting edge learning focuse 

can possibly wind up plainly alluring workplaces by the prudence of coordinating 

technology in an engaging general picture with shared and social space (Mwanzu t al., 

2017). Thi ugg ts that open learning space can serve the variati n infi rmation so ial 

rder by ffl ring 1 w- calat d and collaborative meeting places r r th ·ir •r mt s. 

Eigenbr dt (2009) contended that when a library is worked with li1r-r n ·ltin 

multifunctional pace , it could ba ica ll y turn into an appea ling sp )t for a lool· int' int ·r ·st 

and I ng-la ting clf-guid d learning. 

Sufar et al. (2012) watched that th 1mpr vem ·nt of library building ic.1 •as ught t b 

dev lopmental with new in piring d ign and hi ghlight ·h wing up as th hanging n 

f the general populati n. They on tend that library de ·ign is not ju t ab ut th ' xt ·ri r 

nv 1 pe but n th thcr hand i · ab ut practi al nd ncrgizing ph i al int 1i r pn 

and nvir nm nt . It i · very riti ·al tc c n ·idcr th phy i al in id· ntaining 

in ·id' ·1mce planning and in ·id, ambiance, r r c mpl d t m1in ti n f light in l, 

furnitur , mot •riuls, uml · mpl ·lions wh ·n dcsigning a library in th utting- dg ug' 

( u!Ur ·t nl., .. 0 I_ . ~I hi ' hus s1 · ·i !i(;ully a!'fc(;tcd cli ent suti ·f'ac ti n in the I \ um:nt 

lihrnri •s < 11thl·1 Ion ·L 
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As indicated by Juhi;ievica and Odr ( 0 I 0), th' Iii r.1r n 'b t l · m' "· ol" and 

agreeabl e with the 1oal thut oun' p ·rsons ·nil I ' n~i l 'r it ,1s 1 i' · 'nt pl 1 'f rm ting 

and han rout to >cth ·r. ' h ' Ink ' tH I ~ of' th 11 . mn '.'t rs l mt w 1r i mf rtable working 

envir nm nts and m r fle ibilit r un l mi inv ' tignt th pace· th y r quire 

a place t utili ze th ir p rt, bl P " rk. um rou youngsters lik 

to work in open pa 

work in quiet tudy area (Jubr;ie i a 

t at th am time, some of them need to 

dre 20 I 0). As per Bell (2008), the present library 

energizes more ocial a ociation in id the library. These adjustments in library utiliz 

have constrained administrators to reconsider their way to deal with the de igning and 

planning of the library building. umerous essayi ts underscore thee ential part that th 

library plays a a social pace, and how space arranging mu t mirr r thi 1 (Mwanzu ' I •\I. , 

2017). 

2.6.2 Impact of interior de ign and decor in libraries 

A p r Mc abe and Kennedy (2003), library de ign should contcmplat ' and ·onsi I 'r th~ 

mental impact f col r in regard t adv rti ing th ' library t altrn t and hol I Ii nt s. 11 ' 

c nt nd that dark c I r may ·ti Oe ·en ' iti vc c nduct, whil 

conduct. A indi at d by Id a ·t ity ran h Libr ries ( 111 

Au tralia , a contemp rary way t deal with lor and i ' ught t b 

mbrac cl and bring ut an intriguing cl pi tur ' ith a 1.: ling f 

cffcctivcne ·s, c mbin ·d ' ith u stimulating riti cal building kn 

n ·am ·s '. Th' f'abri cl ·t Tminnticrn for l'urnitur ·and th ' utili zat i n 

muni ipal 

an I ob iousl ·hurn ·t ·ri z ·d pnrti ·ular Hr ·us )r th · librnry are nd liti rn ·11l b ~i · ( h\ ·m1..u 

'l ·11. , .. 01 7 . s 1 ·r th· Librnr r ·port, c !or: and fini 'he ught t fi rtify th int r t 
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the space t the a, 'ignecl cli ' 11t n 1 'l'lHll , ' hit tl.\\ l •s ' \ . tnt rl kin' with the 

aggregate idea< f th · spn 'as nn 'nt i •in , in ·i1111-.1tin' st t t ' isit . 

Researchers in th ' zone or libn r l 'S i rn h \\ 'inti" l th \t th r' r a fi w wpoint that 

influence fc lings, tat f mind nn J Ii nt' 1i "n in librari (Mwanzu et al., 2017). 

urrent library tru tur 

great li ghting impact human pra ti 

nt mplation colorful interior design and 

and di mm nt through parts of the surrounding, 

aesthetics and ergonomic variabl es. Tho e angles impact clients to return to the library, to 

remain longer and hold onto the lib rary a a fun and energizing spot to investigate and vi it 

(Mwanzu et al. , 20 17) . 

2.6.3 Impact of lighting 

Lighting can c nt ro l how the lib rary I ok and feels (Mwanzu ct al. , 201 7). r ·o t Ii 1 htin 1 

i important fo r tudy, and repr s ed lighting mi ght be utili zed as a pnrt o! t rritori ·s r r 

refl ction. A p r hill and Tonner (2004), the Lanchcstcr Lib ra ry utili z 's Ii 1ht \J ·ll s 111 I 

natural v ntilation t le n the requirement fo r art ifi cial li ght and air ond itionin 1 rn I h 1s 

wind w deliberately adju ted to limit ·un ri ·nt ·d pick up unc.I glan!. s in Ii ·n t ' I t · 

old a t ity uncil Branch ib ra rie · ( ) (20 7) li ghting ught t b ' ith ut 

glar with a ba le I [ 0 lux at gr und I vcl; liminat • glar ', ·nlight ning signng • and 

fea ture lev I hangcs· •uppl ying unif rm luminanc 

pr r qui it fi r ur p rt bright ·ning in all di · cmin ti 

in id and on 'nl 

111 lud ing fr I a 

the 

ar ·a ; ·uppl ing a bu · · illumination < r 40 lu , '{ nsi ·ten y f 0. und 11 rmal k J t up 

' ·ti mat ion r 120 lu ; SUI pl ing ll graduut ·d I . ·I or ill um inati n at building p ·s g' nu 

wn s mt lo h ·11 imli iduuls ith vision di subil ity; suppl 111 g at lea ·t 

s~ ' Ii ( n or · it ; las tl sup1 I in• su!'!i ·i ·nt cnt ·r ·cl lighting 

lu, ut ide the 

g' tur -b d 
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meeting rooms and uuditoriwrn;, 

2.6.4 lmpnct of vcntihllion and t mp ratnr 

Fanger ( 1984) chara l riz d " h m1 1 mf r1 is th f mind v hi h communicate 

fulfillment and agr cable w rid id hum n b d "ith mpl thermal factor . Thennal 

comfort i an adju tm nt f th hum n b d and it ha a tendency to acknowledg 

ecological condition ( adiah Zafirah 2015). Hu sain and Oo thuizen (2013) contemplate 

featured that ther ar four e ential factor that can influence human comfort, which ought 

to be considered by the HY A design engineers before designing ventilating framework 

are viable air temp rature, r lative humidity air vel city and mean brilliant temp rutur ' . 

Ko onen and Tan (2004) a ert d that high effective ventilated office stru tur 'S i · n 

th rmally w rthy onditi n to human c mfi rt and work that w uld k ' ·p in mind th n I 

goal to empow r better work pr fitability and less thermal Ii ·uppointm nt. 111nim 

Mohamad Zailani t al. (2012) kept aying that users co sideration , f) ·us, I · 1rnin v, 

hearing, and exhibition will be nhanced by high ecologi al qualit . 

2. 7 Green library building 

A per Hauke t al. (201 ) g ing green in library ·tructure 111 the maint·1inabl 1 art 

fth tru turc of the building, i. '. th f'ac,:ad s, the building tm ph re, 1.:ntil ti n, h1.:nting 

and c oling th lighting th' int 'ri r fitting , gre n infi rmati n and 

t hn logy, th 'S' ultog th ·r includ ·that ·an be I inp inted fi r green sh 

of op ·ning and rmm \ hi ·h librnri '. ' ·un prolil by. 

mmu111 ati n 

·ing in th ' uk ' 

Junk(\ Hkn urnl M111"'u111(20I0 111 ·11tio11 ·d that authors tending t th gr n libr, r uilding 

suhj ·t t ilk ti out 111· ·Iii!· ·iurnl d -. ·i 111. · tlrnt · ·p in n incl sustmn bl · , rrangem nts 111 
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remodeling r constructing librari ·s. Librnr stl'll ' tlll s uttli hu' \Ill unt · f n rgy 

electricity, and wat r, and in nddition v l n Is t( r th ' I ·'I 'I'. \'h ) 11 l liti n lily cl Ii r huge 

measures f solid wast ' Jnnknwsku 11 rl\r nm, )10 . 'h'r' uir•m nt or making green 

and sustainabl library structur' ' ns 11 n ' t: i fr m th 1 t-g; b ' ( . Brov..in, 2003; Weiner 

& Boyden, 2002). 

Green buildings ar n rgy ffi i nt; utiliz nonto ' i r u ed content materials and furniture 

common sunlight, and low-flow toil t · and d crea e the costs of maintenance (Jankow ka 

& Marcum, 2010). Th refore they mentioned that the Libraries Design Project upplie 

specific design planning and documentation beginning from acoustics for librarie thr ugh 

interior fini h mat rial for library innovation foundation plan. Addi ti nally, unmi takabl i 

the writing n d igning library pace to enc urage the library's new part as a r s ·ur ·h nn l 

learning center in tcad fa cu tomary safe focu . This writing presents cconomi ·11 1 plnns r r 

library building in id and utsides and advances mindful utili za tion or r n '\: ·1bl' m I 

n nr newable a t to accomplish healthy and l v ly c nditi n for the librnr ·Ii •nt s ' hik 

providing great conditi n to the accumulation and nnett 200 . 

Malay ian tandard pr m t the de ign, p rati n maint •nan f nc buil lin 

in the way ofreducing th n umption with ut affi ting mf rtabl nd ati fo ti n 

level of u er (M 1525 20 14). Jn the term r pac and ar hit ctural de ign M I~ _5 _o 14 

guid t des ign an ·n ·rgy ffi ·i ·nt building t optimize th cncrg ffi , and v n it 

m ' Ca t rs uff ··ting s1u ··munu 1 ·m ·nt and design t en ur ·11 rg ffi ·i '11 

t ·rm, ri)r insll\11 't:, du li ghting. ll1c,:ud1.: d ·sign. und ensuring neutral 

l'undum ·ntul iui I ·li11 ·or 1ood introdu ·tion in ·t.:ntral locale is to maintain 

lh)ll1 pt \ 1 11t11tio11 ol'op1.:11i11 '·' lo th • · · ·ptionul sun 01i ·ntecl radiation r m at an I \V t. 
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2.8 Energy efficiency within libnu-. bnildin~s 

The energy erricicncy in build in •s, npp ir 1tu: s, trnns1 n. mt tn h1 tr. 1 L' n' f th wid 

territ ries that the Int ernational 1n 'St lppr ·1 h guidan through 

the 8 I neagle. Plan f A ti t , I. _ I: . In th ir work J lland et al. (20 l 0) 

clarified how thi arnng m nt an b xt fficiency ex rci e u ing 

globa l level prop al . Th auth r lik all d att ntion to that tending to the numerou 

obstruction to energy effi iency can mak th fundamental conditions for enhancing energy 

efficiency itself. A indicated by th author the energy efficiency hindrances portrayed b 

the International n rgy Agency (2003b) can be gathered into three fundamental cla e : th 

information and behavioral boundaries; the market associati n obstruction ; and th 

technological boundarie . Diffi rent tudi s have brought up the 'ignificance of ml!. 

en rgy utilize practic , orcing new approach measures and supplyin) t ·hm le >i ·n\ 

( ansino et al. 20 11 ; gging, 2013; nzalez et al. , 20 12). T be sur , th ' huro1 m 

Commission expre ed that energy efficiency i n ider d a ' a standout amongst th m st 

financially vvy route fi r · iety to impr vc the 'Ccurity r en rgy uppl nnd dimini h 

manations of gr nh u e ga e and di ffi rent contaminati n · (Plan _QI I ). 

one ming building part the · n ·rgy Efli icncy Plan r the ~ ur pcan mm1 ion _Q\ I 

P rceived that the be ·t 'ncr ry sa ing potential li es in ·tru tur . In thi . mann 'r, th ur pcan 

111 n ( · ) strnt ·g hns distinguish d the advanc ·mentor ncrg effi ' i in ·tru · tur ·~ a 

, 2006; Ra. Ian _QI_). h 

• 00. ) 011d ii. ' (RI '11. 'I, _()I 0) . 'I lie l ~ l'I I has turn<.: I into the ·i rnifi nt h nn I 

l')r the n tc' urtl ·111hrnci11, · · ·u tio11 bus ·d ·n ·rgy principles or building b 11th, p rt 
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states. As ex pres ed by "" gging (20 I ), t hi.! i: PI I t rn ' 'S m \\S\ll '-' th.11 r ' luir' i ·111 P'lrt tate 

to set least prerequisites und r HI· t ''hniqu s for 1 'd lin' th n ·r 'Y ' · 'ttti n tru tur . 

esirc levels Ouctuut , by building sort 111I ki n 1 Cnn l rt.1\...in '·Th u · fth EU En rgy 

Efficiency Plan in the building pnrt in nri us p rt st. t ~ 1 ' unt d fi r in a fl w paper 

(Ra Ian & Davies, 201 2· Tra z n t al. _ I 

The lessening f the en rgy con umpti n in bui lding r Ii s upon clients' awarene s with 

their energy con umption (Soar t al. 20 15). A few tudies have been investigating how 

inhabitant ' practice may impact the energy con umption in structures, for instance Fabi t 

al. (201 3) a se ed how unique conduct de ign impact indoor climate quality and n rg 

consumption. In the main examination inhabi tant practices (in particul ar t nant ' wind w 

pening and hutting practice ) ar id ntifi cd with the building control fram works; in th 

second inve tigation, a pr babili ti c approach is proposed and connected to r ' 'r 'H I I n mt 

practice en ibly. A ex pre d by ahl c and cumaycr (200 I) a stundout um mgst th ' 

mo t critical m a ures that hould be embraced to d fea t b undari • to "gr ' nin 111 is t 

elevat th environmental attention within campu · nt 's 

conduct wind up plainl y definiti ve in the ad anc m nt r a managcabl 

recommended by arata ct al. (2011 ), uni vcr ·ity ampu · may ·onstitut ' ·rn im1 r. tiv · 

re earch cent r t t ·t and actuali z new pr cdurc · pr mpting d r a c in infra tru tur 3 

effe t n the n mpa ing z ne . he auth r 

att ' ntion IO that 11 ' i ' p int as It ' 11 HS po ·sibl •sli ghted is the capab iJit larl · 

world to im1 u ·t th ' :-1 tud ·11l 's rw1 ·ti ·'.' as well a: th n 1r nm •nt I 

pr p ·nsiti ._. tll ul th · •t111 'r ·u t ·in Ill · lt ng ll uul , i. " tll ·y cun tu rn ut t b 'f ~ tiv p w r · 

to r ·s lw1 th . rutlll' . HO ·i ·t 's mod ·I.· (8 urnt o ·t al., 20 11 ). 
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Linden et al.(201 2) statedintheir stud on ' ll 'r 1 si im 11 tmniti sinuni\ r ·it librari 

that the des ign or lib ra ry st ) 'k pilin ', th lll'l') nr st )t'l) '' insi l ) l uil tin" ·m \th r l pac 

use, all affect ·d th ' er ·a t ion nnd su11 )rt l r th s1 ' iii n Hun\ n iiti n - and thu ly on 

the re pon c to a hutdown tr . ~ ·t nsi , ·ust mi 1ry st k stru ·tur , fl r xample, those at 

Yale and Birmingham Publi Librar fr qu ntl h ' a ignificantly littler volume of 

accumul ati n c ntra t d with air lum m th pa than do reason fabricated high-

thickness tockpiling r gion ~ r amp! at m 11 and UCLA. In high-density torage 

spaces, there i a more prominent pl au ib ility that the accumul ation, once at balance, could 

apply some impact by filling in a a warmth ink and moisture cushion amid mechani al 

sy tem shutdown (Linden et al. 20 12). What i more, they menti ned that th m a ·ur f 

xterior wall introduction space ha an impact the pr babili ty that open-air atm SJ h ·r ' 

conditions will affect the ind or atm sphere amid a shu tdown pcri d. Spac<.:s with ulm )St m 

ext rior wall expo ure, or areas encompa sed by ther adapt d areas, arc mor n ' rs ' t b 

impacted by outdoor condition (Linden et al., 201 2). 

2.9 Summary 

Librarie ar the core f the univer ity and till on ider d th main pl that stud ·nt · g 

through to tudy. [ti l ar that managing pa c in a m dcrn way that in rp 

mmon and technology nsurc · a high I vcl f ati facti n am ng th libr, r u r . 

M r ov r the lib ra ry building utilize a hu 'e am unt f 'n rgy ' I iall in th t 1111 fair 

c nditi ning st man I li ghting, ' th · de ign and managing of the int ri r ·pa I librari '· 

through mat ·ri ols us ·d i11 th int ·ri or d ·s ign nnd managing the a iliti \ ith in th' bui lding 

' ill I ·ad t a ·hi · · a l ·tt l.: r k v ·I or ·m:rgy uf'li ci ·ncy without affe ting user. ' · ti. fa ti n. 

·hupt ' I' . ill r) ' LI ,' ... )ll • ploini11 I th. 111 ·!hods us ·d in this res ·arch t 

dutn, und th justi Ii ·11 tio11 or us . th ·s. typ ·s ( r n ethods. 

lie t nd an 1 zc 
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CHAPTER3 RE 1AR 111'1 OLOGY 

3.1 Introduction 

This section talk about th methodology utiliz d a a part of fulfilling this research. The 

segment depicts the case ar a, th tudy plan data collection methods, and data analysi 

trategies utilized as a part of thi tudy. The talk reaches out to the criteria of respondent ' 

choice, identification of study populace and in addition data transfonnation strategie . 

The mixed method approach was implemented in thi s research, which was arn d out in 

three pha e . The fir t pha e wa the literature review which c vcrcd the signi Ii nn 

management in HE librari and it impact n u ers' atisfa ti n and n •rgy 'l'li ·i n '· In 

addition the principle f space management in univer itics' libraries 11'l ' nls b 'n 

discu sed. The identificati n of po ible deci i n-making mp nent s ' ns tmi I tut 

through broad literature, b th by I cal and international re · archer · in a or I n ith th 

exploration enter. Ba ic data and infi rmati n were ac umulated fr m di C rent di tribut I 

materials. 1 he di u i n n mix d m th d appr a h a a tratcgy fi r th r 

additionally been c mplctcd in the literatur review w rk ut. Univ
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operative temperature, relative humid it , :Hi I li11htin 1 \\ 1thrn th ~·I' ·t 'i '1: • 'tud . Thi 

would cmp WCI' quantituti \ dHlll ·o lk ' II.' I r)r l'nrth 'l .Hh\l) ~i~. 11\lil i l ' : mi- tru tur d 

interview for qualitativ ' part. tng . \ ns 1 li s ·11ssi n nth nmifi f th anal zed 

outcome. Stage 3 add iti nally d I ) j) I n !inish f th~ ~tu . y. 

3.2 Research design 

Gorard (2010) noti d that r ar h nfigurati n i a a to deal with sorting out a re earch 

work from starting to advance the likelihood of producing verification and proof that gives a 

legitimate re pone to the cxpl ration target of any study. Creswell (2013) kept up that th 

research design outline are trategies a d arrangements of research that breaking p int th 

choices from wide presumptions to definite analysis and data coll ecti n trat gy. nn i 

larg th r ar fi ur rt f ocial re earch plan , which inc rp rate dcseriptiv ', ' plnnnt r . 

exploratory and evaluation research ( chutt, 20 15). The utline of the dist in ·ti ' s rt s r 

ocial research v nture is as appeared in Tabl - 1. A · stated in the summur , it ·ould l 

concluded that thi re earch employed an explanatory research in natur ·du t it i l 'ntili s 

the key deci ion-making factor for th pace managem 'nt in I I lib rari s ·111d it s impn t n 

user ati faction and energy efficiency. 

For data c Ile ti n purp in thi xplanat ry r car h, a mi d m th d appr a h wa 

utilized. Mixed method · ombin b th quuntituti and qualitati c m th d. 

20 I ). In o i log , qualituti · r ·s ·ar ·h in ·lud •s •stimatic ns, numb r. fundamental\ _ in 

light fan ' aminin , I r) · ·dur ·on th ·grounds that, in num ·rous ci log 

it is di['fi ·ult to obs ·r · tit ' whol · th· pc pulul; ·s for rt:usc ns )f tim \ · 

·ss ·uti ill dini ·ult . u11litt1liv · r ·s ·ar ·h1 tht:n aga in , manag · di er nt f 

i111'mnotio11, l't r ·xt1111pl -, ·n11t •nl , pi ' IL1r ·s, ·111d so fo1th und is dt:scripli in n·ltur including 
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usually talk. Normal data c ll cction t " lrniqu s m )11 mt' mt 'r\I ' '' s ;111 I t ·rv·1ti n . ln 

uncommon conditions, sm ·II nnc l nnoth 'r tnMil I' 1: i \\ 'I •'-' tilizing 

distinctive l chn iqucs in th· 'nd n w t r h1 '1: nn i t 11... ut in 'lin ti n br ught forth the 

triangulation of infi rmati n ur 1sh p _ I - bt in d fr m on technique can 

prompt the improvcm nt f th oth r trat g 

Research type 

Descriptive 
Research 

Exploratory 
Research 

xplanatory 
Research 

valuation 
Re carch 

Table 3-1 : Research types 

Description 

Depicting and characterizing the interest of social phenomena. 

Trie t recognize what issues concern individual , what implicati n, 

they provide for their activities and how individuals get along in th' 
setting under question. For the mo t part, thi research s rt in Jud 'S 

qualitative trategy, as it requires taking a field f request townrd 
another path; or catching un tructurcd information. 

Trie t e timatc h w a socia l pllenom ·11 11 cl111 11 ·s nc •tmli11 it ' 

toward another phenomenon with an alternate variety. It aclditio1Y1ll 
inve tigates circumstance and end result. f the phen men n. 
Frequently, it inv Ive urvey and experiment , quantit ti 'm 'th Is 

mo t likely to be used fi r b th appr aches. 

Thi sort i li kcwi c considered as a logical research . 8 
it ju t I k t examin' the utc mes or arrang 'mcnt s 

chutt (2015) 

Gen rally th re ar fi ur f undamcntal mi cd method d tgn that h di 'r pl n, and 

mcthoclol g1 'S. Figure - I d 'monstru t ·s th· ' m ·um.:nt Mi cd M the I d ign th t 

·ml ·d I ·d and Triangulation l chniques. In the c 111 th 

and quulit lti · ports ·ou lcl b · I ·d si 1nultan ·ous ly. Then ugain Figur • -2 d m n trat , th 

' ·qu ·ntinl ti ' I M ·tlmd n1tli11 · that th· quuntitativc and qualit ti p rt uld b I d 
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consecutively ( rcswcll ct al. , 2008). 'I hr'' strnt '1k: un l 't this 1 'S -.1r ·h d sign ar kn wn 

as xplanatory, l~xp l oru t o ry und bmb 'dd d lHttlit1l'$. 

I. rem •ulat " n 

QUAN QUAL 

Data su 

ll. flCWTCnl Emb dd De ign 

lnterprcraoon 

Figure 3-1: Concurrent mixed method designs 

ource: reswcll et al. (2008) 

I. Explanat ry De ·ign 

- l 11h::1prctutiu 1-1 -j 

n. 

lmcr ·ntion 

Fl ur 3-2: S qu ntl I mixod method dosigns 

Sour ··: 'r ·sw ·II ·t al. (2008 
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Triangulation De ign in a so litary sta i' pr )pns 'S I lt!l ti )I\\ l\I 1lit iti' 111 i lunntitativ 

converged to build up u ·om pr 'h 'nsi( n tr think .11 )\ll \ l1 i us ut' m s. h data ar 

gather d and dissect ·cl parnll 'I s. a r 

where one c entia l te hniqu 

informational index. f n many 

the qualitative infonnati n angl 

up 1rnd I b 1 th 

n th t1i al tu i u thi 

of an optional 

ploration outline, in which 

implant dint' o route : right off the bat to advise the 

advancement of the treatm nt b for th int re 10n and also to clarify the treatment come 

about after them diation (Cresw 11 & lark, 2007). 

To accomplish the r earch aim and targets set, this research was directed in three primar 

stages. This incorporates the review of literature and advancement of conceptual relation hip 

(Pha e I), quantitativ data collection utilizing que ti nnairc survey and anal sis rnd 

empirical mea urem nt; qualitativ data gathering utilizing semi -structured int r i Phns 

2); and dialog and conclusion (Pha e 3). Figure 3-3 illustrate the res arch proc 'SS I 's i •n. 
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Back round 
studi ----

HE lib ru 'e 

~ mru!~en 
Literatur 

re ·1ew 

1 

Re ear h 
Methodology 

l 
Ju ti I a ti on 

Re earch 
de i .... n 

~ 

Re ear h 
Findin 

---~ 

4------------~ Ju tification 

l 

Data 
Coll tio 

i 
em1-

ru ur d 

Data 
A.nal i 

n lu i n 

t 

Hgur -3· R se rch proc s design 
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3.3 Data collection 

Generally, the qucsti nnaire sur , s mi-stru ' tur l int 'r i '\\, \11 i mpiri "l i m 'U ur m nt 

will be implemented for primnr Int 1 ' II ti rn I' r this stn i. ·. 

Before the survey qu ti nnatr will nd ut t th r nd nt a pilot of th questionnaire 

will be conducted on five p t ntial r p nd nt to a id an unclear or vague sentences and 

terminologie utiliz din th qu tionnair . om of the uggestions and comments received 

from the pilot survey exercise will be taken into account and used to improve the 

questionnaire are necessary before the actual dissemination of the questionnaire will b 

made. 

310 que ti nnaires have been di tributcd to the u er f the Main Library at th' uni ·r. it c I' 

Malaya. Randomi z d ection of re pendents wa done in such a way that th' qu 'slic nnair' 

wa distributed in all f1 or within the building and any us ·r wh 'th r h ts 111 

undergraduate tudent, p stgraduate, and other . Th qu tionnnires r fr m 

re pondent were 286 questionnaire with percentage 92.26% c r total qu sti nn tr . 

distributed. 

Que tionnaire form wa utilized to coll tall infi rmati n fr m r I n<lcnt . Prep rati n t 

questionnaire fi rm wa ba cd n the objccti f thi n. hi . quc tionn ir' 

c ver d the first and sc nd objccli ·s or thi , dissertation, wh r th bj ·tiv 

will ov 'r by th· s ·mi stru ·tur ·d int ·r i ·w with the f-'M team and d put hi f Ii rar . Th 

qu ·stionnuir ·in ·lud ·s fours· ·tions, whi ch arc a g ·n ·ral informati nab 

opinion on th· I ·urning spu · ·s within the Main ibrary; p re pti n 

lll ·1nwl 'l ll\ltHI or I ·urnin I . pu . ·s, and th. ain1ng ·m 'Ill or di ·rent iliti ' ithin th 

40 

Univ
ers

ity
 of

 M
ala

ya



Main Library; and the last ection wus th ' i1.:\ l)l1 h '' s1 .1 ' '~ 111 th I 1in l ibrar ·ould b 

improved. Th questi nnuir' hns b · ·n s ·t up rrnm 1111 r m1 r ·h ·n ·ibl , r •a' nab\ and 

systematic questi ns for respond nt s ns sin\ n in th n 1 ·n ii: pl' 1s r fi r t pp ndix A 

& B for mored tail s). 

Semi-structured int rview will be h Id ' ith fa iliti manager and deputy chief library 

followed the questionnair ur ey data coll tion. Thi will be to clarify and validate the 

implementation of space management in academic libraries and the barriers that faced the 

effective space management. Th avocation of utilizing semi-structured interview is to find 

clarifications for any unclear answer gotten amid the questionnaire survey e ion. Th 

interview likewise could clear up any conflicting reaction from the literature re icw and 

give a chanc to the re earcher to talk about any new components that w ·re not ask d 1mi \ 

the survey completed b fore. 

Semi tructured interview held with FM team and the library stuff to 1ppr th ' 

implementation of space management concerning users' comfort and ·ncrg 

que tion of interview have been de ·igned t achic thcr bjccti s, 

achieved by the que tionnair urv y, and to explain un I ·ar re ults fr m th qu ti nnair 

and literature revi w. Th r fi r , the qu ti n ha be n t up a ording t ult · me 

from the que ti nnair' and literatur review (pl a r B r t ppcndi 1 Dfrmn.: 

detail ). 

•mpiri ul m •asur ·111 ·nt \• us us ·d to 111 ·asLtr ·the current tcmpcratur r lative humidit , and 

In cl> th· I\\ ·u.· 11r ·m ·nt, whi ·h oi111s to ·ompur · the aetuul r ult ith plan d and 

r ·quir 'Ill ·nts )f th· stundurd impl ·m ·11tcd. Moreover, to compare th r ult ith the ' r II 
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PERPUST AKMN ALAM BINA 
UNIVERSITI MALAYA 

satisfaction level of user with diffcr 'nt spn , ·s wit hin th' t \in l il r It) th 1t ' m '~fr m the 

qucsti nnair survey corn pl 'I'd b 'r r ' st \rlin 1 th rn ·ns11t"m nt . pl'\'' r -f rt ppendix 

• for measurement's r 'S llll s . 

3.4 Data transformation and analy is 

As per Sckaran and Bougi (2013) data tran formation ould be characterized as a "variety 

of the data coding, procedure of hanging th first numerical portrayal of a quantitative 

incentive to another este m." Analy i was completed to produce a statistic profile of the data 

as embled. Distinct analysi utilizing recurrence, rate and focal inclinations were utiliz d to 

analyze data acquired from the urvey. 

The re ea rch will u c both de criptive and inferenti al ·tatistics techniques t analyze th' d lln 

from the tudy. The re pendent from the questionnaire survey will b' unulyzcd utili1.in i 

analysi package namely tatistical Packag fl r cial cicnccs (SP ) so n 1r · lo pr )\'i I · 

both inferential and de criptive tatistic outc m . c criptivc statisti s ' nlribut 

information concerning demographic fi 1111 of the variables. It pr id 'S m 'asur tr1 nt or 

median, mean, mode, tandarcl deviation, kewnc s max imum and minimum < r v·1 lu 's. 

Inferential tatistic u c high-le cl lati ti cal c ams I mcasur th va ri tic n bet ' n 1r ups 

uch a m a ur f c ntral t nd n y and orr lati n t 

be implemented. M analy i will b appli d t anal z th ut me. f th 

interview. 

3.5 ummary 

R gularl , 'hnpt ·r . lolk ·d uboul the ·hoi cc of research cl ign and m th r th 

r 'S ·ur ·h llwl i.· th· S ·qu nliu l Mi x ·d M ·thod design with xplnnat ry R tur . 
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The procedure of data gathering wns he 1u11 \ ith lit 'nttlll • t ' ' 1 '\\ mi impr v m 'nt of 

reas nablc relati nship graph, trnil ' cl b n qu '~ ti mn \ir' ~un ) : '1111 iri' ii m ur m nt; and 

emi-strueturcd interview. Th' qu' ' ticnn ir r \'i'\\ \\n,' l 1 in \L'W f th r a onable 

relation hip chart, whil th 

the survey overvi w come about nd mpi1i al m ur m nt u d to compare th current 

situation with the tandard and r ult from th qu tionnaire. Lastly, data transformation 

techniques were ta lked about toward the fini h of this area, which incorporates th 

inferential and descriptive method of data ana lysi s. In the next segment (Chapter 4), the ca e 

study of the research is exhibited. 
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CHAPTER 4 D 

4.1 Introduction 

A case tudy of univcr ity of Mala a Main Librar ' ' as conducted to investi gate users 

satisfaction through better pace manag ment in HE libraries. The scope of this case study 

includes a questionnaire survey on library's users, a erni-structured interview of the faci litie 

management team of uni ver ity of Malaya and the staff of the library, and finally an empiri al 

measurement within the Main Library building. The ju tification of u ing inglc cas tud 1 

is becau e a single ca e tudy i not as ex pen ive and time consuming as multi1 I' 'as' 

studies. Single case tudy i better fo r wri ter to create a hi gh-quality theory be ·nus' thi s t p ' 

produces extra and better theory. M rcovcr, single case stud y alsc makes th ' rit •r I hnv 

a deeper under tanding of the exploring ubj cct ( u ·tafs on, 20 17). 

4.2 Justification of case study 

The case study, which i the Main Library f the uni v r ity f Mala a ha b n 

because this univer ity i the oldc t and be t uni v r ity in Malay ia and nc th 

universitie in th world , the age f building, where th building built in I 9 I ·ati n f 

th building wh ' r thi , ·tu ly f'o ·us ·son I lang Jnya ar ·a, a1 a ity f li brar abl 

to ntain a larg · numb ·r r stud ·nts, and b ·cu use that the fram m nag m nt 

dis ·uss' I pr ·viousl in th ' Iii ·ratur · r •v i ·w wns imp! ·m ·ntcd ith in the bui lding. 

44 

Univ
ers

ity
 of

 M
ala

ya



4.3 Background of the build in~ 
4.3.1 Introduction 

The University of Malaya Library wns s ' I up in I ) ,S) rn i h ls m lggr 'gat gathering of 

m re than a million titles until n w. M ibnr )tnprL' )f entral Library which 

supplies library facilitic. I the cntir gr und nd as ' t m fa bran hand unique libraries 

to achieve the particular and xtraordinar r quir m nt of orne faculties. The Central 

Library sits amid t the University ampu . It i a four- tory building with a story space of 

(17,372) square meters. The library i headed by the Chief Librarian, with a supplement of 

expert librarians, support, and technical staff. 

-

Figure 4-1: University of Malaya Mam Library 

The ground noor involves the admini ' lration c unter , r fi ren de k , If- harging 

machine', and fre ·-ran 1c readings and atellite TV (A TR ). Whil r 1 put 

asicl ' for urr ·nt Journal H, Th ·sis and isscrtations olle ti on, P "'nd ta 

l rminal s and stud r · 1ion. Third rloor is saved r b und diari rridor 
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whi le the fourth floor ob liges th ' M din nil' 'ti~ n :mi I \'llll i li,m ·~. 

Oo ring, also, h Id the v•1s t mnjorit t I th Iii mr ·'s 1nth 'tin '. 

ull seating capacity is (I 60 1
) 

a idc fi r th visually impair d. h 

hil ' arr 1 \ ith (21) set 

h C) omput r lab i.e. Lab A 

Lab , Lab , Lab and Lab a \J II a mput r f iliti at every floor. Infonnation 

skills programs arc held in Lab and D to ducat u er on the effectiv method of 

information searching using IT tool in the library. 

Space information includes the rooms' code· rooms' name; and rooms ' area is in th 

Appendix 'G'. 

4.3.2 Facilities within the Main Library 

omputer : Th P s Lab rat ry ha been e tabli shcd in the ibrary by the ''nt 'r f r IT 

and its offices have been offered to under tudic inc July 19 7. All P s with th ' int rn 't 

connection have accommodated the utilizati n of under tudics. P Labs ar 

indicated by Library opening hours. 

Di cu ion room : Individual needing private di u si ns may hold di scour ' r m , nd 

u eon two-hourly premi . Discu i n ro m ituatcd at th ·c n I, third< nd r urth l' 'l 

and re ervati n might b mad at the admin i trati n c unt r at th gr und fl r. lt' ju t 

for library' enr II d individual . 

Individual .· tud caiT ·I ·: The Library ·upplics 55 ·arrcl ' t po tgraduat ' und r. tucli '., 

s h lnsti. staff an I r 'St:ar ·h ·rs. ' arr ·Is ur' likcwi ·c particular! h Id re r d 7ll 

und •rstucl i •s. Post •raduut · und Tstudi ·s nt:<.:d to !ill in a frnm · and carr I ar ' f r ver 

In utili z ·. 
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Photocopying: Photocopying administrati ms \: Mk' I with husm ·~·: ·ti ·rs lr' gi ' ninth 

Library. There arc stnf'f'-work d nnd s ·I f-h 'I\ ·fit phnt ' ' l I . ·in ' \ iministra ti n •. Th client 

ought to watch and agree to th' pr ' S ·nt n 1 tm nt ,f ''r . ·ight in I\ lla ' ia. 

omputer laboratories: UM Librnr ompn. • f 5 P l b, whi h fumi hed PC with 

internet connection fi ruse fund rgrad Lab n and D) po tgraduate and r earch reason 

(Lab B and ) lab for incapa itatcd (Lab ). 

Reading areas: Reading facilitie are available on every floor of the Library. Use are 

advised to leave library books on trolley after usage. Please do not attempt to shelve the 

books. Shelving item in the wrong places will result in serious retrieval problems. 

The Main Library at the University of Malaya includes the three type of pace dis u d 

in the literature review, which are collaborative space, sanctuary space, and int 'rn lion 

space (2.5 Libraries' space framework). For more informati n rcgardin • th In out or 

each floor within the Main Library refer to Appendix ' • '. 

I 101111 4 2 Gt01111cl floor wi/ll in tho M 111l1brnry 
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Figure 4-3: Collaborative area within the Main Library 

(I ]l/111 1/. 1 cone/ floor within th Mom LibrDI y 
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Figure 4-5: Third floor within the Main Library 

I low 1 6: I ow /11 floor within tho Mam Library 
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4.4 Facilities Management team 

Department of devcl pment and 'Slrt t 111 lint 'nnn'' Jl l l ll 'ur. t i ' r sp n ·ibl t pr tect 

the interests and well-b ing of th 'ampus )mtmmity ns w 11 ., , u · r ; to 

create an effective, com mitt d and d n mt mnn ~ m nt f th ni r ity' prop rties; and 

to implement effici nt and ost-ef~ ti d f the University. 

Maintenance and development ervice ar pro ided in many specialized fields and are 

handled by the following division : administrative; finance; civil engineering; planning and 

architecture; prop rty management; contract and quantity surveying; electrical and electroni 

engineering; and mechanical engineeri g to provide support services to all facilitie within 

UM campus including the Main Library, which is the case tudy in thi re arch. Th r f r ', 

the department upp rt the Main Library building by managing r engine 'ring s rvi 'S; 

maintenance of building and compounds; estate management; renovation orks; 111 I 

development proj cts. 

4.5 Summary 

Thi chapter provides a clear verv1ew of th ca c ·tudy elected Ii r thi 

information about the ca tudy sh w that M Main Library ontain ' a hug numt r c r 

facilitie and FM team within niv r·ity of Malaya ontribut that 

the functionality f library i ffectiv ly w rking. In th foll wing egment, hap! r , 

analy i f th data c ll' t ·d by the qu ·stionnair' survey, mi tru tur -d int r 

mpirical m ·a •ur 'm ·nt is shown. Mor ·over, the finding will xi lain in chapter . 
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CHAPTER 5 DATA ANA l D I DINGS 

5.1 Introduction 

This chapter offer the data analyz d from qu tionnaire urvey, semi structured interview, 

and the measurement of temp ratur , relevant humidity and lighting within the Main Library 

building carried to the pace management within HE libraries and its impact on us r ' 

comfort and productivity and energy efficiency. Fundamentally, the data analyzed ar 

concerning to the sati faction level of different spaces within the Main Library in luding th' 

term of en rgy, the barrier of implementing an effective space management on' 'rning 

users' satisfaction nd energy efficiency, and the correlation between tt1' u1T nt ~pn ' 

management and th future plan of pace management within the Main Librnr buil !in 1 • 

5.2 Normality test 

Normality test was utilized to determine the distributi n of the vari blcs' r ult . R, ult 

from Kolmogorov- mimov te ta hown in Table 5-1 articulat that the data i. n t norm. II 

di tributed b cau e ignificant value (P-valu ) i le than 0.05. Th r for , n n-par m t1i 

ana ly is will be u eel for further stati ti ca l t t. 
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Table 5-1: N 1111 lit t t 

Kolrnom n • mirnn\"1 Shnpiro-\\ ilk 

StAti stic df Siu.. Stnti$t11: <l f Sig. 

Find space within COLA . ..:55 -86 .000 .S89 286 .000 

Space is conveni ent 
I . 00 . -I 2 6 .000 -within COLA 

Space is too noi sy within 
.190 - 6 

COLA 
.000 .909 286 .000 

Interior de ign increases 

productivity within .244 2 6 .000 .882 286 .000 

COLA 

Furniture is comfortable 

within COLA 
.300 286 .000 .826 286 .000 

Furniture is movable 

within COLA 
.237 286 .000 .893 286 .000 

There is a place to u e 
.290 286 

own laptop within COLA 
.000 .801 286 .000 

Close to books/ COLA .232 286 .000 .890 286 .000 

Near to printing facilitie I 

COLA 
.22 1 286 .000 .898 286 .000 

- - -
Find space within quiet 

.297 286 .000 .860 28() .000 
area 

Space is convenient for 

individual study within .283 286 .000 .833 2 6 .000 

quiet area 

Space is too noi sy within 
.252 286 .000 .875 - 6 . 00 

quiet area 

Interior design increase 

productivity within quiet .260 2 6 .000 . 7 - .0 
area 

Furniture i c mr r1 ab lc 

within quiet area 
14 2 6 .000 . 3 2 6 .000 

There i a place I u e 

wn laptop within qui ' t . 20 _g .00 14 2 6 . 00 
area -
Close to books/ quiet ar ·u ... .. 86 .000 .880 _86 .000 
N ·ar to printi111 ra ·iliti ·s/ 

.2 4 28(1 .000 . 96 - 6 .000 
~·t nrca -
Find s 111 • • ithi11 P 's l11b .187 286 .000 .901 286 .000 ,_ 

- 1- -,. 
Furni1111 • i.• ·01nl(11t 1bl · 

\ ithin P 's lub 
.... .18 8(1 . ()()() 8 2 6 .000 

-
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-
Ko l mo iorn -Sminlll\ '1 Shnpm)-\\ ilk -

t:Hist i · d!' l ' . t \t i ~ll df Sig. - - -
PCs lab is convenient r r 
group study 

. I 6 _86 .( () . ~ ( ... 6 .000 

-
p s lab is c nvenient ~ r 
ind ividual study 

.265 _g .0 0 . 7 2 6 .000 

Space is too noisy within 

PCs lab 
.212 2 6 .000 .902 286 .000 

Interior de ign increase 

productivity within P .203 2 6 .000 .895 286 .000 

lab 

Computers meet my 

needs 
.219 286 .000 .895 286 .000 

Near to printing fac ilities/ 
.22 1 286 

PCs lab 
.000 .903 286 .000 

lighting ground fl oor .320 286 .000 .725 286 .000 

lighting open space level2 .3 14 286 .000 .735 286 .000 

lighting open space level3 .347 286 .000 .698 286 .000 

lighting open space level4 .328 286 .000 .732 286 .000 

lighting collaborative area .287 286 .000 .774 2 6 .000 -
lighting individual carrels 

level2 
.284 286 .000 .778 286 .000 

I • -
lighting individual carrels 

.265 286 .000 .766 28 .000 
level3 

lighting individual carrels 
.268 286 .000 .773 2 6 .000 

level4 

lighting group rooms .3 10 286 .000 .770 286 .000 

ground fl oor/ temp 
.274 286 .000 .7 9 2 6 .000 

comfort 

open pace level2/ temp 
.234 2 6 .000 52 2 6 . 00 

comfort 

open space level3/ temp 
.2 2 2 6 .000 93 2 6 .000 

comfort 

pen pace lcv •14/ t •mp 
.26 286 .000 . 4 .. 6 .000 

comfort 

co ll ab rn ti · ar ·a/ t ·mp 
comrort 

.- 10 ... 86 .000 .8 6 ... 6 .000 
- -

indi idual ·a rr ·Is I · ·I ... / 

· 111!'ort 
.27 286 .000 . 07 - 6 .000 t ' ll l -- • I-

indi i lu11 l ' tlrrl'I : I • •13/ 

I ' Ill 1 ·0 1111' ti 
.2 7 286 .00 . 37 2 .000 .. . -- _.._ 
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-
Kolmogorq -. rni1 n) ·1 'hi 11\)-\\ ilk 

St<i t isLi ' di' i '· t lltSll • df Sig. -
individual carrels lcvcl4/ 

Lemp comfort 
.2 _8 .non . '( ' .... '6 .000 

group rooms/ Lemp 
. 00 .00 2 6 .000 _, 

comfort 

humidity grou nd noor .39 1 286 .000 .657 286 .000 

humidity open pace 

level2 
.374 - 6 .000 .695 286 .000 

humidity open space 
.374 2 6 .000 .673 286 .000 

level3 

humidity open space 
.379 286 

Jevel4 
.000 .686 286 .000 

humidity collaborative 
.356 286 .000 .726 286 .000 

area 

humidity individual 

carrels level2 
.284 286 .000 .767 286 .000 

humidity individual 
.290 286 

carrels levcl3 
.000 .765 286 .000 

humidity individual 

carrels level4 
.298 286 .000 .757 28) .000 

humidity group rooms .311 286 .000 .749 286 .000 

Interaction area .241 286 .000 .860 286 .000 

Shelves of books & 

iournals 
.272 286 .000 .863 286 .000 

Printing facilities .208 286 .000 .903 286 .000 

Toilets .297 286 .000 .860 _86 .000 

Drink & Snack area .207 286 .000 .900 286 .000 

a. Lilliefors Signi ficancc Co1Tcction 

5.3 General information 

The fir t ecti n within the questi nnaire 1 a general infi rmati nab ut th r p nd nt . hi 

ccti n c ntains 'i ght ( ) qucsti ns. 

5.3. l A~c of R ·spondcnts 

'I abl · -2 ·011 ·lud 'H th u, ·or r 'Hpond ·ntH, where the age of r pond nt i di id d int 

thr · · (. ·11! •gori ·s. Th • lirnt ·u t ·gory invo lves the respondent ho ar b t'> ccn ( 17) 
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years old and (23) y ar old, the s ''Oml 'nt 'ior.' in 'ht I's th' r's~ t n l nts whc ar b twc n 

(24) years old and (30) years old, nnd th I \st ' it'' r. im1 Ii' it s th r' ·p nd nt who are 

morethan(30)years Id. hcm1j rit (rr sp nd'ntsiswh th ir1g 

r, th p rcent of the 

second category is (24.1 %) and th p r nt f th third at gory i ( 11.9%). 

Table 5-2: Age of Respondents 

Ag Frequency Percent 
Cumulative 

Percent 

17-23 183 64.0 64.0 
24-30 69 24.1 88.1 
>30 34 11. 9 100.0 

Total 286 100.0 

5.3.2 Gender of Respondents 

The second que ti on within thi ection is about the gender of the respond nt s. T 1bl ' . -., 

demonstrate the percent of mal and female who inv lvcd in th qu ·stionn 1ir '. Th 

percent of both male and female wa similar, where the per enl f mal was 4 . )% nn l 

the percent of female was (51.4%). 

Table 5-3: Gender of Respondents 

ender Frequ ncy Pere nt umulati e 
P re nt 

Female 51.4 51.4 
Mal 4 .6 100.0 

100.0 

5.3. NaHonnlity or R •spond ·nts 

Th· third qu ' ·tio11 within th· first s ··ti m talk · about th t: national it f the re p nd nt . 

'I h · r 'spond ·nts ·r · l'rom ( 0) ·ountries, which mean the r pond nt ' r fr m 

Mulu sin t111d - ( int ·rn11tio11t1l ·ountri ·s. 'I ablt.: 5- exp! in · the p r cnt 'a h 
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nationality of resp ndcnt who parti 'ipnt' in this r -.· ':ll ·h. l h' m·\J )fit ' l i r' p nd nt 

arc from Malaysia that m 'tins lo ' ll l r spl n I nm. \'h · i 'r · nt f th m w \ · .7%) and the 

percent (34.3%) o re pond nts wns int rn 1ti )n 11 r si n i nts \\ h 1r fr m (29) ountri . 

The majority of int rnati nnl tud nt s \ 1' th , tn i nt s fr m hina, wh r th percent of 

them was (I 0.1 %). 

Table 5-4: Nationality of Respondents 

Nationality Fr quency Percent(%) 
Cumulative 

Percent 

Malaysian 188 65.7 65 .7 
Somalian 5 1.7 67.5 
Yemeni 11 3.8 71.3 

Maldi vian 1 0.3 71.7 
Svrian 4 1.4 73. l 

Kazakhstani 1 0.3 73.4 
Omani I 0.3 73.8 

Sudanese 3 1.0 74.8 
Chinese 29 10. 1 85.0 
Lib van 2 0.7 85.7 
Thai 3 1.0 86.7 

Bangladeshi 4 1.4 88. l 
Jaoanese 2 0.7 88.8 
Bruneian 2 0.7 89 .5 

Palestinian I 0.3 89.9 
Indonesian 6 2. 1 92.0 

Iranian 3 1.0 93.0 
Nigerian 4 1.4 94.4 
Belgjum 2 0.7 95. l 
Pakistani 2 0.7 95.8 
Moroccan I 0.3 96.2 
S. Korean 3 1.0 97.2 
Algerian I 0.3 97.6 
Ghanaian 1 0.3 97.9 

Saud i 1 0.3 98.3 
Arm:ricnn I 0.3 98.6 
G1,;r111a 11 1 0.3 99.0 

lrnqi 2 0.7 99.7 
Srila11k1111 I 0.3 100.0 

Totnl 28(> 100.0 
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5.3.4 Level of Study 

The respondents in this study ur' Ii idt: I int fmr t4 ' .\I' ri ',', whi h ar ba h lor, 

category, whi ch arc fo und ati n nnd liplomn. ·1t l 5-: xplnin diffi r nt categori of 

respondents according to th I v I f tudy. than half f th participant in the 

questionnaire were bach lor tud nt ' ith C7.7%), tudents of the master's degree 

constituted (25.5%) of th r pondent and (11.5%) of the total i Ph.D tudent . 

Moreover, (5.2%) ofrespondents were divided into two (2) groups, which were foundation 

students with (3.8%) and diploma students with (1.4%), which was the lowest percentag 

of the participants in this study. 

Table 5-5: Level of Study of Respondents 

Level of Frequency Percent umulativc 
Study Percent 

Bachelor 165 57.7 57.7 
Master 73 25.5 83.2 
Ph.D 33 l 1.5 94.8 

Foundation l l 3.8 98.6 
Diploma 4 1.4 100.0 

Total 286 100.0 

5.3.5 Frequent visit of the Main Library 

The tyle of th vi it f the Main Library i divid d into fi ur catcgori whi h an b 

summarized a fi 11 w daily; weekly; bi-m nthly; and monthly. Fr m 2 6) r 'P nd nt 

in thi qu ti nnair , (I re 'pondcnt · visit the Main Library dail , whi h wa th high t 

visit in 1 wus ( . I <Xi , und the p ·r ·cnt >l'nwn thl y visiting was (5.2%). 11 ' 

p ·r · •11t or isitin 1 was th · bi-monthly visiting with (4.2%). ab le 5-6 ho all th r ult 

r. 111 r lin I th. st I ' or lihrnry visi ting. 
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Table 5-6: Fraqu nt vi it of Ill f\.l,w1 Lt 1 it 

Library 
vi iting 

Total 

5.3.6 Hours per Visit 

2 6 

I r' 'nt 

100.0 

nmul \Ii\' 
P r' nt 

The sixth question within the first section of the questionnaire focused on the hour that 

the respondents spend in the Main Library per visit. This part was divided into four ( 4) 

categories that can b summarized as following the first category was respondent wh 

spend less than one (I) hour in the Main Library per visit, second one wa r pond nt 

who p nd on (I) to two (2) hour p r visit, the third category wa, respondent who sp n i 

three (3) to four (4) hours per visit, and the last category was resp ndcnts who sp 'nd m r 

than five (5) hours per visit to the Main Library. ab le 5-7 'hows that ( .5%) )f 

respondents spent three (3) to four (4) hour in the Main Library very visit, nnd th !irnt 

category, which wa respondents who pent le than n (I) hour in the Main librar p r 

visit represents the !owe t percentage with (I %), whi h equaled thr ( ) f' th~ total 

re pondent within this study. 

Table 5-7: Hours per visit of the Main library 

11 urs per 
Fn.:q ucncy P rccnt umulati e 

vi it P r ent 

lh 1.0 1.0 
I h-2h I .5 I .6 

45.5 65.0 
100 35.0 I 0. 
.... 86 I 00.0 
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5.3.7 Reasons of visiting the Main Libnar. 

igur 5- 1 elaborates the r ·nsons h ' ond isitin th' I 1in lit 1r ' · h majori ty of 

students considered doing assi ltlm nt s is th' n11 in rc1s n f th' vi ·iting, ' here (209) 

respondents cho c thi reason. L oking for b ks; j um L; and arti I and tudying for 

exams got similar selection from th r p nd nt f i iting the Main library 

with ( 175) for books and journal , and ( l 7) for tudying for the exam. Moreover (158) 

of respondents aw that the rea on of vi iting the Main Library was for surfing internet. 

Even though, group meeting wa the least influenced cause to visit the Main Library. 

250 

209 
200 187 

175 
158 

150 139 

100 

50 

0 

CATEGORY 1 

Books, Journals & Articles Internet surfing Study for exams Do assignments Group m lings 

Figure 5-1 : Reasons of visiting the Main Libra1 y 

5.3.8 Use of different spaces within the Main Library 

The la t qucsti n within the general infi rmation ection of the quc ti nna1r larific th 

USC or different spaces within the Main Library. In thi que ti n, the pace in th Main 

Library ur ' di idcd into Ii ' (5) cu tcgorie ·, whi h arc ollab rativc ar a; gr up tud 

rooms; incli idual study carrels; qui<.:t/ silent area; and P lab. igur 5-- illu tr te the 

rr ·qu ·11t us 'Sor th. spu . ·s di s ' USS ·d abov '. In th e tcmi of c !lab rati ar Tabl 5-
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shows that the weekly use was th ' hi >h 'SI ' ith (. ,'. ~ 1\,) l fr 's\ n l ·nt ·, rn l th' p re nt of 

respondents who utili zed this nr ·a dnil ' 

never use of thi s area was th I \: st I cr"nt1g' with i - .4°0) fr pond nt who 

participate in thi study. 

Table 5-8: Frequent use of Collaborative area 

Frequ ney Pere nt 
Cumulative 

Percent 

Daily 55 19.2 19.2 
Weekl y 11 1 38 .8 58.0 
Monthly 76 26 .6 84.6 

Never 44 15.4 100.0 
Total 286 100.0 

In the pace of group tudy room , Table 5-9 de cribe · that the respond nt wh hav ' not 

used this area before ymbolized the highe t percentage with (46.2'Vo) of to tu I res pc nd 'nts. 

and the daily use was the lowc t percentage with (4.2%). I lowcv r, th ' \: ·k l us' 

equalized (22.7%) of total re pondcnts and m nthl y use amounted 26.9%) )r t t·1l 

respondents in this research. 

Table 5-9: Frequent use of Group study rooms 

Frequ ncy P rcent umul ati c 
P rcent 

Daily 12 4.2 4.2 
Weekly 65 22.7 26.9 
Monthl y 77 26.9 53.8 
N· ·r I 2 46.2 100.0 
Tc tul 286 100.0 

Al ' O, Tab I ' - l 0 show · that the respondent s who have n tu ·cd the ind i idual tud aIT l 

ur ' th · hi 1h ·st ' ith (. l . I 'Yt,) , und th · dail y use f thi s ar a wa th 10\ t with (17.5%) . 
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Moreover, the weekly and monthly us ' ol'th' in Ii\ i ln 1\ stu l) ' 'HT L' w r ' appr ·imat ly 

similar with (29.4%) for we ·k l us nnd _0 o )fm )nth!. \IS · fi n iiv i iual tudy arrels. 

Fr qu n p r nt 
umulati e 
P re nt 

Daily 50 17.5 17.5 

Weekly 84 29.4 46.9 

Monthly 63 22.0 68.9 

Never 89 31.1 100.0 

Total 286 100.0 

In the quiet/ si lent area, Table 5-11 manifests that the number of respondents who ha e not 

used this area is the lowest number, which is ( 13) respondents only with a p r cntag' 

(4.5%) of total r pondent . Even though, the dai ly and weekly use of the qui t/ si l nt ar 'l 

were approx imately equal. The weekly use recorded the highest number of' r ·spon I nts 

with (40.6%) of the total , and the daily us equa led (33.9%) or total r spontl nts. 

Otherwise, the pere ntage of respondents who use thi area m nthly wa (2 1 %). 

Table 5-11: Frequent use of Quiet! Silent area 

Frequency Per ent umulativ 
P re nt 

Dail y 97 33.9 33.9 

Weekly 11 6 40.6 74.5 

Monthly 60 21.0 95.5 

N ver 13 4.5 100.0 

Total 286 100.0 

La ' tl y, Tub! · -1- ·hows that the number r re ·pond nt who have n tu d th P lab 

bcfi r' is th · hi •h • ·t, wh •r' they ·qua! ( 126) respondent · with a p r nt g 44. \ %), and 

th ' numb ·r ( r r ·spo11d ·nts who UH · th· P s lub every day ar th 1 

p ' t" ·ntn'' ol' (7.7'X1). n tit · otlwr hand , the number f' re p nd nt \J h u thi ar a 
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weekly equal ( 49) of the total with a p 'r "11tn ' ' ( 17. I 11 o). nn I th p 'l " nt l ' ' f r' pondent 

whouseU1eP s labmonthlyis (. 1.1 %) )('t)ltlr '~ I rni nt ~ . 

r: bl 5- 12: Fr qu nt u f P I b 

Fr qu n p r nt 
umulative 
p r nt 

Daily 22 7.7 7.7 

Weekly 49 17. l 24.8 
Monthly 89 31.1 55.9 
Never 126 44.1 100.0 
Total 286 100.0 

Figure 5-2 illustrates the frequent use of different spaces within the Main Library. 

140 

120 

100 

80 

60 

40 

20 

0 

Use of different spaces within the Main 
Library 

J32 

111 
116 

DAILY WEEKLY MONTHLY NEVER 

• Co llaborative ar a Group study rooms Individual study carrels 

Qui t/ Sii nt ar PCs I b 

Figur 5-2: Froquonl u e of differont spaces withm the Mam library 
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5.4 Satisfaction level regarding I 'nrning spn ·~ " ithin th la in library 

The second s cti n of the qu stionnnir ' \ 1s 1b mt m 'tlsurin' th s lti ' fa tion I 'V I ' ithin 

different lea rning spaces. Thi s s ti n in 'lu i 'i thr ' . 1u 'Sti 1r. Th fir t que tion 

conta ined many factor to m nsur th Iv f r p nd nt within th 

collaborative area, the facto r includ din th nd qu ti n m a ured the ati faction level 

of respondents within quiet/ il nt ar a and th third que ti on was to measure the ati faction 

level of respondents within PCs lab. 

5.4.1 Satisfaction level within collaborative area 

From Table 5- 13, the reliabili ty equaled (0.8 1 ), so we can consider a m a ur d b 

cronbach's Alpha fo r the sati sfaction level within Collaborative area to be v ry good. 

Table 5-13: Rel/ability Analysis of satisfaction level within COLA 

Reliability tatistics 

ronbach's N r 
Alpha Item 

0.809 9 

From Table 5-14, the mean of the factor number (5), which i "Th er i a pla ' to us' ' n 

laptop" wa the highest with (4.07), th qu tion that fi cuscd on th 

on a place to use wn lapt p within the c llab rative area got th high tan ' er fr m th 

respond nt . M r 'O er, the td . deviation of the !actor numb r 3), -.: hi h i .. pac' i t 

noi' " was the hi 'hest with ( I. I 0), so this fac tor was the r ·spondcnt. m t variabl, on. 

wh 'r' the w •r · th · most spr ·acl out on as measured by std. d inti n. 
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PERPUSTAKAAN ALAM BINA 
UNIVERSITI MALAYA 

Table 5-14: Mean & Std. deviation of dif~ 1 nt f GI 1 • 

coll bor ti 

Di ffcr nt rn t rs krn 
l 

/\vnilnbilily t lind 
. .. 5 

. pAC 

Spa c is nv ni nt . 0 

Space is to noi y .16 

Interior de ign 
3.59 

increase productivity 

Furniture is 
3.95 comfortable 

Furniture is movable 3.47 

There is a place to use 
4.07 

own laptop 

Close to books 3.53 

Near to printing 2.66 
fac ilities 

I i, 
' \int i n 

I. 1 ... 6 

0. 0 2 6 

1.100 286 

0.916 286 

0.871 286 

0.961 286 

0.868 286 

0.935 286 

1.030 286 

Table 5- l 5 shows the average mean of total factors, which arc nine (9) ru ·ton::. The 

minimum mean i nine (9), if r pondent an wer all qu tions by strongly li sa ir' , nn I 

the maximum mean is (45), if re pondent answ r all questions 

According to Table 5-15, the averag mean of fa tor wa (3 1.4 ) that 

overall the re pondents were appr ximat ly ·ati fied within the ll ab r ti 'nr n. 

Table 5-15: The average mean of the satisfaction level within collaborative area 

Mccn Variance td . 
oritcm Deviation 

1.48 29.92 1 5.470 9 

Tabl ' - 1) ' , plai11 · if item dekt ·d, whut the alpha would hav be n if th item' a n t 

i11 ·Jud · I in th · s ·n l ', und w · cun know which is the item by lo king at th la t olumn 

wh ·r' tl1 ·hi 1h st number mentions the fact r that die.I not help int rm f ffi i nt alpha. 
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In thi s study and according to Tabl . - 1 (), th 1'1 't ir th.\t Ii l n t r '<Illy ' ntribut in th 

sa ti sfaction kvc l within 'o ll nborn li ' 1r 1" 1s C1 'IM nmnl 'r nin ) . whi hi '' ear to 

printi ng fac iliti es", s we con d ' I l this 1nes1i n Cr rn th' stud). 

Table 5-16: Cronbach's Alpha if Item Deleted related to collaborative area 

Seal Mean al orrected Cronbach's 
Different facto r ifl t m arian if Item-Total Alpha ifltem 

Delet d Item Del ted Correlation Deleted 

Ava ilability to fi nd 
28 .1 3 24.012 0.441 0.800 

space 

Space is convenient 27.78 22.259 0.8 18 0.752 

Space is too noisy 28.32 23.34 1 0.506 0.79 1 

Interior design 
increases 27.89 27.606 0. 153 0. 0 

productivity 

Furniture is 
27.53 22.657 0.785 0.757 comfortable 

Furni ture is m vablc 28.0 1 23.789 0.555 0.784 

There is a place to 
27.4 1 24.699 0.5 18 0.7 

use own laptop 

Close to books 27.95 22.594 .726 0.7 -

Near to printing 
28.82 26. 9 1 0. 1 4 0. l 

fac ilitie 

In Table 5- 17 th fac tor ontribut din the ati fa ti on le cl within the c ll ab rat i ar a 

are aITanged tarting from the facto r that incrca c the ati fact i n I I t th f t r that 

did n t ntributc t o much in making the ati sfocti n I vcl hi gh. h'm t th re' fa 'I r 

that g t th ' high an ·w ·r f'rom th • respondent were there i a plac t u e O\\ n !apt p, 

Curnitur • is ·omf'o rtabl ', and spucc is convenient with mean in rd r (4.07, ' .70) . 

Th ' hi 1h I ·I or :-iu ti sl'u ti n r ·gurding pl uc · t use own I apt p within ollab rati ar a 

m ·11tio11 ·d thut th · lilm1ry provid ·s u specious space within c ll ab rati area that help 
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user to use their own laptops. Mc r ·) 'r, th' r ':,\l n l •nts · n:- i l r' I that th furniture 

provided in this area is good nn I ·on ni ·nt t $it r r l n tim , mi th r a n b yond 

that is -. M team insp ct th, buildin • t lind th impr p 'r furnitur and maintain or change 

it regularly. 

However,themajorityofre pond nt \ r not ati fi din th termofwhethertheprinting 

facilities ar near to the collaborative area with mean quals (2.66), and the rea on behind 

this unsatisfied is because the only printing facility in the library building located in the 

level 2, and contains just two (2) printing machines and one (1) computer. Student u 

collaborative area have to walk through quiet area at level three and level two to r ach 

printing facilities, which is difficult for students and may cause noise for stud nt u qui 't 

area. Also, the satisfaction level of the level of noise within coll ab rative area wa rnnk d 

a the eight (8) factor over the total factor , which arc nine (9) fact rs. omc r spond 'nts 

upposed this area a a noi y area becau e the tudents w rk t 1 ·th ' r in thi s ur 'ii nn I th 

ound of group will be higher, which af~ ct the producti ity of the stud nts who v unt t 

study individually or need calmer to focu more n th ir study. 

Table 5-17 hows that the td. deviation of the la t thre fa tor which ar find • pa \ 

pace i to noi sy, and this area i · near to printing facilitic were the hi lh ' ·t, ' h r th 

re ults were in ord r ( 1.09, I. I and 1.03) and that means th ariability f th 

that r pondents gave for th qu tion related to the factor wa high. en th ugh th 

variability f the answer· f the f'uctor focu ·ed on the pla t u · wn !apt p a th 

I we 'lb aus · the std. d ·via lion lbr thi s fa ctor wa • the I w t with (0. 6 ). 

Tab! - 1 shm · lhut there i ' latically significant dif~ r nee betw n differ nt ariabl 

or su ti sfo ·tion I ' ·I within l:ollaborutive areu because P-value i le than (0.05). 
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II bor tive area 

Factors I ' 111 
tL 

R mk 
1 '\'i ti I\ 

Thcr is a pin ' t LL 
-1.07 I 

wn lnpt p 

Furniture i omfo11abl 
.. 

0. 7 1 2 

Space is convenient .70 0. 90 3 

Interior design incr ases 
3.59 0.916 4 

productivity 

Close to books 3.53 0.935 5 

Furniture is movable 3.47 0.961 6 

Availability to find 
3.35 space l.091 7 

Space is too noisy 3.16 1.100 8 

Near to printing 
2.66 1.030 9 facilitic 

Table 5-18: Friedman test of different variables of satisfaction lo vet within COLA 

Test Statistics" 

N 286 

uare 

Of 

.000 

From the open-ended que tion focused on the comment r garding ollab rati ar a am 

from the re p ndent , the maj rity f fi dback was that the r pendent 

with th numb r of plug so th y a k d for mor plug within the llaborati ar a. 

M reov r, the re ·pondent 'uggc ' tcd to add more table and chair to enhan th apa it 

ft hi ' areu und u' mun ti ned bcfi r ·that the majority f respond nt 

the t 'rm or printing facilities, the respondent rcque tcd more printing fa iliti near to 

·ollaboruti · ur ·11. 
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5.4.2 Satisfaction level within qui •t/ sil 'llt 1H'l'll 

Tablc5- 19, lhe rcli abilit y •q unl d 0 .. 7),~l \\ 'nn' n:-.ii rit.l:m'L'Ur'dby r nbach' 

Alpha fir lhc sa ti sfaction I ' ' I \: ithin )11 ll nti \ ' 1r' 11 l 'a ptabl . 

Table 5-19: Reliability Analysis of sati f; ction level within quiet area 

Rcliabilit) 

ronbach' of 
Al ha Items 

0.574 8 

From Table 5-20, the mean of the facto r number five (5), which is "There is a place to u 

own laptop" was the highest with (3.85), so the question that focused on the sati facti n 

level on a place to use own laptop within the quiet/ silent area got the highe tan w r fr m 

the respondent . Moreover, the std. deviation of the factor number eight ( ) 

"Space is near to printing facilities' was the highest with ( 1.06), s this fa t r 

respondents most variable on, where they wcr the most spread ut on as m nsur ·d b st 1. 

deviation. 

Table 5-20: Mean & Std. deviation of different factors contributed to the satisfaction level within 
quiet/ silent area 

Different factor Mean 

Availability to find pace 3.63 

lnt eri r design incrc;1scs 
rocluctivit 

Furnitur ·is comlorlabl c 

Th ·r ' is a place t us· own 
lapt p 

3.9 

.74 

.48 

.7 

. 5 

.52 

2.7 1 

td . 

0. 0 2 6 

0.992 2 6 

0.8 I 2 6 

0. 99 2 6 

0. 93 2 6 

0.897 

1.059 
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Table 5-21 di plays the avcra ' m 'll ll or I )((\ \ th t IS, \ hi ·h •Ir' 'il.?.ht ( ) fa tor . The 

minimum mean is eight (8), i r r spond ·nt s rns\ ' r nll lll sti ns b ' :tr ngl di agr , and 

the maximum m an is ( 40), i r r . ~ ) n 1 nts msw r 111 u ·ti n by trongly agree. 

According t Tab\ 5-2 1 th avcrn m . n f fo t r ~ ' a (2 .62), o we can say that 

overall the respondents w re approximat 11 ati fi d ' ithin the collaborativ ar a. 

Table 5-21 : The average mean of the satisfaction le vel within quiet! silent area 

Mean Variance 
Std. N of 

Deviation Items 

28.62 13.929 3.732 8 

Table 5-22 demonstrates if item deleted, what the alpha would have been if the it m ' a 

not included in the scale, and we can know which is the item by looking at the la t c lumn, 

where the highest number mentioned the fact r that did n t help in t rm f ·ocfli · i ' nt 

alpha. In thi s study and according to Table 5-22, the factor that did not a tu nll ·ontribut ' 

in the sati sfaction level within Quiet/ Silent area was facto r number nine (9), whi h i • 

"Near to printing fac ilities", so we can delete this que ti on Crom the stud to in r 'as' th 

coeffici ent alpha . 

Therefore, if we remove the last factor, which is "this pace n art printing Ca ·iliti ", ' ' 

can increase the va lue of cronbach' · alpha (Reliability), and make it rca h th ati Ii ·d 

range, which i (0.65<o.<0.95). Table 5-23 sh ws that the value f er nbach' alpha r a 

ca lled "reliability" in ·reascd, and the new va lue wa (0.652), hich i b tt r than th 

prcviou one that ·qualcd 0.574). 
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Table 5-22: Cronbach's Alp/1 if It 111 D I I d I t /,lt ui t ilent area 

CA ie Men n , 'I , 
i lt 111-

r nba h' 
Di ff crcnt fact rs if It 111 nrinn ·'it' 

)IT t 
lpha if It m r t ,1 IT'lnti 1l 

I let ·d lt 'm0'l 't~i 1 ted 

Avai labi lity t 
24. Io.· - 0. 64 0.511 

find pace 

Space is 
convenient for 24.63 9.960 0.655 0.430 

individua l study 

Space i too 
24.87 9.924 0.484 0.467 

noisy 

Interior design 
increases 25.13 12.481 0.108 0.59 1 

productivity 

Furniture is 
24.92 11.801 0.214 0.561 

comfortable 

There is a place 
to use own 24.77 10.810 0.395 0.504 

laptop 

lose to book 25.09 11 .784 0.2 18 0.560 

Near to printing 
25.9 1 13. 185 -0.049 0.652 

faci li tic 

Table 5-23: Reliability without printing facilities factor 

Reliability tatistics 

ronbach's 
N of Item 

Alpha 

0.652 7 

In Table 5-24, th factors contributed in the sati faction level within th qui t/ ii nt ar a 

arc arranged tarting Crom the factor that ri ' C the atisfaction I cl to th fa t r that 

minimiz 'd th ' ·at is faction lcv ·I in this area and ontributcd to the di ati facti n I~ I. 

Th ' most t11r' · Ill ·tor · that 1ot the hi gh feedback from th r sp nd nt pa 

·onv ·ni 'n t for i11di idual stL1dy more than c !l ab rati vc area, th re i a place to u own 

lnpt op, n11d :-1 pu · · is too noisy with nican in rdcr (3.99, 3. 5 3.74). Th high I I of 
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sati sfaction regarding the c nv 'ni 'nt nn I tui 'ti \ 'SS I \ ·l \\ ithin th' 1ui t/ il nt area 

indicated that the library has pr p ir I this pl 1 ' t' in su 'h \ w l) is t ·n ·ur' that it i uitable 

fo r students who wish to stud in nn in ii ·i in 1liz 1 s 'llin m r than th ollaborative 

area, as well as the term of d i n thi pl m m nn r uitabl fo r individual study. 

Furthermore, the respondent con ider d that th qm ilent area includes plac to use 

own laptop, which mean th FM t am and Library taff succeed in managing thi s area 

and provide specific spaces that enable the students to use their own laptops. Finally, the 

third factor that was one of the most factors contributed in the sati sfaction level within 

quiet/ silent area was space is not noisy. The reason beyond that this area is not noi 

because the library provides a strict regul ation that do not allow tudent who want to tud 

together or do their di scussion and group assignments to u e this area that i p cift 'd fi r 

students who are looking fo r qui etnes. to study or do their research ffi ci ntl nn I 

effectively. 

However, the majority of respondents were not ati fi ed i 1 term of easy to a ss printing 

facilities from quiet/ silent area with mean equals (2.7 1 ), and the rea n b hind this 

unsatisfied is b cau e the only printing facility within the library building locat d in th 

level 2, and contains just two (2) printing machine and ne (I) c mputer wh r the qui ti 

silent area i located in three level within the library building, which are I vel two (2) 

three (3), and four (4). For instance, if student wants to print ome paper and h it at 1 

four, he has to go down tair and walk thr ugh di fferent pace to r ach printing faciliti 

which i unc mfortable ·ituution. Al, , the ati faction level of the interi rd 1gn f th 

qui ·t/ ' ii ·nt ar ·a was rank cl us th1; scv ·n (7) fac tor over the total fa tor , -. hi h ar ight 

(8) fa ·t r '. om ' r ·spond nts suppo 'Cd the interior de ign of thi area doe not h lp in 

i11 ·r ·usin • th · prndu ·ti ity ol' stud ·11ts, and the n.:ason hcyond that i b c u th i ar a 1 
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designed traditionally, and the li brur clo 'S t\l I It '"' t' t\\ .1r I ·h 111 1!.ing th' int ri rd ign 

of this area and ma! it m r ' 'r ' nti 

development flhe world in thi , rn in th t ' rm f int ri rd ' ign, whi h aim to help raise 

the efficiency and ffectiv n 

Table 5-24 indicate that the td. d iation o th factors, where factor such near to 

printing faci lities, find space and pace is too noisy were the highe t, where the results 

were in order (1.06, 0.999, & 0.992), and that means the variability of the an wer that 

respondents gave for these questions was high. Even though, the variability of the an wer 

of the factor focused on the convenient for individual study was the lowest because the td. 

deviation for this factor was the lowest with (0.803). 

Table 5-24: Mean & Std. deviation of different factors orderly within quiet/ silent orea 

Different factor Mean Std. Rank 
Deviation 

Space is convenient for 3.99 0.803 I 
individual study 

There is a place to use 3.85 0. 93 2 
own laptop 

Space is too noisy 3.74 0.992 3 

Furniture i c mC rtablc 3.70 0.899 4 

Ava ilabi lity to find pace 3.63 0.999 5 

I sc I b ok, .52 0. 97 6 

Int •ri r cl 'Si 1 11 i ncr ·nses .48 0. I 7 produ livity 

N 'Al' t pri nting racilities 2.7 1 1.05 
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Table 5-25 shows that there is stali 'a ll si 1nifi ':\l\t liff 'r ·n' l 'tW' '11 diff r nt variable 

of sati sfaction level wilhin quiet/ sil nt '1'' 1 b ms' p_, 1\u' i · I 'ss th n (0.05). 

Table 5-25: Friedman test of different variable of ti f. ction level within Quiet area 

N 

df 7 

.000 
a. Friedman Test 

From the open-ended question focused on the comments regarding quiet/ silent area came 

from the respondents, the majority of comments was that the respondents were unsati fi d 

with the number of plugs especially at level two (2), so they asked for more plug v ithin 

the quiet/ silent area. Moreover, the respondents stated that omc chair at third flo r 

making noises when there is any movement of those who arc using, and also som 'hair ' 

were broken. Al o the respondent eek to make the int rior des ign o f th ' quiet/ sil nt nre 1 

more producti ve. 

5.4.3 Satisfaction level within PCs lab 

From Table 5-26, the reliability equaled (-0.15), o we cannot u c variabl m asur th 

satisfaction level inn nparametric te t or to mea urc the ·ignificanc di ffi r n b tw n 

a group of factor . De criptivc analy i will be utilized t gauge mean and td. d iati n 

of each variables to determine ati faction level within P lab. 

Table 5-26: Reliability Analysis of satisfaction level within PCs lab 

Rcliabilit·y tatistics 

'r nbach's 
/\ lphaa 

-. I 8 

N of Item 

8 
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In Table 5-27, the factor ntribut d in th 

arranged starting from the factor that in r a th ati faction level to the factor that did 

not contribute too much in making the ati faction level high. The most three factors that 

got the high answer fro m the respondents were pace is convenient for individual study, 

computers meet my needs, and furniture is comfo rtable with mean in order (3.56 3.39 

3.36). The high level of satisfaction regarding space is convenient for individual tud 

within PCs lab mentioned that the l' brary provides a quiet space within PCs lab that h Ip 

users to do their works productively. Moreover, the respondents considered that c mput t" 

within the lab meet users' needs explained that the library provides the P s hh b 

computers to facilitate users in getting what they want. The respondent s ·on. id r .I thnt 

the furniture provided in thi area is good and conveni ent to sit for long tim , nn I th ' 

reason beyond that is FM team inspect the building to find the impr per rurnilur nn I 

maintain or change it regularl y. 

However, the majority ofrespondent wer not sati sfi ed int rm f a y ac e of printing 

facilitie from PCs lab with mean equals (2.65), and the rea on behind thi un ati fi ed i 

because the only printing fac ility in th library building located in the le el two (2) and 

contain just two (2) printing machine and one (1) com put r. Additionally th ati facti n 

level of space i · convenient fo r group tud y within P lab wa ranked a the e n 7) 

Ca t r ov 'r the total factors, which arc eight (8) fac tor . ome re pond nt upp d thi 

ar a as in · nvcni ent area f r group stud y because the tudent could not work tog ther, 

wh ·r · s ) tn · stud •nts ·01 is id ·r lh i.: group stud y is more pr ductive that indi idual tyle. 
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Tabl e 5-27 shows that the tandard cl · inti n t)!'th' Inst thr 'fl ·t 1:, whi ·h ar find pace, 

this area is n ar to printing fac ilili ~s nn l sp 1 ' is ' m ni 'flt f r gr up tudy w re the 

highest, where the r ult s w r 111 r r 1.0 , I. - \fl 1.04 and that means the 

variability of the answer that r ~ r th qu tion r lat d to the e factor 

convenient fo r individual study wa the low t b cause the std. deviation for thi factor 

was the lowest with (0.948). 

Table 5-27: Mean & Std. deviation of different factors orderly within PCs lab 

Different factors Mean 
Std. 

Rank 
Deviation 

Space is convenient fo r 
3.56 0.948 1 

Individual study 

omputer meet my Needs 3.39 0.984 2 

Furniture is comfortable 3.36 0.937 

Space is too Noisy 3.36 1.0 18 4 

Interior design increases 
3. 17 0.959 5 

Producti vity 

Avail ability to find space 2.85 L.076 6 

Space is convenient fo r Group 
2.69 1.045 7 study 

Nea r lo Printing Facilitie 2.65 1.049 8 

From the pen-ended question fi cuscd on the comment regarding P lab am fr m th 

re ponclents, the maj rity of feedbacks wa that the re pondent w re un ati fied ' ith th 

numb ' r f compul ' rs s they askucl fo r incrca ing c mput ' r within the P lab. 

Mor o ' r, th ' r ·spond unts ·uggcsted to increase the number f lab that can be u d any 

tim " 
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5.5 Satisfaction level regarding lightino~ tempo· 1turc ·1nd humidity 

The thi rd section within the que ti nnnir' is 1b nt th infrastru 'tur fa iliti of library, 

which focuses more n thr ( ) mnin 

thermal comfo rt which will 

h' t hr" ( ) at gorie ar lighting, 

ti n, and arrangem nt of different 

facilities within the Main Library building \ hi h v i\1 be analyzed in section (5.5). The aim 

of this section is to measure the comfortab le and ati fact ion level of respondent with the 

lighting system, temperature, and relati ve humidity within different spaces. 

5.5.1 Satisfaction level regarding lighting within different spaces 

Table 5-28 demonstrate the sati sfaction level of lighting within different pa e in th 

Main Library. The spaces in thi s table were arranged according to the level of ati fa ti n 

with the lighting from the area that received the highest level of ati sf'action fr m th 

respondents and ending at the area that got the lowest level of sati sfaction. 

The minimum mean to each space was one (1) if all respo11 dent consider d th light in 7 in 

the space is poor, and the maximum mean was fi ve (5) if all r pond nt rat d th lightin 

in the space as an excepti nal. 

According to Table 5-28, the first three area that got th hi gh r I I f ati fa ti n w r 

open space in level four (4), open pace in level three (3), and the individual tudy carr 1 

in level (4) with mean in order (3.8 1, 3.80, & 3.79). However, the pac that got the 1 ' t 

lev I of sati faction with lighting from the respondent · were group study room indi idual 

study carrels in lcv ' I two (2), and open ·puce in the ground fl oor with an am unt f m an 

in order ( .72, .7. , & .75). Thcrc..lfo re, the respondent. think that th lighting t m in 

tiles· ar ·us 11 ·cc.I to im1 rn c, and make it more better bccau e li ghting affect the u r ' 

·01111(.) rt and produ ·ti vit y. 
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In the term of std. deviati n, the std. d inti )I\ I' th' in Ii\ i lu·il 'tu i) 'Orr 1 in 1 vel two 

(2) was the hi ghest with (0. 7 7) whi h m ms th lt this 1'1 ' I r w·1 · th r pond nt most 

variable on wh re i. th li ghtin p or n. ·1 wwst 1 ''l rn 1 : ptional ab tter level of 

lighting, where they were th m t pr nd ut n m ur d by td. de iation in Table 

5-28. 

Overall, the satisfaction level with lighting in all spaces within the Main Library rated a 

a good, and the majority of respondents were satisfied with the lighting sy tern within the 

Library, but they are looking for more improvements to the system in some spaces. 

Figure 5-3 shows that how the respondents answered the question related to the lighting 

within different spaces in the Main Library. The last part in the chart, which defin , a a 

'not app licable" refers to the respondents who participant in this tud y, but they hav' n 

used the area for study before, so they were not ab le to rate the li ghting system. 

Table 5-28: Satisfaction level with lighting within different spaces 

Different spaces Mean Std. Rank 
Deviation 

Open pace/ level 4 3.8 1 .73 1 I 

Open space/ level 3 3.80 .709 2 

Individual study carrels/ level 4 3.79 .746 

Individual study carrels/ level 3 3.78 .72 1 4 

ollaborative area 3.78 .773 5 

Open pace/ level 2 3.75 .738 6 

pen space/ gr und no r 3.75 .686 7 

lndividun l study carrel I lcv ·I 2 3.73 .787 

; rou p study rooms 3.72 .780 9 

hom Figur · -. , it is ·lear to ·cc that the lighting within all pace got a good I I from 

th 111t1jori t or r •spond •11ts who are fam ili ar with each pa n though th 
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respondents who rated the lightin 1 s st ·m' ith in th' tit t"r ·nt SJ l • •: in th' Main Library 

as a poor or substandard was a Im nu ml ·r )f 1 'SI )n I ·nL'. wh ·r • th per ntage of 

respondents who ra ted the Ii 1htin 

respondents, and who rated th lighting a. a .ub. tnndnrd did n t exce d (4.5%) from the 

total respondents. 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 
Poor Substandard Acceptable Good Exceptional Not apllc bl 

• Open space/ ground floor • Open space/ level2 Op n space/ I vel3 

Open space/ level4 Collaborative area • Individual carre ls/ lev 12 

• Individual carrels/ level3 • Individual carrels/ level4 •Group study rooms 

Figure 5-3: Classification of lighting by respondents within different spaces 

5.5.2 Scale of temperature 

Table 5-29 repre ents the re pondent who have not u ed each pac within th Main 

Libra ry, so they were not able to decide whether the temperature wa cold, hot r between 

f them. Th numb (.)r of rnspond (.)nl ' who have not u ed a pace difD r from pace t other , 

and these r • 'pondents would not be able to answer the fo llowing part r lated t the 

t ·1111 eratur · nnd humidit y within different space , so they were con idered mi mg 111 

unul ys is th · dutu r •lat ed to temperature in this part and fo llowing part . 
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Table 5-29: Respond nt wh /1 n t 11 d tffi r nt p ces 

ifferenl spae s T I I r 'S! n i ' l\I ~ t a1 pli abl 

pen space/ grou nd n r - 42 (1 4.7%) 

Open space/ I v 1 2 - 39 (13.6%) 

Open space/ \ev I 3 2 6 26 (9.1 %) 

Open space/ level 4 286 31(10.8%) 

Collaborative area 286 44 (15.4%) 

Individual study carrels/ 
286 11 8(41.3%) 

level 2 

Individual study carrels/ 
286 107 (37.4%) level 3 

Individual study carrels/ 
286 109 (38.1%) 

level 4 

Group study rooms 286 132 (46 .2%) 

Table 5-30 explains who re pondent feel about the current tcm pcra tur ' in di !'fi·r nt sp 1 s 

within the Main Library. Scale used in this part was a Li ert scale tart d fr m old \ ith 

a number one (1) until hot with number s ven (7), o the minimum va lue of th m an in 

each space would be one ( 1) if all re pondent aid that the temp rature wa old and th 

maximum value would be seven (7) if all respond nt said that th t mperature wa h t. 

Table 5-30 arranged from the pace that ha a maximum mean regarding t mp rature and 

finishing with the space that ha a minimum va lue of mean r garding temperature. 

The three space that g ta higher mean were c ll aborativ area, group tud r m and 

pen ·pace in ground Ooor. Whenever the mean incrca e that mean the pa wa 

c n ' ider 'cl warm r 111 r ·than cooler. The mean of c ll ab rativ ar a equal d (3.66), whi h 

m ·ans th ' t •mp ·rntur ' within co ll aborative area wa con idcred n utral. Th group tudy 

rooms ' 1nl:un ·q uul ·ti ( . 1. ), so th · t ·mp ·rutun; within gr up study r m ' a d emed a 
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slightly cool accord ing to the respond nts. I w' ' r, th' t 1111 ntur' \Vi thin op n pac 

of ground fl or was rated a a sli Thtl 'O 1 b' rns' th m 111w1.- .04). 

However, spaces that got th 1 w t m n w r in 1 1 two (2), level three 

(3), and level four (4) with amount in ord r - .-9, _,7_ & 2.79). Therefore the majority 

ofrespondents con id red that th temp rature within op n pace of level two (2) a a cool, 

and the temperature of the open pace of le el three (3) and fo ur ( 4) as a cool to lightly 

cool. 

In the column of std. deviation in Table 5-30, which elaborates the variability of ach 

factor, it is clear that the scale of temperature in all spaces was variable on. Ev n th ugh, 

the std. deviation of the temperature scale in the indi vidual tudy carrel in level wa th 

highest with ( 1.38), o the respondents most vari abl e on determine the t mpcratur in thi s 

space. 

Table 5-30: Scale of temperature within diffe1 ent spaces 

Different spaces Mean SLd . Rank 
eviation 

ollaborative area 3.66 1.367 I 

Group study rooms 3. 13 1.224 2 

Open space/ ground Ooor 3.04 1.1 0 l 3 

Individual tudy carrels/ level 4 2.96 1.212 4 

Individual study ca rrels/ level 3 2.89 1.376 5 

Individual study carrels/ le cl 2 2.86 l .205 6 

pen space/ level 4 2.79 1.130 7 

p ·n spacd level 2.72 1.257 

p •n spacd lcv ·I .. 2.59 1.1 3 9 
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5.5.3 Satisfaction level with tempcratnr ' within rliffcr 'nt sp t • : 

Table 5-3 I explain the mean and std . i 'Vi 1ti 111 f th tion 1 r garding 

temperature within di f~ r nt spa in th ' lnin ibnr ' th t u ing the de eriptive 

analysis. The spaces arrang d in thi tab! th high t mean got. The 

minimum mean of each space wa one ( l ) wh n r pond nts chose much too cool" to 

answer this question, and th maximum wa se n (7) when respondents chose '"much too 

warm" for determining the satisfaction level regarding temperature. However, when the 

respondents chose number four ( 4), which is comfortable, it means the respondents were 

satisfied with current temperature. 

Collaborative area, group study rooms, and open space in ground floor were got th high t 

mean with amount in order (3.85, 3.47, & 3.42). Therefore, the majority fr pond nt 

considered that the cutTent temperature within collaborative area was comfortabl , and this 

area was the best area for students regarding the temperature. M r ov r, the temp ratur 

within the group study rooms and open space in ground floor were consicl r cl mfi rt nb l 

cool to comfortable according to the majority of respondents participated in thi r car h. 

However, the satisfaction level regarding temperature within open pa e in I v l tw (-) 

had the lowest mean (3.08), but wa till con idered as a comfortably cool. 

From Table 5-30, which elucidate the ca le of temperature and Table 5-31, it is ident 

to see that the majority of respond nts consider d the temperatur a a omfortably ool 

and comfi rtablc in all space within the building which mean that the r pondent fi l 

that · m ·tim 'S the temperature was coo ler than what should be in ome pace . 
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Table 5-31: Satisfaction lev I with t mp ratw 1' 1thm dift r nt p ces 

Different spaces \ 'nn 
~ 1 l. R nk 

l ,, i ti n 

ollaborati v ar a -· 5 I. I - I 

roup study ro m, ..+7 1.0 0 2 

Open space/ ground noor 3.42 . 50 3 

Individual tudy ca rrel I 
3.32 .936 4 

level 4 

Individual study carrels/ 
3.27 .944 5 

level 2 

Individual study ca1Tels/ 
3.25 1.064 6 

level 3 

Open space/ level 3 3.24 1.079 7 

Open space/ level 4 3.23 .942 8 

Open space/ level 2 3.08 .970 9 

Figure 5-4 explain bow respondent feel about the temperature and the sati sfacti n or 

comfortable level regarding current temperature. From the figure, we can s that th 

percentage of respondents who rated the temperature as a "much t o warm" do' n t 

exceed (0.3 %) even the temperature was not rated as a "much too warm ' in m t p c~ 

within the library. Mor ov r, (9.1 %) of respondent rated the temperatur as a "too -v arm" 

within the collaborative area, which wa the highc t pcrc nt among th dif~ r nt pa 

However, (37 .3%) was the low t percent among pace to rate the t mperatur a a 

"comfortable'', which wa in the open space in level three (3), and (29.3%) wa th lo e t 

percent among 1 ·ice to rate the tcmpcrature as a "comfi rtably cool'' in coll aborati ear a. 

12 en though, in ·ol lal orativ · aret1, ( 10.710,) of respondents rated the temp ratur as a ''too 

warm", und 1 ... . 8%) )rr ·spond ·nt s rated the temperature as a "comfo rtabl y arm ', o this 
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area was the respondents mo t variabl ·on h )Osin ) th' ·nm fl rt lbl '1 ·v ·l, wh ·r th y were 

the most spread out on as measur d b std. d 'Vinti )11 )11 

60.00% 

50.00% 

40.00% 

30.00% 

20.00% 

10.00% 

0.00% 
e. 00 00 ~~ ... ~ .._(:' 

c; c; ~ 'b ~'b ~'b 
.t...,00 ~ ~o~ ':S>~ ,co 00 'b <.,O~ 't-_0~ ~ 

/'-'b (5' 
<.,0(:-

~o v 
<.,O~ 

open space/ ground floor Open space/ level2 Open space/ level3 

Open space/ level4 Collaborative area Individual study carrels/ level2 

Individual study carrels/ level3 Individual study carrels/ levPl4 Group study rooms 

Figure 5-4: Classification of current temperature within difforont spocos 

5.5.4 Changed regarding temperature 

Table 5-32 represents the change that should happen regarding to the temp rnture within 

different spaces in the building from the respondents' perspective. In thi s case, the mean 

wa either equal to one (I) in case of all respondents de ired to make the temperature ool r 

than before, two (2) in case of all respondents thought that there is no need to change th 

temperature, or three (3) in case of all respondent craved to make the temperature warmer. 

From Table 5-32, the mean of changed regarding temperature within open pace in le I 

two (2) was the highe t with (2.32) and the (std. 0.575), which means the majorit of 

re pondents did not think there is any need to change the temperature within thi pace, 

but a good number of respondents believed that the temperature h uld b warmer. 

1 lowev ·r, ·hang ·d temperature regarding collaborative area were got the !owe t mean and 

hi ,h ·st std. d ' i11tio11 (M 1.79, std . 0.65), which means that there wer a hug numb r f 
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respondents who want to mnk' th · t ' mp n tnr "ithin thi~ ar \ l · I 'r than b for , and 

according to the td . deviati n, the ans' 'rs 1b ut ·lnng d t mp r tur ithin thi area 

were the respondents mo t variabl on. 

Table 5-32: Changed regarding temperature 

Different pace Mean 
Std. Rank 

De iation 

Open space/ level 2 2.32 .575 l 

Open space/ level 4 2. 19 .572 2 

Individual study carrels/ 
2. 18 .593 3 

level 2 

Individual study carrels/ 
2. 17 .643 4 level 3 

Individual study carrels/ 
2. 16 .60 1 5 

level 4 

Open space/ level 3 2. 14 .6 14 6 

Group study rooms 2. 10 .592 7 

Open space/ ground f1 oor 2.07 .462 8 

Co llaborati ve area 1.79 .647 9 

From Figure 5-5, the decisions regarding change temperatur within co ll aborati ar a 

were divided into "cooler" with (33.9%) and "no change' with (53.7%) of total 

respondents. In addition, there wa a clear variability in the answers regard ing op n pac 

in level two (2) between "no change" and "warmer'', wh re the re pondent hose d 1r 

to keep the t mp rature un hanged (57.1 %), and the re pondents who wanted to mak th 

temperntu r·cool r( 7._0/o). 
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80.00% 

60.00% 

40.00% 

20.00% 

0.00% 
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UNIVERSITI MALAYA 

Cooler No change 

Open space/ ground floor Open space/ level2 

Open space/ level 3 Open space/ level 4 

Warmer 

Co llaborative area Individual study carrels/ level2 

• Individual study carrels/ level3 Individual study carrels/ level4 

Group study rooms 

Figure 5-5: Changed regarding temperature 

5.5.S Acceptability of temperature 

Table 5-33 shows the overall level of acceptability regarding to current temperature within 

different spaces in the building. The range of mean in this table i one (I), wh r th 

minimum value of mean equals one (1) and the maximum i · two (2). If the mean qunl 'd 

one (1 ), that means the temperature were not acceptable according lo the an w r of all 

respondents. However, if all respondents accepted the current tempera lure, the mean' ould 

equal two (2). 

From Table 5-33, the mean in different spaces wa between (M= 1.82) within open pace 

in ground floor and (M= l .70) within collaborative area and individual study carrel in level 

two (2) which means that the majority of re pondents were overall ati fied with current 

temperature. 

vcn though, the level of acceptability of current temperature got from the re p ndent 

within diffcrcnk8t space· in the Main ibrary did not mean that there i none d to change 

the temp 'ratur' in some areas. Thut mean the majority of the re pondents adapted with 

th ·11rr ·nt t ·mp ·rnturc and ·onsid ·red it ucccptablc, but they lo k ahead t impr e the 
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temperature by make it cool ·r or wnrm r th rn th ' \1 11' ·111 t mp ' r \lur within different 

spaces. 

Table 5-33: Acceptability of temperature 

Different spa c M an 
Std. Rank 

D iation 

Open pace/ ground floor I. 2 .382 l 

Open space/ level 4 1.8 1 .392 2 

Group study rooms 1.8 1 .397 3 

Individual study carrels/ 
1.79 .408 4 

level 4 

Open space/ level 2 l. 77 .420 5 

Open space/ level 3 1.77 .420 6 

Ind ividual study carrels/ 
1.73 .444 7 

level 3 

Collaborative area 1.70 .458 8 

[ndividual study carrels/ 
1.70 .459 9 

level 2 

Figure 5-6 shows the overall acceptability of the temp rature within diffi rent pa c in th 

Main library. The percentage of respondents who con id r d the t mp ra tur acceptabl 

within open space in ground floor was the highest (82.40%), and the !owe t p rcentag 

was (70.20%) within collaborativ area and individual study carrel in level two (2). E n 

though, the percentage f re p ndents who believed that the temperature not ac ptabl 

did not exceed ( 0.00%), where the high st percentage was within collaborati ar a and 

individual stud carrels in lcv ·I two (2) with (29. 0%). 
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100.00% 

5000% 

0.00% 
Not acceptable 

Open space/ ground floor 

Open space/ level3 

Acceptable 

Open space/ level2 

Open space/ level4 

Collaborative area Individual study carrels/ level2 

Individual study carrels/ level3 • Individual study carrels/ level4 

Group study rooms 

Figure 5-6: Acceptability of current temperature 

5.5.6 Satisfaction level regarding humidity within different spaces 

Table 5-34 represents the satisfaction level with humidity within different space in th 

Main Library. This table explains the mean and std. deviation f the level f omfortnbl 

regarding humidity within different spaces, and these spaces arranged in this tnbl' 

regarding to the highest mean. The mean would be one (1) if all respondents con id r d 

the humidity is "much too dry", seven (7) if all respondents chose "much to humid" t 

mention the humidity, and the mean would equal four ( 4) if all re p nd nts consider d the 

humidity is "just right". 

Collaborative area, individual study carrel in level two (2), and individual tudy can-els in 

level four (4) got the highe t amount of mean with (3.94, 3.93, & 3.92), which m an the 

majority of respondents believed that the humidity within these area was almo t 'ju t 

right" . Therefor , the re pendents were ati tied with the level of humidity ithin the e 

area . l lowever, the lowest mean or humidity was within open pace in ground flo r with 

(3.86), which al so means that the majority of resp ndent were almo t ati fied with the 

humiclit withi11 this nr ·11 . 
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The highest std. deviation wns (0.81 . ) within th' in ih i iu 11 stu l ' ·m 1 in 1 el two (2), 

which means that the respondent s was most v:iri ll l n i 't rmining th 1 of humidity, 

where they were the most prcad out n m n ur d by td . d viation. 

Table 5-34: Satisfaction level with humidity within different spaces 

Different spaces Mean 
Std. Rank 

Deviation 

Collaborative area 3.94 .715 1 

Individual study carrels/ 
3.93 .813 2 level 2 

Individual study carrels/ 
3.92 .765 3 level 4 

Open space/ level 4 3.92 .724 4 

Open space/ level 2 3.88 .745 5 

Open space/ level 3 3.87 .7 16 6 

Individual study carrels/ 
3.87 .807 7 level 3 

Group study rooms 3.87 .764 8 

Open space/ ground floor 3.86 .664 9 

5.6 Satisfaction level with arrangement of different facilities within the 
building 

From Table 5-35, the reliabi lity is (0.75), so we can consider it as mea ured by ronba h' s 

alpha for the satisfaction level with arrangement of different faci lities within the main library 

to be good. 

Table 5-35: Reliability analysis of satisfaction leve l regarding arrangement of different facilities 

RclialJil ity Statistics 

'rnnbach's 
N of lt <.:ms Alpha 

0.75 5 
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From Table 5-36, the mean r th l'n ·tor nmnl r t\\ _ , "hi ·h i: .. ' h Iv of books & 

journals" was the hi ghest with ( . ), so th' l\l sti n th t f u. ' nth ati faction level 

with arrangement of the shelve f bo k and j urn 1 g t th highe t an wer from the 

respondents. Moreover, the std . d viation of th factor number five (5), which is 'Drink/ 

Snack area" was the highest with (1.03), so this factor was the respondents most variabl n 

where they were the most spread out on as measured by std. deviation. 

Table 5-36: The mean & std. deviation for different factors contributed to satisfaction level with 
arrangement of different facilities 

Different facilities Mean 
Std. 

N 
Deviation 

Interaction area 3.55 0.788 286 

Shelves of books & 
3.63 0.8 10 286 

journals 

Printing faci li ties 2.77 1.0 14 286 

Toilets 3.50 0.983 286 

Drink/ Snack area 3.09 1.025 286 

Table 5-37 displays the average mean of total facto rs, which are fiv (5) fact r . Th 

minimum mean would be five (5) , ifresp ndents an wered all que tion by trongly di agr , 

and the maximum mean would be (25), if re pondents answer d all que tions by str ngly 

agree. According to table (average), the averag mean of factor was (16.53) so we an ay 

that overall the respondents were approximately neutral with the arrang m nt of diffl rent 

facilities within the building. 

Table 5-37: The average mean of satisfaction level with arrangement of different facilities with Main 
Library 

M ·o n V:irinnc.;u 

1 ).5 10.875 

ld. 
I c.;v ial ion 

3.298 

N of 
Item 

5 
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Table 5-38 demonstrates if item d I ' I i , ' hnt th' nti h l w )\1\ i h w' b n if th it m was not 

included in the scale, and w can Imm whi ' h is th it 'm by I king, t th la t column, where 

the highest number mention th fa tor thnt did n t h Ip in t rm of coefficient alpha. In this 

study and according to Table 5-38 the factor that did not actually contribut to the 

sati sfaction level with arrangement of different facilities was facto r number four (4), which 

is '~Toil ets", so we can delete this question fro m the study. 

Table 5-38: Cronbach's Alpha if Item Deleted related to arrangement of different facilities 

Scale Mean if Scale Variance if 
Corrected Cronbach' 

Different fac ili ties 
Item Deleted Item Deleted 

Item-Total Alpha ifltem 
Correlation Deleted 

Interaction area 12.98 7.943 0.520 0.7 12 

Shelves of books & 12.90 7.520 0.607 0.68 
journals 

Printing fac ilities 13.76 6.968 0.537 0.70 

Toilets 13.03 7.785 0.387 0.75 

Drink/ Snack area 13.44 6.731 0.58 1 0.6 5 

In Table 5-39, factors contributed in the sati sfaction level with arrangement of di ffi r nt 

facilities within the Main Library building were arranged from the highest m an until the 

lowest. The arrangement of helves of books and journals got the highest mean (3 .63), which 

means that the majority of respondents were sati sfi ed with the arrangement of shelve of 

books and journals. Even though, the arrangement of printing facilities got the !owe t mean 

(2.77), which mean · that the majorit y of respondents were almo t dis ati fied with th 

arrangement of printing fac ilities. 
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The std. deviation f the arrnngem nt or printing r1 'i\iti 'S rn i lrin na k area were the 

highest with ( 1.014, & 1.025), whi h m' rn th 'S' tw fo t rs w r th r pondents most 

variable on, where they were mo t pr ad out n m ur d b td. d viation. 

Table 5-39: Mean & Std. deviation of different factors orderly regarding arrangement different 
facilities 

Different facilities Mean 
Std. 

Rank 
Deviation 

Shelves of books & 
3.63 .810 1 

journals 

Interaction area 3.55 .788 2 

Toilets 3.50 .983 3 

Drink/ Snack area 3.09 1.025 4 

Printing facilities 2.77 1.0 14 5 

5.7 Relationship between level of study and use of different spaces 

Table 5-40 shows that there was a statistically significant difference in use of ollab rati 

area and PCs lab among level of study because (P<0.05), while there was not signifi 'nnt 

difference in use of other areas among level of study. 

Table 5-41 represents the relationship between the level of study and the u of differ nt 

spaces within the Main Library. The mean whether equals one (1) if the students u d the 

area or zero (0) if students did not use it. From the table, it is clear to see that the mean of 

bachelor student who used the collaborative area wa (0.92), which means (92%) of total of 

bachelor tud nts and the percentage of master students used collaborative area wa (78%). 

Ev n though, the p 'rcentagc of Ph . students who u ed the co ll aborative area did not xce d 

(70%) with (M- 0.67), which equaled (9.1 %) of total students used this area. 
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In the term of the use of group study ro )tnS, (7 ° o r iii l ) tn 1 tud 'nt u d thi area with 

(M=0.75). However, (6 1.7%) of total tud nt s us :l this wa ba helor tudents with 

(M=0.58, & std.= 0.496). Even though, 1 th . n -0° o) f p tgraduat tudents u ed the 

group study rooms, where the mean and std. of ma ter tudents were (M=0.48, & td.=0.503), 

and the mean and std. of Ph.D student equaled (M=0.48, & std.=0.508). Therefore the 

percentage of postgraduate students who utilized this area did not exceed (35%) of total users. 

Moreover, Ph.D students who used the individual study carrels was (76%) of total Ph.D 

students, and (73%) of master students used this area. However, less than (50%) f 

foundation students used this area with (M=0.45, & std.=0.522). The use of the quiet/ sil nt 

area was almost (100%), where (94%) of bachelor tudent was the 1 s per cntag f 

students who used this area. 

Lastly, postgraduates were the most use of PCs lab, where the mean and std. of mat r 

(M=0.75, & std.=0.434) and Ph.D (M=0.61, & std.=0.496), but less than (50%) of ba h lor 

students used PCs lab with (M=0.48). 

Table 5-40: Kruskal-Wallis Test of relationship between level of study and use of different spaces 

Test Statisticsn,b 

Use of Use of Use of Use of 
Use of collaborative group study individua l quiet/ 
pcs lab 

area rooms study carrels si lent area 

Chi-Square 22.070 3.348 4.270 3. 180 17.774 

Df 4 4 4 4 4 

Asymp. ig. .000 .501 .371 .528 .001 

a. Kruska l Wn llis T"st 

b. roupi11g Yririnb l : Lev ·I or ludy 
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Table 5-41: Relationship b tw n I u of different spaces 

Use r s~ r s r e of Use of 
Level of study collaborati e gr up stud individual quiet/ 

PCs lab 
area r m tud carrel silent area 

Bachelor Mean 0.92 0.58 0.67 0.94 0.48 

N 165 165 165 165 165 

Std. 
0.270 0.496 0.471 0.239 0.501 

Deviation 

Master Mean 0.78 0.48 0.73 0.96 0.75 

N 73 73 73 73 73 

Std. 
0.417 0.503 0.449 0.200 0.434 

Deviation 

Ph.D Mean 0.67 0.48 0.76 1.00 0.61 

N 33 33 33 33 3 

Std. 0.479 0.508 0.435 0.000 0.496 
Deviation 

Foundation Mean 0.64 0.45 0.45 1.00 0.45 

N I l 11 11 11 11 

Std. 0.505 0.522 0.522 0.000 .5--Deviation 

Diploma Mean 1.00 0.75 0.75 1.00 0.2 

N 4 4 4 4 4 

Std. 
0.000 0.500 0.500 0.000 0.500 

Deviation 

Total Mean 0.85 0.54 0.69 0.95 o.-6 

N 286 286 286 286 2 6 

Std. 
0.36 1 0.499 0.464 0.209 0.497 Deviation 

5.8 Differences in satisfaction level within different spaces among level of 
study 

Investigation on the distinction in the level of sati faction level within variou pace in the 

Main Library among the l<..:vel of study is clone utilizing Kruskal-Walli te t to decide among 

whi h bunches the genuine contrasts lie in light of the way that the individual factors are 

normall distribut 'd. Th<.: out ·omus urn introdu c<..:d and examined in the ucceeding 

scgm 'nt ·. 
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5.8.1 Comparison satisfaction level within coll tbc>r :ttivc \r n uuong I vcl of study 

with different variable within collaborati ar n m ng I v l of tudy. 

Table 5-42: Kruskal-Wallis Test of satisfaction level within COLA among level of study 

Test Statisticsa,b 

Chi-Square df Asymp. Sig. 

Find space 1.071 4 0.899 

Space is convenient 5.455 4 0.244 

Space is too noisy 1.966 4 0.742 

Interior design 
7.633 4 0.106 

increases productivity 

Furniture is 
5.113 4 0.276 

comfortable 

Furniture is movable 1.230 4 0. 87 

There is a place to use 
2.321 4 0.677 

own laptop 

Close to books 4.398 4 0.355 

Near to printing 
4.590 4 0.332 

facilities 

a. Kruskal Wallis Test 

b. Groping Variable: Level of Study 

Table 5-43 presents the outcomes of the comparison of mean among various levels of 

study. In the satisfaction level with find space, diploma tudents w re more ati tied ,. ith 

mean (M=3.50). however, foundation and master students were less satisfied with m an 

(M=3.27). ln the term of if the space is convenient, diploma tudent were mo t ati fied 

(M=4.25), but foundation students were less satisfied (M=3.45). Moreover foundation 

stud •nt s 'Onsid r ·d ·ollnborntivc un.:a as a noisy area with (M=2. 2), wher other tudents 

consid •red this urea wus not noisy and even was not quiet. In the part of interior design 
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increases the productivity, ba 'holor stud 'nts w 'r ml r' snti:fi i .70), and diploma 

students were 1 ss sati fied (M= .00). Furth 'rm r dip\ mu stud nt were more satisfied 

in the term of furniture is comf rtabl and m ab\ (M=4.25, 3.75), and foundation 

students were less satisfied (M=3 .55 , 3.27). In th factor of there is a place to u e own 

laptop, bachelor students were most satisfi d (M=4. l 2), while diploma students w re most 

satisfied with this area is close to books (M=4.00). Finally, students from different levels 

of study were unsatisfied with the term of this area is near to printing facilities, and diploma 

students were most unsatisfied with (M=2.25). 

Table 5-43: Mean & Std. Deviation of satisfaction level within COLA among level of study 

Different 
Bachelor Master Ph.D Foundation Diploma Total 

factors 
N 165 73 33 11 4 286 

Mean 3.38 3.27 3.42 3.27 3.50 
Find space Std. 

1.117 1.083 1.062 0.905 1.29 1 1.091 
Deviation 

Space is Mean 3.76 3.63 3.61 3.45 4.25 3.70 

convenient Std. 
0.89 1 0.890 0.899 0.820 0.957 0. 90 

Deviation 

Space is too Mean 3. 18 3.12 3.27 2.82 3.25 3.16 

noisy Std. 
1.120 1.142 1.008 0.874 0.957 1.100 

Deviation 
Interior Mean 3.70 3.48 3.52 3.09 3.00 3.59 
design 

Std. mcreases 0.879 1.002 0.795 1.044 0.816 0.916 
productivity Deviation 

Furniture is Mean 4.01 3.89 3.85 3.55 4.25 3.95 

comfortable Std. 
0.811 0.95 1 0.972 0.820 0.957 0. 71 

Deviation 

Furniture is 
Mean 3.50 3.49 3.33 3.27 3.75 3.47 

movable Std. 
0.979 0.9 15 1.051 0.786 0.957 0.961 

Deviation 
There is a Mcan 4. 12 3.99 4.06 4.09 3.75 4.07 

place to use lei. 
0.844 0.9 5 0.899 0.831 0.500 0. 6 own laptop Deviation 

lo ct 
Mean 3.59 3.48 3.36 3.27 4.00 3.53 

b )Ob 
Id. 

0.9 () 0.959 0.929 0.786 Dcvinl ion 1.155 0.935 

Ncnr to M0nn 2.58 2.84 2.76 2.45 2.25 2.66 
print in • Std. 

1.07 1 0.958 1.032 0.934 fH ·i litics Deviation 0.500 1.030 
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5.8.2 Comparison satisfaction level wiihiu quiet/ silent nr i\ nmong le cl of study 

Table 5-44 elaborates that th that th ' r ' ns stnti ' 11ly not igni ficant difference in 

satisfaction level with differ nt ariabl s ' ithin qui t/ ii nt ar a among level of study 

except "find space" variable, where there wa tatically ignificant difference among level 

of study because P-value less than (0.05). 

Table 5-44: Kruskal-Wal/is Test of satisfaction level within quiet! silent area among level of study 

Test Statisticsa.b 

Chi-Square df Asymp. Sig. 

Find space 11.444 4 0 .022 
Space is convenient 

4.332 4 0.376 
for individual study 

Space is too noisy 2.932 4 0.569 

Interior design 
3.617 4 0.460 

increases oroductivity 
Furniture is 

4.795 4 0.309 
comfortable 

There is a place to use 
5.117 4 0.276 

own laotoo 
Close to books 3.777 4 0.437 
Near to printing 

2.678 4 0 .613 
facilities 

a. Kruskal Wallis Test 

b. Groping Variable: Level of Study 

Table 5-45 represents the results of the comparison of mean among num rou I vel of 

study. In the satisfaction level with find space, Ph.D students were more satisfied with 

mean (M=3.75). however, diploma students were not satisfied and even unsatisfi d with 

mean (M=3.00). in the term of if the space i conveni nt for individual study ma ter 

students were mo t sati fied (M=4. I 1), but diploma students were less satisfied (M=3.75). 

Also, students from different levels of study did not con ider the quiet/ ilcnt area a a 

n isy ·pace. In the part of int rior design increase the productivity bachelor and Ph.D 

stud 'nls w ·r' mor' snlisli<.xl (M · .55), uncl diploma student were le s ati fi ed (M= .00). 

M r ovor, ba hclor students w 'ro more satisfied in the term of furniture i comfortable 
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(M=3.76), and diploma stud 'nls w 'r' kss sntisti 'i ( . 0 . In th' fa tor of there is a 

place to use own laptop, Ph. tud ' nl s ' 'r m ).:'t ti ·fi 'd (M=3.97), whil diploma 

students were most sati fied with thi ar'a i I s to b k ( =3.75). Finally, tudents 

from different levels of study were un ati fied ith the t rm ofthi area is near to printing 

facilities, and master student wer mo t un atisfied with (M=2.55), while diploma 

students did not consider this area is near to printing facilities or not. 

Table 5-45: Mean & Std. Deviation of satisfaction level within quiet area among level of study 

Different factors Bachelor Master Ph .D Foundation Diploma Total 

N 165 73 33 11 4 286 

Mean 3.56 3.75 3.97 3.09 3.00 3.63 
Find space Std. 

1.026 0.954 0.847 1.044 0.8 16 0.999 
Deviation 

Space is Mean 3.93 4.11 4.06 3.82 3.75 3.99 
convenient for Std. 

0.835 0.809 0.659 0.603 0.957 0. 0 individual study Deviation 

Space is too 
Mean 3.68 3.86 3.88 3.55 3.75 3.74 

noisy Std. 
1.036 0.962 0.893 0.820 0.957 0.992 

Deviation 

Interior design Mean 3.55 3.37 3.55 3.27 3.00 3.48 
mcreases Std. 

0.8 16 0. productivity Deviation 
0.822 0.979 1.003 0.647 I 

Furniture is Mean 3.76 3.58 3.70 3.73 3.00 3.70 

comfortable Std. 
0.847 0.927 1.045 1.009 0.816 0. 99 

Deviation 
There is a place Mean 3.80 3.95 3.97 3.64 3.50 3.85 

to use own Std. 
0.905 laptop Deviation 

0.9 11 0.847 0.809 0.577 0.893 

Mean 3.57 3.42 3.58 3. 18 3.75 3.52 
Close to books Std. 

0.892 0.832 1.062 0.957 0.897 
Deviation 

0.874 

Near to printing 
Mea n 2.75 2.55 2.82 2.64 3.00 2.71 

faci li tic Std. 
1.056 1.04 1 1.185 0.924 0.816 1.059 

Ocvintion 

5.9 Comparison satisfaction level regarding lighting among level of study 

From Table -46, th' r ·li abi lity is (0.66), so we can cons ider it a mea ured by Cronbach' 

alpha for the suti sl'm:tion level with li ghting within the main library to be sati fied. 
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Table 5-46: Rellebilily An ly i of I reg rding lighting 

Table 5-47 hi ghlights that there was not stati cally ignificant because P-Value more than 

(0.05) in sati sfaction level with lighting among level of study. 

Table 5-47: Kruska l-Wallis Test of satisfaction level with lighting among level of study 

Test Statisticsa.b 

Chi-Square df Asymp. Sig. 

Ground floor 5.892 4 0.207 
Open space level 2 0.2 16 4 0.995 
Open space level 3 1. 134 4 0.889 
Open space level 4 5.948 4 0.203 

Collaborative area 3.242 4 0.5 18 

Individua l carrels level 2 4.855 4 0.302 

Individua l carrels level 3 1.88 1 4 0.758 
Individual carrels level 4 1.043 4 0.903 

Group study rooms 2.072 4 0.722 

a. Kruskal Wall is Test 

b. Groping Variable: Level of Study 

Table 5-48 explains the results of the comparison of mean among different level of tudy. 

In the satisfaction level with lighting at ground fl oor, bachelor and Ph.D students w r mo t 

satisfied with mean (M=3.79). Master students were more sati sfi ed with lighting on open 

space at level two (2) (M=3.80). Moreover, foundation students were most sati sfi ed with 

lighting on open pace at level three (3) (M=3.9 l ), while diploma student wer mo t 

satisfi ed with lighting on open space at lev I fo ur ( 4) (M=4.33). In collaborative area master 

student wore m t satisfi d with (M -= .82). Also, bachelor tudent were very atisfi ed with 

lighting n individual carrels at level two (2) (M=3.77), while Ph .D tudent were 

'Xcc ·din •ly sntisfi ·d 0 11 indi vidua l ·urrds al level three (3) (M- 3.9 l ), and diploma tudents 

98 

Univ
ers

ity
 of

 M
ala

ya



were more sati tied n individual 'arr 'Is nt I ' V I Ct m ( -\.) ( I -LOO). in lll , diploma tudents 

were most satisfied on group room with M=4.0 . 

Table 5-48: Mean & Std. Deviation of satisfaction level with lighting among level of study 

Different 
Bachelor Master Ph.D Foundation Diploma Total 

spaces 
N 144 60 28 9 3 244 

Ground floor Mean 3.79 3.65 3.79 3.78 3.00 3.75 

Std. 
0.678 0.633 0.738 0.833 1.000 0.686 

Deviation 
N 137 65 30 11 4 247 

Open space Mean 3.74 3.80 3.73 3.73 3.75 3.75 
level 2 Std. 

Deviation 
0.770 0.733 0.740 0.467 0.500 0.73 

N 149 63 33 11 4 260 

Open space Mean 3.82 3.76 3.76 3.91 3.50 . 0 
level 3 Std. 

Deviation 
0.726 0.615 0.830 0.539 1.000 0.70 

N 145 64 32 11 3 255 
Open space Mean 3.83 3.69 3.8 1 4.09 4.33 .81 

level 4 Std. 
Deviation 

0.739 0.774 0.644 0.539 0.577 0.7 1 

N 152 57 22 7 4 242 
Collaborative Mean 3.76 3.82 3.77 3.43 4.25 3.7 

area Std. 
Deviation 

0.752 0.805 0.869 0.787 0.500 0.773 

N 98 40 24 3 3 16 
Individua l Mean 3.77 3.75 3.63 3.00 3.67 3.73 

carrels level 2 Std. 
Deviation 

0.797 0.809 0.770 0.000 0.577 0.787 

N 100 50 22 4 3 179 
Individual Mean 3.75 3.80 3.91 3.50 4.00 3.78 

carrels level 3 Std. 
Deviation 

0.796 0.639 0.610 0.577 0.000 0.721 

N 100 48 21 5 3 177 
Ind ividua l Mean .80 3.79 3.67 3.80 4.00 3.79 

carrels level 4 Id. 
Deviation 0.765 0.743 0.730 0.447 1.000 0.746 

N 95 5 16 5 3 154 

r u1 r Oll\S 
M 'H ll 3.68 .80 3.81 3.40 4.00 3.72 

Id. 
0.775 0.797 0.8 4 0.548 1.000 lkvinlio11 0.7 0 
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5.10 Comparison satisfaction level r gnrrling t mpcrature among level of 
study 

From Table 5-49, the reliability i (0.6 , w an n id r it a measur d by Cronbach's 

alpha for the satisfaction level with lighting within th main library to be sati fi ed. 

Table 5-49: Reliability Analysis of satisfaction level regarding temperature 

Reliability Statistics 
Cronbach's 

N of Items 
Alpha 
.686 9 

Table 5-50 shows that there was statically not significant because P-Value more than (0.05) 

in satisfaction level with temperature among level of study. 

Table 5-51 explains the outcomes of the comparison of mean among different I v Is of stud . 

In the satisfaction level with temperature at ground floor, foundation students wcr' most 

satisfied with mean (M=3.89). Diploma students were more .;atisfied with temp raturc on 

open space at level two (2) (M=3.50). Furthennore, Ph.D students were mo t satisfi d with 

temperature on open space at level three (3) (M=3.58), while foundation student were mo t 

satisfied with temperature on open space at level four (4) (M=3.55). In collaborative area, 

diploma students were most satisfied with (M=4.25). Also, diploma students were very 

satisfied with temperature on individual carrel at level two (2) (M=4.00), while Ph.D 

students were exceedingly satisfied on individual carrels at level three (3) (M=3.59), and 

diploma students were more satisfied on individual ca1Tels at level four ( 4) (M=4.00). Finally, 

diploma tudcnts were most 'ali ·ficd on gro up rooms with (M=4.00). 
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Table 5-50: Kruskal-Wallis Test of s tisf. cti n I \' I 1 it/1 t mper ture among level of study 

Test tntistics"·h 

hi- quar df Asymp. Sig. 

Ground f:l oor 4.783 4 0.310 

Open space level 2 2.832 4 0.586 

Open space level 3 2.460 4 0.652 

Open space level 4 2.4 11 4 0.661 

Collaborative area 1.363 4 0.851 

Individual carrels 
2.058 4 0.725 

level 2 
Individual carrels 

3.694 4 0.449 
level 3 

Individual carrels 
1.343 4 0. 854 

level 4 

Group study rooms 3.632 4 0.458 

a. Kruskal Wall is Test 

b . Groping Vari able: Level of Study 

Table 5-51: Mean & Std. Deviation of satisfaction level with temperature among level of study 

Different 
Bachelor Master Ph.D Foundation Diploma Total 

spaces 
N 144 60 28 9 3 244 

Ground floor Mean 3.40 3.48 3.57 3.89 3.25 3.42 

Std. 
0.802 0.987 0.634 1.167 0.500 0.850 

Deviation 
N 137 65 30 11 4 247 

Open space Mean 3.02 3.08 3.25 3. 11 3.50 3.08 
level 2 Std . 

Deviation 
0.992 0.878 1.078 l.054 0.577 0.970 

N 149 63 33 11 4 260 
Open space Mean 3. l 7 3.26 3.58 3.00 3.25 3.24 

level 3 Std . 
Deviation 

1.057 1.086 1.200 0.943 0.957 1.079 

N 145 64 32 II 3 255 
pen spac<.: M<.:a n 3.23 3.24 3.09 3.55 3.50 3.23 
level 4 td. 

Dcvinti on 0.926 l .066 0.843 0.820 0.577 0.942 

N 152 57 22 7 4 242 
ll nb rn ti Mcn11 3.82 3.88 3.86 4.00 4.25 3.85 

fl l'Cfl td . 
Deviation 1.122 1.181 1.207 1.155 0.500 1.132 
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Different 
spaces Bnchclor M \ St 'r Ph. F un I 1tion Diploma Total 

N 98 -10 _-J 3 3 168 
Individua l 

Mean 3.25 3 . ...'.3 3.39 3.00 4.00 3.27 carrels level 
2 Std. 

0. 0 1.06 0. l.000 0.000 0.944 
Deviation 

N 100 50 _2 4 3 179 
Individual 

Mean 3.17 3.27 3.59 3.40 3.00 3.25 carrels level 
3 Std. 

1.111 1.036 1.054 0.548 0.000 1.064 
Deviation 

N 100 48 21 5 3 177 
Individual 

Mean 3.28 3.33 3.43 3.33 4.00 3.32 carrels level 
4 Std. 

0.946 0.929 0.992 0.577 0.936 Deviation 
N 95 35 16 5 3 154 

Group rooms Mean 3.45 3.51 3.31 3.80 4.00 3.47 
Std. 

1.079 0.919 1.195 0.447 0.000 1.030 
Deviation 

5.11 Comparison satisfaction level regarding humidity among level of 
study 

From Table 5-52, the reliability is (0.67), so we can consider it as measured by ronbach 's 

alpha for the satisfaction level with lighting within the main library to be sati ti ed. 

Table 5-52: Reliability Analysis of satisfaction level regarding relative humidity 

Reliability Statistics 
Cronbaeh's 

N of Items Alpha 
.671 9 

Table 5-53 illustrates that there was statically not significant because P-Value more than 

(0.05) in sati sfaction level with humidity among level of study. 

Table 5-54 rcprc · nt's the results of the compari on of mean among different lev ls of study. 

At ground floor, ba ·hclor students considered humidity right with mean (M=3.9 1). Student 

from di fl" r ' nt I 'V ' Is ·onsidorcd th \.: humidity right on open space at level two (2) where 

founclat i n stud nts g t the high mean (M=4. I I). rurthcrmorc, tudent considered the 
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humidity right on open space at level thr '' ( ), whil ' frnn foti n stu i 'nt ' n idered it almost 

slightl y humid (M=4.3 0), whil tud nt s nsid r :I humidit ' right on p n pac at level 

four (4) with mean around four (4). ln ollaborati ar a, humidity wa right according to 

students from different levels. Also, stud nt considered humidity right on individual carrels 

at level two (2) with mean around four (4), while foundation students deemed humidity 

slightly dry on individual carrels at level three (3) and individual carrels at level four (4) with 

(M=3.20, 3.00). Finally, diploma students rated humidity as a slightly dry on group rooms 

with (M=3.00) . 

Table 5-53: Kruskal-Wallis Test of satisfaction level with humidity among level of study 

Test Statistics"·h 

Chi-Square df Asymp. Sig. 

Ground floor 5.650 4 0.227 

Open space level 2 3.204 4 0.524 

Open space level 3 5.148 4 0.272 

Open space level 4 2.719 4 0.606 

Collaborative area 2.981 4 0.561 

Individual carrels 
2.330 4 0.675 

level 2 
Individual carrels 

4.699 4 0.320 
level 3 

Individual can-els 
2.590 4 0.629 

level 4 

Group study rooms 6.079 4 0.193 

a. Kruskal Wallis Test 

b. Groping Variable: Level of Study 
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Table 5-54: Mean & Std. Deviation of satisf. cti n I I ll'ith humidity mong level of study 

Different Bache! r Mnst ~r Ph.D f undati n Diploma 
spaces 

N 144 60 - 9 3 

Ground floor 
Mean 3.91 3.85 3.68 3.89 3.25 

Std. 
0.627 0.674 0.819 0.333 0.957 

Deviation 
N 137 65 30 11 4 

Open space Mean 3.82 3.94 3.94 4.11 4.00 
level 2 Std. 

0.839 0.687 0.504 0.333 0.000 
Deviation 

N 149 63 33 11 4 

Open space Mean 3.89 3.80 3.85 4.30 3.75 
level 3 Std. 0.733 0.65 1 0.667 1.059 0.500 

Deviation 

N 145 64 32 11 3 

Open space Mean 3.85 4.02 4.06 3.82 4.00 
level 4 Std. 

0.758 0.528 0.933 0.603 0.000 
Deviation 

N 152 57 22 7 4 

Collaborative Mean 3.93 4.05 3.86 3.71 3.75 
area Std. 0.70 1 0.718 0.889 0.488 0.500 

Deviation 
N 98 40 24 3 3 

Individual Mean 3.88 4.06 3.91 3.67 4.00 
carrels level 2 Std. 

0.907 0.639 0.793 0.577 0.000 
Deviation 

N 100 50 22 4 3 
Individual Mean 3.85 4.00 3.77 3.20 4.00 

carrels level 3 Std. 
0.869 0.692 0.6 12 0.000 

Deviation 
1.304 

N 100 48 21 5 3 

Individual Mean 3.9 1 4.04 3.83 3.00 4.00 
carrels level 4 Std. 

0.798 0.638 0.650 0.000 Deviation 
1.732 

N 95 35 16 5 3 

Group rooms Mean 3.84 4.06 3.8 l 3.80 3.00 
Std. 

Deviation 
0.704 0.802 0.834 1.095 1.000 

5.12 Comparison satisfaction of arrangement of different facilities 
among level of study 

Total 

244 

3.86 

0.664 

247 

3.88 

0.745 

260 

3.87 

0.716 

255 

3.92 

0.724 

242 

.94 

0.7 15 

168 

3.93 

0.813 

179 

3.87 

0.807 

177 

3.92 

0.765 

154 

3.87 

0.764 

Tub le - highl i >hts thut th TC was slulic.;a ll y not significant difference because P-Yalue 

mor than (0.05) in satisfaction level with arrangement of interaction area, sh Ive of books 
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and journals, and toilets among level or stu i , wh 'r ' ls th r' w, . ·tali ally ignificant 

difference in sati sfaction level with arrnng m nt f printing fo ilitie and drink & snack are 

because P-value less than (0.05). 

Table 5-55: Kruskal-Wallis Test of satisfaction level with arrangement of different facilities among 
level of study 

Test Statisticsa.b 

Interaction Shelves of books Printing 
Toilets 

Drink & 
area &journals facilities Snack area 

Chi-Square 7.849 6.248 14.051 4.793 14.1 95 

Df 4 4 4 4 4 

Asymp. .097 .1 81 .007 .309 .007 
Sig. 

a. Kruskal Wallis Test 

b. Groping Variable: Level of Study 

Table 5-56 clarifies the score of the comparison of mean among various levels r study. In 

the satisfaction level with arrangement of interaction area, diploma students were most 

satisfied with mean (M=4.00). However, Ph.D students were less satisfied (M=3.45). 

Foundation students were more satisfied in a1i-anging shelves of books and journal 

(M=3.91), and diploma students were less satisfied (M=3.00). Moreover, students from 

different levels expect foundation students were unsatisfied with arrangement of printing 

facilities, and diploma students were most unsatisfied (M=2.00), while foundation students 

were satisfied (M=3.73). Also, students from different levels of study were satisfied with 

arrangement of toilets. Finally, master students were satisfied with arrangement of drink and 

snack area (M=3.29), and diploma ·tuclcnts were unsati sfied (M=2.00). 
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UNIVERSITI MALAYA 

Table 5-56: Mean & Std. Deviation of s tisfoction I v I with t111, ng Ilk nt f d1ff r nt facilities among 
lev I of tudy 

Different Bachelor Mast r 
fac ilities 

Ph.D F undati n Diploma Total 

N 165 73 I 1 4 286 

Mean 3.47 3.71 .45 3.82 4.00 3.55 
Interaction 

Std. area 
Deviation 

0.816 0.736 0.711 0.874 0.000 0.788 

Shelves of Mean 3.58 3.73 3.64 3.91 3.00 3.63 

books & Std. 0.828 0.768 0.822 0.831 0.000 0.810 
journals Deviation 

Mean 2.72 2.86 2.58 3.73 2.00 2.77 
Printing 

Std. fac ilities 
Deviation 

0.980 1.084 0.867 1.104 0.000 1.014 

Mean 3.47 3.49 3.42 4.09 3.50 3.50 

Toilets Std. 0.934 1.107 1.032 0.539 1.000 0.983 
Deviation 

Mean 3.02 3.29 2.94 2.73 2.00 3.09 
Drink & 

Std. snack area 
Deviation 

1.003 1.047 0.966 1.104 0.000 1.02 

5.13 Improvements of library spaces 

The fourth section within the questionnaire was about how spaces in the Main Library could 

be improved from users ' perspective. Figure 5-7 shows that the improvements that u er 

needed. It is evident to see that the majority ofrespondents asked for more printing facilities, 

and drink and snack area, while (11) respondents from the total respondents said that there i 
I 

no need for improvements. 

200 

150 

100 

50 

0 

184 

Figu1e 5 7: Improvement of lfbrary space from users' perspective 
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5.14 Interviews' data analysis 

Feedback got from the interview has b en anal " d t n th dif~ r nc b tw en actual 

implementation and planned implementation, bani r and impro ements to enhance space 

management concerning users' sati sfaction and energy efficiency. Semi structured interview 

was conducted with FM team within UM and deputy chief library. Thematic analysis was 

utilized to analyze the data because this kind of review utilizes strict and precise methods to 

collect the outcomes of essential research keeping in mind the end goal to give dependable 

responses to specific inquiries (Cooper et al. , 2009; Higgins & Green, 2011 ; Petticrew & 

Roberts, 2006). 

Group of five (5) themes was established to achieve the obj ecti ves of the intervi w. Them s 

are factors considered in managing spaces, barriers faced in managing spaces, repla 'm ·nt 

and maintenance of furniture and faci lities, type of electri ca l systems used, and 

improvements of cu1Tent practice. 

Factors that has been considered by library and architecture department focused on the term 

of users' satisfaction more than energy effici ency, where the requirement include ecurity; 

safety; easy access to books and journals; and function of building, and the previou 

requirements concern on users' comfort and productivity. Energy effici ency wa not 

considered as a factor during planning and des ign stage, whereas library becomes slowly 

considering it as a factor to make the building environmentally fri endly. 

Barriers faced in managing spaces concerning users' sati sfaction and energy efficiency can 

be grouped in th ' building it scli~ systems and infrastructure, and regulations. In the tem1 of 

building ex isting structure condition; the age of building; and building defects especially 

107 

Univ
ers

ity
 of

 M
ala

ya



leakage consider the main barriers. Moreov 'r, nrrnn) m 'nt f sh 'Iv' ' f b k and journals; 

number of printing facilities and difficulti s f findinrr 'uppli r·; numb r of plugs that is 

inadequate in some spaces; and the air condition t m ar th main barrier in th term of 

system and infrastructure. Finally, there are no regulations that ensure that each space works 

as managed and planned, guidelines to maintain or replace furniture and determine th 

number of plugs affect the level of users ' satisfaction and energy efficiency. 

Replacement and maintenance involve four main groups, which are furniture ; lighting 

system; air conditioning system; and facilities. FM team replaced the chairs and tables within 

the Main Library in the previous semester, which means around six months ago to ensure 

users' satisfaction. Furthermore, moving from conventional lighting bulbs to LED n urc 

users' comfort and energy efficiency. Maintenance of air conditioning system done month! 

to avoid any breakdown in the system. Lastly, FM team maintain and repair defects on the 

facilities within the building. 

Electrical systems used in this building are divided into groups that lighting system and air 

conditioning system. Ensuring users' satisfaction and energy efficiency are essential. 

Therefore, type of luminaires utilized is conventional luminaires, while LED implemented at 

level two (2) and FM team will change all luminaires to LED in whole area within the library 

because LED lighting products produce light approximately 90% more efficiently than 

incandescent light bulbs. Unlike incandescent bulbs, LED "lifetime" is established on a 

prediction of when the li ght output decreases by 30 percent. LED light bulbs u e only (2-17) 

watts of electricity (I /3rd to 1 /30th of lncand scent or CFL). Therefore, moving toward LED 

luminaircs help ~ M \(.}Hill in nxlucing th(,} e11crgy ut;agc. In the term of air conditioning sy tern 

centraliz 'd chiller system is the air conditioning system utilized in this building becau e this 
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type of systems is the best fo r the large buildin •s, whcr ' th' 'h nditioning ystem 

depends on the capacity, load, and the nr o of th ' build in .,., Th numb r of hill r that used 

in this system are three (3) chiller . Al o, the op ra ti no\ h ur of hiller are from (8.00AM) 

until (9.30PM), which means that the chill ers work (30) minutes before opening hour and 

shut down (30) minutes before closing the Main Library. Two chillers run in the same time 

and the third one in the standby mode. Moreover, Operati ve temperature within the Main 

Library is 24 c, which is still same during the whole day, because changing the temperature 

will affect the equipment itself that increase the maintenance cost. Moreover, the FM team 

follows the Malaysian standard in determining the temperature inside the Main Library, 

which should be between (24 and 26). 

Finally, improvements to enhance the current practice contains the biggest impoct· plan 

implemented; and future plan. The biggest impacts to enhance current space concerning 

users ' satisfaction and energy efficiency are old system of air condition; building' s defects; 

and shelves of books and journals. However, the plan implemented can be summarized in 

replacing furniture and moving from conventional luminaires to LED. Also, increasing th 

capacity within the Main Library by moving the books and a1iicle that are not used o much 

and storage them in a room in the old building of faculty of engineering and increasing the 

number of chairs and tables; making the reading area close to windows instead of making the 

offices area closing to windows, because this will reduce the electrical usage in the tenn of 

lighting by benefitin g from the sunlight; utilizing roof insulation also help in maintaining 

the temperatu re stability, which will lead to reduce the electri cal usage of air conditioning 

ystem and moving towards achi ev ing the energy effi ciency; changing AC ystem to make 

the use or ·n ·r r mor ' ·fli ci ·nt; uncl lmi tl y library pl an to build a new building conta in even 

(7) stories a ' a now library building, and thi plan under the 11 111 Malaysian plan. 
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5.15 Empirical measurement data analysis 

The empirical measurement data ha been used t 'ompnr ' b twc n the a tual temperature, 

relative humidity, and lighting with th planned on r garding the standard used and client 

requirements. The analysis will be based on hist01ical measurement data of temp rature, 

relative humidity, and lighting by using Hobo Data Logger equipment. The location of the 

equipment at each level appears on the floor plan in Appendix 'F' . 

To analyze the data came from the empirical measurement, day was divided into three group 

to get the average temperature; relative humidity; and light intensity, and then compare the 

results with satisfaction level of respondents came from the questionnaire survey and 

standards used in this building. The three groups are morning time from 8.30AM until 

12.00PM; afternoon time from 12.05PM till 4.00PM; and the last group from 4.05PM until 

10.00PM. 

Table 5-57 shows the actual temperature, RH, and light intensity in different space within 

the Main library. From the table, the highest temperature recorded in collaborative area with 

average temperature more than (24° C), the highest temperature was almost (26° C), and the 

lowest was (23.8° C). However, average temperature in open space at level two (2) was the 

lowest with (20.5° C), the highest temperature in this area was (24.77° C) and the lowest wa 

(20.4° C). Therefore, average temperature does not correspond with temperature according 

Malaysian standard, and re ults came from the empirical measurement coincide the re ults 

of questi nnaire, where the mnjority of respondent aid the temperature wa cool in thi 

pace. Moreover, the average temperature in other spaces was around (22° C), which did not 

meet th, r ·qui rum ·nts C Malaysian stundard. 
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In addition, from Table 5-57, the avcru'' of r l 1tiv' humi lit ' within diffi rent pace in 

different time of day wa around (70%) ' pt th w 'rng' RH within ollaborati e area, 

which equaled around (63.50%) on the morning and aft mo n p riod and (62.50%) after 

(4.00PM). Furthermore, the range of relative humidity hould be between (25% to 60%) to 

be comfortable of the building's users, while when the relative humidity was below 25%) 

feel dry, and when it was above (60%) feel humid. Therefore, the relative humid within 

collaborative area considered as an acceptable, and this correspond with the questionnaire 

outcomes, whereas the relative humidity within other areas considered as comfortably humid, 

so the library and FM team should work to make the RH in the acceptable range becau e it 

will affect the users' comfort and health, organic materials within the library, and interior 

surfaces of the building. 

Light intensity should be between (200-500) lux to ensure a high level of comfo1t for u r . 

From Table 5-57, it is evident to say that the light intensity of second and fourth floor was 

the best and more comfortable for users, where LED lwninaires were installed at the second 

floor. However, the level of light intensity within collaborative area was the worst as a 

reading area, where the light intensity did not exceed (100 Lux) on the morning and afternoon 

time, and it was around (70 lux) after ( 4.00PM) because the neutral lighting will equal zero 

at night and the artificial lighting with this area was not enough to meet the requirements of 

light intensity within libraries and reading areas. Moreover, light intensity within third floor 

was likewise less than the requirements, where it equaled less than (160 lux) at the whole 

day. Light intcn 1 ity within ground floor was around (115 Lux) on the morning, which was 

le s than the requirement that i (200 Lux) for support area, while the light intensity in this 

Hr 'a ul an ' 1'110011 nncl 'Y •11ing did 11 t ·xcccd (I 00 Lux). 
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Table 5-57: Actual temperaturo, relative humidity ligllt intt n 1ty w1thm different spaces 

Temperature (°C) Rdntin~ Humidi ty l0 u) light lnten.;ity (Lux) 

Different Different 
Max: Min : Avg: Mnx: I\ !in: Avg: 

Max Min Avg 
Temp Temp Temp 

RH(%) RH l0 o) 
RH 

(Lux) (Lux) (Lux) spaces time (OC) (oC) (oC) (%) 

8.30AM- 24.629 22 .298 22.709 69.967 
12.00PM 

61.189 68 .181 177.400 74 .900 114.116 

Ground 12.05PM 22.689 22. 130 22.5 12 71.261 68.484 70.077 135.200 67.000 95 .696 
Floor -4.00PM 

4.05PM- 23.088 22 .034 22.436 71.288 
10.00PM 

67.779 69.998 145.000 51.200 88 .698 

8.30AM- 24.774 
12.00PM 

20.4 12 20.956 72.728 56.947 69.200 208.900 185.300 196.889 

Second 12.05PM 
Floor -4.00PM 

20.84 1 20.507 20.653 73.524 71.7 10 72.556 264. 100 185.300 224.854 

4.05PM- 20.8 17 
10.00PM 

20.34 1 20.533 72 .955 71.864 72.263 256.200 240.500 247.957 

8.30AM- 25.574 
12.00PM 

21.079 21.603 71. 169 55. 126 67 .855 161.600 145 .800 152.868 

Third 12.05PM 21.485 21.1 51 2 1.27 1 
Floor -4.00PM 

71.549 70.152 70.990 161.600 145 .800 154.688 

4.05PM- 21.659 
10.00PM 

21.1 75 21.4 12 72. 171 70.4 19 71. 185 161.800 145.800 157.191 

8.30AM- 25. 162 21.724 22.226 73.582 
12.00PM 

60.536 71.204 248.300 224.700 2 2.595 

Fourth 12.05PM 22.274 22.0 11 22. 109 73.792 7 l.4 71 72.585 232.600 216.800 227 .992 
Floor -4.00PM 

4.05 PM- 23 .857 21.939 22. 143 73 .799 67.634 72.054 248.300 20 1.000 217.929 
10.00PM 

8.30AM- 25.841 
12.00PM 

23.88 1 24.200 65.8 15 58.596 63.697 I 06.400 82 .800 93.168 

COLA 12.05PM 
-4.00PM 

24.1 46 23 .857 24.02 1 66.11 6 60.943 63.23 1 122. 11 6 43.400 91.485 

4.05PM- 24.605 24.002 24. 11 8 65. 11 6 
10.00PM 

60.4 17 62.495 65.116 43.400 70.726 
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5.16 Research Findings 

Based on the analysi of que tionnaire; int ' r w; rnd mpiri al m a ur m nt, research 

findings are signified regarding research obj ti f th tud . 

5.16.1 Background of Respondents 

The analysis ofbackground of the respondents, which covers age, gender, nationality level 

of study, frequent use of library, reasons of visiting library, and frequent use of different 

spaces within the Main Library show that the questionnaire was completely distributed. 

An adjusted commitment of males and females from three gatherings of age and diver e 

levels of study makes a steady commitment of results from two (2) gender sort. 

Additionally, (57.69%) of respondents are bachelor students, whereas postgraduat 

students count (37.06%) of total respondents. Moreover, (46.5%) of total re pondents 

visited the library daily. 

5.16.2 Learning spaces within the Main Library 

Questionnaire results demonstrate that end users were overa ll satisfied within coll aborative 

area; quiet/ si lent area; and PCs lab. Moreover, respondents were most satisfied with place 

to use own laptop within collaborative area. Similarly, the space i conveni nt for 

individual study was the most satisfying factor for respondents within quiet/ silent area. 

Fmihermore, the factor that respondents were more satisfied within PCs lab is the space i 

convenient for individual study. However, factor mentioned where the spaces in n ar to 

printing faci lities or no was the unsati sfying factor for respondents within collaborative 

area; quiet/ silent area; and P s lab. This leads to the focus that should be more in providing 

more printing ru iii ti ·s nuar to each space within the Main Library. Also, respondents were 

dis •uti sfi 'cl with P s lnb is c.:o nveni ·nt for group study and the term of find space within 
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PCs lab. Factor focuse on find space within th ' I 1in Lil nr ' w 1 · n t g t a high level of 

sati sfaction from the respondents, wh r th r ' p )nd ' nL' " r . Im t n it her ati fied nor 

dissatisfied. Therefore, the library sh uld gi mor attention for the capacity of 

collaborative area, and extend this area to meet the users satisfaction. Re pondents 

focused more in their feedback from the open-ended question on increasing the number f 

chairs and tables within collaborative area, and increasing the capacity in thi area. 

Moreover, respondents in open-ended question focused on increasing the number of plugs 

in quiet/ silent area, and make the interior design of this area more productive. Finally, 

respondents asked to increase the number of computers in the PCs lab, and increase the 

capacity oflab. 

5.16.3 lighting system, thermal comfort, and arrangement of different facilities 

Questionnaire results show that the end users were overall satisfied with li ghting wi thin 

different spaces in the Main Library, where the lighting on open space at level four ( 4) wa 

the most satisfying for respondents followed by lighting on open space at level thr e ( ). 

However, respondents were satisfied with lighting within the building, respondents still 

need more improvements in the term of lighting and make the space brighter to meet the 

users' expectations. However, the empirical measurement showed that second and fou1th 

floor is the best in the term of lighting because lighting provided meet the requirements for 

reading area and libraries, while other areas did not achieve the recommended level and 

needs for more improvements according to Malays ian standard requirements (MS 1525 

20 14). 

Mor ov r the re pondents were comfortable with temperature within collaborative area, 

and onsidured this urou is tho bost for u ·ers in the term of temperature, while respondent 

con ' id ' red the temperature a· a comfortably cool on open space at level two (2). Therefore, 
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respondents seek to mal e the tcmpcratur w:mn r. ln 1 i iit i n, th · r ult corr pond 

with the results coll ected from the mpiri al m nsur 'm nt , wh r th t mp ratur within 

the collaborative area was identical with th t mp ratur requirements of Malaysian 

standard (MS 1525, 2014), which recommend th temperature of noruesidenti al building 

(24° C to 26° C), while other spaces need to be warmer than now to meet the us rs 

satisfaction and Malaysian standard. 

Furthennore, in the term of humidity, respondents considered the humidity almost right 

within all spaces in the Main Library, where the collaborative area got the best situation 

regarding humidity followed by individual study carrels at level two (2). Even though 

regarding empirical measurement of relative humidity, RH was considered a a 

comfortable within the collaborative area, whil e it was considered as comfortably humid 

within other areas according requirements of Malaysian standard , wh re the ra nge of RI I 

have to be between (50% and 70%) (MS 1525, 2014) . 

In the term of arrangement of different facili ties, the respondent were almost neither 

satisfied nor dissatisfied with overall arrangement of different faciliti es. Even though 

respondents were almost satisfied with arrangement of shelves of books and journal 

followed by arrangement of interaction area, whereas respondents were dissatisfied with 

arrangement of printing facilities within the Main Library. 

5.16.4 Barriers and improvements of current space within the Main Library 

From the interview with deputy chief library and FM team within UM, the main baniers 

faced arc the building it 'elf, which means the condition of the tructure; building s defect ; 

and the age of building, where thi ' building have been constructed for more than (40) 

y ·ars, th · syst ·ms us ·d and intl11slrucluru especially the old centralized air conditioning 

·ystcm· limited number of plug' in some ureas; and pro per arrangement of shelves of books 
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and journals to increase the capacit y within th' lrnil iing, m i th ' I 1 ·t bnrri r i th r is no 

regul ation and rule to moni tor and ontrol U ~ f diff r 'nt pnc within the library. 

However, many plans were cstabli h d to improv the pace concerning th users' 

satisfaction and energy efficiency, some of them was implemented such as replacing the 

conventional bulbs, and futu re plans, for instance, storage books and journals that ar not 

used so much by users and increase the capacity; changing air conditioning y tem to 

improve the energy effi ciency term ; and fi nally, a plan to build a new library bui lding. 

5.17 Summary 

This chapter demonstrates the analysis of the questionnaire survey to the respondent . 

Moreover, the second part elucidates the analysis of the interview outcomes to the 

interviewer fro m FM team within the university and deputy chief library. The thi rd ection 

within this chapter dissects the analysis of the empirical measurement done in the Main 

Library to measure the temperature; relative humidity; and light :ntensity. Furthermore, th 

final part expounds the findings of three methods used in this study, links between th re ult 

from di fferent method, and compares the results to the requirements of Malaysian tandards. 

In chapter (6), conclusion of the research, recommendations to improve the cmTent practice, 

and recommendations of fu rther studies are demonstrated. 
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6.1 Conclusion 

CHAPTER 6 CONCLUSION AND 
RECOMMENDATION 

This study has given an overview of the scenario of space management in the university's 

libraries and its impact on users ' satisfaction and energy efficiency. Investigation on space 

management processes perfonnance of energy efficiency along with the impact of pac 

management of users and energy efficiency are accomplished. The finding shows an overall 

satisfaction with different spaces within the Main Library, and suggests to provide more 

printing facilities in each space or floor and provide more space or increase the capacity 

within collaborative area and PCs lab. Moreover, the respondents were almost satisfied with 

lighting, temperature, and relative humidity, while they asked to make the temperature cooler 

in some areas and warmer in other spaces. Even though, the empirical measurement 

implemented in this study shows that library and FM team did not meet the requirements and 

standard of temperature, relative humidity, and light intensity in various spaces. 

This study has shown that there are many baITiers face library and FM team in managing 

spaces within the Main library efficiently, some of them related to the building itself and 

other related to equipment and regulations that did not implemented regularly. However 

library try to improve th' interior space to meet users' sati sfaction and affect the energy 

efficiency positively. ror instance, changing the luminaires to increase users ' comfort and 

rcduc, 'll 'rgy usng \ tryin 1 to increase the capacity by moving unimportant book and 

articles for us ·rs. 
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Moreover, the study ha shown a high impa t ot'sp l '' 1111111g m '11! nth u 'r ' ati faction 

and energy efficiency, for example, arranging f sh ' Iv s and journals efficiently 

will increase the satisfaction lcv I of u er and c ntribut nergy efficiency in the term of 

lighting and air conditioning, also designing the interior pace will affect energy u ag and 

help to achieve energy efficiency requirements, and arranging of various facilitie within the 

building such as toilets and printing facilities will affect users ' satisfaction positively or 

negatively. 

In addition, this research mentioned that controlling and monitoring space management 

processes is essential to ensure that its impacts on users and energy wi ll be done beneficially 

to enable client to perceive the strengths and weaknesses of strategies implemented to 

manage different in various styles to obtain the objectives of users ' satisfaction and energy 

efficiency, and allow FM team and library to do a proactive maintenance for building: 

facilities, and equipment. Therefore, implementing the specific 1egulations to en ur that th 

space works as managed is a very important to increase the users' sati sfaction. 

6.2 Recommendations 

The recommendations will be divided into three (3) groups, which are low cost/ no cost 

recommendations; medium cost recommendations; and high cost recommendations. 

In the term of low cost/ no cost recommendations to enhance the spaces management 

Concerning user sati sfaction and energy efficiency can be summarized in following 

providing printing facilities in different space within the Main Library, where the supplier is 

the library itself, 'o the library wil l recoup the amount paid in the printers from the printing 

foes und thus the printers wil l be an additional ource of income for the library. Second 
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recommendation is fo llowing tandard in t rm oft 'mp ·rntur . r ' \ tiv' humidity, and light 

intensity will lead to reduce the en rgy u ng p' inll el' ' tri nl u age of air conditioning 

system and increase satisfaction level of u ers. An th r r omm ndation is to increase the 

light intensity in the areas of shelves of books and journals, which will contribute in the 

energy efficiency part. 

The medium cost recommendations are moving books and journals that are not used to much, 

which will lead to provide more reading spaces. Another recommendation is making wall 

shelves of books and journals within each area that also provide more reading space and 

increase the users' sati sfaction. providing more comfortable seating and tables in the formal 

and informal areas which will increase the capacity or' the Main Library i a third 

recommendation. Another recommendation is use of insul ating materials for window th, t 

reduce the heat emission inside the building and allow the sunlight. 

Finally, the high cost recommendations are replacing the centralized chiller system by VRF 

or VRV air conditioning, which are extremely efficient, reliable, and easy to control, capable 

of meeting larger buildings ' complete heating and cooling requirements. Another point is 

increasing the capacity of collaborative area or making another larger place for COLA. 

Providing more PCs labs is another recommendation that allow students to use them any time 

and for all levels of study. Using roof and wall isolation will contribute in saving energy and 

reduce the electrical consumption of air conditioning system is another recommendation. 

Utilization of vacuum glass can altogether enhance the comfort level and give a calmer 

reading condition. Finally, considering the effects of direct daylight to indoor pace, to 

introduce mechanized sun bu ·cd control blinds on the dormer window. 
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6.3 Recommendations for further study 

Each of main va riables u ed in thi s r ar h hO\ s that th r ar pportuni ti s fo r further 

studies in this fi eld . This research focus son how ffi tiv pace managem ent will affect the 

users' satisfaction and energy efficiency positively. Further stud ies could firm a framework 

for space management that concern more on energy effi ciency in library building . Mor over, 

fu1iher studies should examine the effect of using various types of spaces within the HE 

libraries on the users' sati sfaction and energy efficiency. Furthermore, fu rther studies could 

establish the major factors that ensure the space meet the requirements of energy efficiency 

and in the same time users' sati sfaction. 

6.4 Summary 

This chapter provides a conclusion of the research, and gives some recommendati n to 

improve the cun-ent practice of space management concerning energy effi ciency and users' 

satisfaction. finally, in this chapter, the author recommends some indi cators fo r further 

studies that may help in providing effici ent space management of HE librari es to achieve 

energy effici ency and users' satisfaction. 
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Appendix A: Questionnair 
Space 1nanagen1ent in univ r ity libr n 
impact on users' satisfaction 

Dear sir/madam, 

ur,ey 
nd it 

I am a graduate student at University of Malaya. For my master's di ssertation, I am curr ntly 

investigating the impact of space management on users' satisfaction and productivity in 

university libraries. Being the user of the Main Library, I am inviting you to participate in 

this research by completing this questionnaire. I place great value on yo ur ti me 
0 

this 

questionnaire should take less than 20 minutes to complete. There is no compensation fo r 

responding nor is there any known risk. 

In this questionnaire, there are four ( 4) sections: 

1) a general information about you; 

2) your opinion on the learning spaces within the Main Library 

3) your perception on lighting system and thennal comfort of learning space within the 

Main Library 

4) your view on how spaces in the Main Library could be improved. 

If you choose to participate in this project, please answer all questions as honestly as po ible. 

There is no right or wrong answer to any of these questions. Participation is strictly voluntary 

and you may refuse to participate at any time. 

Your cooperation is highly appreciated and will contribute to the success of this study. 

Thank you very much for your participation. 

Name: Mohammad Ahmad Alfaouri 
Student ID: BOG 160011 
Email Address: eng.mohammad.alfaouri@gmail.com 
Mobile No.: 0 I J-618364 J I 

Project Advisor: 
Dr. Farid Wajdi Akashah 

mail Addrcs : faridakashah@um.edu.my 
Phone No.: O -7967 6 74 

* Required 
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General information 

1. Age? * 

2. Gender?* 

Mark only one oval 

• Male 

• Female 

3. Nationality?* 

------------------

PERPUSTAKAAN ALAM BINA 
UNIVERSITI MALAYA 

4. Level of study? * 

Mark only one oval 

• Bachelor 

• Master 

• rh.D 

• Other: -----------

5. Approximately, how often do you visit the Main Library? * 

Mark only one oval 

• Daily 

• weekly 

• Bi-monthly 

• Monthly 

6. How many hours do you spend in the Main Library every day when you visit it? * 

Mark only one oval 

• Less than 1 hour 

• l - 2 hours 

• 3 - 4 hours 

• More than 5 hour 

7. What is the reason that you visit the Main Library to obtain? * 

'h1.: ·k 1111 th ut opply 

• Books, j< urnuls, und articles. 
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• Internet surfing 

• Study fo r exams 

• Do assignments 

• Group discussion and meeting 

8. How often do you use the foll owing types of study pace in the Main Library? * 
Mark only one ova l per row 

Dail Weeki Bi-month! Month} 
Collaborative area 

uiet/ Silent area 
PCs lab 

Learning space within the Main Library 

In this part of the questionnaire, select your level satisfaction to each question that focuse on the 
capacity of each space and its comfo rt. 

9. How would you rate your agreement level with the fo llowing statements regarding 
Main Library collaborative area (includes open space and group study rooms)? * 
Mark only one ova l per row 

I CAN ALWAYS FIND SPACE IN 
THIS AREA WHEN I WANT IT 

THIS SPACE IS CONVENIENT FOR 
CROUP STUDY 

THIS SPACE IS TOO NOISY FOR 
ME TO STUDY EFFECTIVEL Y 
THE INTERIOR DESIGN AND 

DECOR IN THIS AREA HELPS TO 
INCREASE PRODUCTIVITY 

THE FURNITURE IN THIS AREA IS 
COMFORTA BLE TO SIT FOR A 

LONG TIME 
THE FURNJTURE IS MOVA BLE TO 

SUIT DJFFERENT CROUP 
MEETINGS AND DISCUSSIONS 
THERE IS A PLA E TO USE MY 

OWN LAPTOP 
THIS AREA I CLOSE TO BOOKS 

OR.JOURNAL 
Tfll ANEA I Nt:A R TO PRINT 

FA fl/TIES 

STRONGLY DISAGREE NEUTRAL AGREE 
DISAGREE 

S TRONGL Y 
AGREE 

IO. If you have any other comments regarding the Coll aborati ve area within the Main 
Lib ra ry plcuse pr vidc them below: (Optional) 

--------------------------------------------------------
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11. How would you ra te your agr mcnt I' ' I with th r II \\ ing ·tat mcnt r garding 
Library quiet/ s.ilent area (includes p 'n 'pn 'S an i individua l ·tud carrel )? * 
M ark onl y one ova l per row 

I CAN ALWAYS FIND SPACE IN 
THIS AREA WHEN I WANT IT 

THIS SPACE IS CONVENIENT AND 
MORE PRODUCTIVE FOR 

INDIVIDUAL STUDY THAN 
COLLABORATIVE AREA 

THIS SPACE IS TOO NOISY FOR 
ME TO STUDY EFFECTIVELY 
THE INTERIOR DESIGN AND 

DECOR JN THIS AREA HELPS TO 
INCREASE PRODUCTIVITY 

THE FURNITURE JN THIS AREA IS 
COMFORTABLE TO SIT FOR A 

LONG TIME 
THERE JS A PLACE TO USE MY 

OWN LAPTOP 
THIS AREA IS CLOSE TO BOOKS 

OR .JOURNA LS 
THIS AREA IS NEA R TO PRINT 

FACILITIES 

S TRONGL Y DISAGREE VE TRA L A GREE STRO CLY 
DISA GREE A GREE 

12. If you have any other comments regarding the quite/ silent area within the Main 
Library please provide them below: (Optional) 

13. How would you rate your agreement level with the follo wing statements regarding 
Library PCs lab? * 
M ark only one ova l per row 

I CAN ALWA YS FIND SPACE IN 
THIS AREA WHEN I WANT IT 

THE FURNITURE JN THIS AREA JS 
COMFORTABLE TO SIT FOR A 

LONG TIME 
THIS SPACE IS CONVENIENT FOR 

GROUP STUDY 
THIS SPACE IS CONVENIENT FOR 

INDIVID UAL STUDY 
THIS SPACE IS TOO NOISY FOR 

ME TO STUD Y EFFECTIVELY 
THE INTERIOR DE !GN AND 

DECOR IN Tiii AREA HELPS TO 
IN REASE PRODUCTIVITY 

OMPUTER MEET MY NEEDS 

Tl/IS AREA IS Nt.ll R TO PRINT 
FA fl/TIE 

STRONGLY DISA GREE NEUTRA L A GREE STRONGL Y 
DISA GREE A GREE 

14. If you have any other comments regarding the PCs lab within the Main Library 
pl ease provide them bcl w: ( ptional) 
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Opinion about the infrastructure facilities of library 

This part will focus on lighting services, thcrrnnl ' mfnrt )11 i nrrang 'tncnt of library re ource 

15. How would you rate the lighting in di fD r nt pa ' ith in the library? (choo e "Not 
applicable" if you have not used any ar a b fo re) * 

Mark only one ova l per row 

POOR SUBSTANDARD ACCEPTABLE GOOD EXCEPTIO 'A l OT 

------------------- ------ ------APPLIC Bl£ 
OPEN SPACE/ 

GROUND 
FLOOR 

OPEN SPACE! 
l EVEl 2 

OPEN SPACE/ 
lEVEl3 

OPEN SPA CE/ 
lEVEl4 

COLLABORATIVE 
AREA 

INDIVIDUA L STUDY 
CARRELS/ 

LEVEl 2 
INDIVIDUA L STUDY 

CA RRELS/ 
LEVEL 3 

INDIVIDUAL STUDY 
CARRELS/ 

LEVEl 4 
GROUP STUDY 

ROOMS 

16. If you have any other comments regarding the Lighting within the Main Library 
please provide them below: (Optional) 

17. How do you feel about the temperature in different spaces within the library? 
(choose "Not applicable" if you have not used any area before) * 
Mark only one ova l per row 

OPEN SPACE! 
GROUND 

FLOOR 
OPEN SPACE/ LEVEL 

2 
OPEN SPACE/ LEVE!, 

3 
OPEN SPACE! LEVEL 

4 
COLLA /101/ATIVk' 

Al/ /;'11 
INDIVIDUAL STUD>' 

CAll /UlLSI 
LEVE/, 2 

INDIVIDUA i, STUDY 
C'A llRW-~I 

l,HVW, 3 
IND/ Vlf)UA I, STU!) l' 

111111 /:'LSI 
l,HV/:'l, ./ 

GllOUPSTUDl' 
ROOMS 

COLD COOL SUG//TLI' NEUTllAL SUGllTl.1' lflAl/M HOT NOT 

COOL WA RM A l'PUC11BL E 
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18. Do you feel c m fortablc with I h' ' urr ' nl I 'mp '1'11 tir' in Ii ffcr ·nt ·pa within the 
library? (choose "Not applicable" if u hnv n I us ·d rn ar ·a before)* 

Mark on ly one ova l per row 

MUC/{ 7'00 COMl'ORTtl/J/. I' CO,lffORTABLE OlffORT IBLI' roo 1nc11 \ 'OT 
TOO COOi. COO!. II IRl/ l•;tR,11 TOO APPLICABLE 

·~~CO~O~L~~~~~~~~~~~~~~~~~~~~~ •~Rl1 ~~~~-
0 PENSPACEI 

GROUND FLOOR 
OPEN SPACE/ LISVISl 

2 
OPEN SPACE/ LISVISl 

J 
OPEN SPACISI LEVEL 

4 
COLLABORATIVEAR 

EA 
INDIVIDUAL STUDY 

CA RRELS/ LISVEL 2 
IND IVID UA L STUDY 

CA RRISlSI LISVISl J 
INDIVIDUAL STUDY 

CARRISlSI 
LEVEL4 

GROUP STUDY 
ROOMS 

19. What could be changed regarding temperature? (choose "Not applicable" if you 
have not used any area before) * 
Mark only one oval per row 

OPEN SPACE/ 
GROUND 

FLOOR 
OPEN SPACE/ LEVEL 

2 
OPEN SPACE/ LEVEL 

3 
OPEN SPACE! LEVEL 

4 
COLLABORATIVE 

AREA 
INDIVIDUA L STUDY 

CARRELS! 
LEVEL2 

INDIVIDUAL STUDY 
CARRELS/ 

LEVEL3 
INDIVIDUAL STUDY 

CA RRELS! 
LEVEL 4 

GROUP STUDY 
ROOMS 

COOLER NO 
CHANGE 

WARMER NOT 
APPUCAJJLE 

20. How would you rate the overall acceptability of the temperature? (choose "Not 
applicable" if you have not use any area before) * 
Mork only one ova l per row 
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OPEN SPACE/ 
GROUND 

FLOOR 
OPEN SPACE/ LEVEL 

2 
OPEN SPACE/ LEVEL 

3 
OPEN SPACE/ LEVEL 

4 
COLLA BORATIVE 

AREA 
INDIVID UA L STUDY 

CA RRELS/ 
LEVEL 2 

INDIVID UA L STUDY 
CA RRELS/ 

LEVEL 3 
INDIVID UA L STUDY 

CA RRELS/ 
LEVEL 4 

GROUP STUDY 
ROOMS 

ACCEPTA IJlE NOT \'OT 
A £/>TABLE IPPI I IBL£ 

21. How do you feel about the air humidity in different spaces within the library? 
(choose "Not applicable" if you have not used any area before) * 
Mark only one ova l per row 

OPEN SPACE/ 
GROUND FLOOR 

OPEN SPACE! LEVEL 
2 

OPEN SPACE/ LEVEL 
3 

OPEN SPACE! LEVEL 
4 

COLLABORA T!VEAR 
EA 

INDIVIDUAL STUDY 
CARRELS! LEVEL 2 

INDIVIDUAL STUDY 
CARRELS! LEVEL 3 

INDIVIDUAL STUDY 
CARRELS! 

LEVEL 4 
GROUP STUDY 

ROOMS 

MUCll TOO SU GllT/.I' Olli' 
TOO Oll i' 
OR Y 

J UST RIG/IT Sl.IGllTl. I' 
I/UM/I) 

TOO M UC/I NOT 
l/UMID TOO 111'1'1. 10 111L£ 

l/UMID 

22. If you have any other comments regarding the thermal comfort within the Main 
Library please provide them below: (Optional) 

--------------------------------------------------------

23. How satisfi ed arc you with the arrangement of the fo llowing facilities? * 
Mark onl y onu ovo l p ·r row 
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ST/lONG/, Y DISS,ITI PIED \ Fl TR IL SIT/ /'/ED STRO GLY 

________ -,-..!::D:!.!:IS~'SA:.!-:T:..:.:IS,,.:,l..;.:'IE::.:· D'-- SA T/SFIED 

INTERA CTION AREA 
(Wf!ERE YOU AN 

INTERA CT WITH 
LIBRARY STAFF) 

SHELVES OF BOOKS 
AND.JOURNALS 

PRINTING FACILITIES 

TOILETS 

DRINK & SNACK AREA 

Improvement of the library spaces 

If the Library has plans to refurbish its building. Which of the following should be your top 

priority? 

24. Mark all the areas in which you believe the library should improve its facility * 

Check all that apply 

Additional More space for 

collaborative area book 

Additional quiet/ More study tables 
silent study area 

Additional 
Additional PCs 1ab comfortable seating 

Additional group Larger building 
studv rooms 
Additional New or relocated 

individual study building 
carrels 

More printing Drink/snack area 
facilities 

Dedicated area for No improvement 
postgraduates and needed 

researchers 

25. If you have any other comments or suggestions to improve the Main Library space 
please provide them below: (Optional) 

-----------------------------------------------

Thank you very much for your participation 
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Appendix B: Open ended question 'vithin questionnaire 

Collaborative area 

• If you have any other comm nt regarding the Collaborative area within the 
Main Library please provide them below: 

1. No printing facilities. 

2. Provide too many printers. 

3. More interesting interior design. 

4. Provide more chairs and tables with plugs. 

5. Collaborative area is too noisy. 

6. More plugs to charge devices (electronic charging facilities). 

7. There is always insufficient sofa to sit. 

8. It is quite limited area. 

9. Add more tables to collaborative area that can increase the capacity of it, and 
increase the number of students within this area. 

1 O. Collaborative area is quite useless since the area is used by students who 
want to study individually. 

11. Curtain should be installed at windows that have tables facing them. 

12. Many spaces within collaborative area are inaccessible to socket. 

13. Should be more tables and plugs. 

14. Some furniture is bad and should be changed. 

15. The collaborative area is always full. 

16. Add printing facilities. 

17. Add more plugs. 

18. It is difficult to find place in this area during peak hours. 

19. Many students sleep in this area. 

20. Add more plugs to charge laptops. 

21. l ugge t to improve the air conditioning in KOLA. It is not that good, 
always warm. 

22. ollaborutivc urea should not be around individual study can-els. 

Quiet/ silent area 
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• If you have any oth r omm 'nt s r ' )nr iin ' th lui t ' ii nt ar a within the 
Main Library please provide them b ~ 1 ' : 

1. Sometimes, students us thi s ar a f r gr up di cu ion instead of this area is 
for individual study and students in thi ar a n d mor concentration. 

2. Provide more electrical plug to charge laptop . 

3. More interesting interior design. 

4. Some students use this area for group discussion, and that i too n 1 y. 

5. Quiet area is generally cold. 

6. The temperature is so cold within the quiet area. 

7. Some chairs in third floor are making noises when there is any movement of 
those who are using. Probably repair or reduce them. 

8. Some faciliti es are already broken. 

9. More power socket should be installed. 

10. Increasing the number of plugs. 

11. This area needs more sockets to charge electri cal devices. 

12. There are issues in the furniture in this area. 

13. Most chairs are too soft to sit for a long time and its unhealthy fo r the pme. 

14. There is a limited number of plugs to charge laptops. 

15. Add more plugs. 

16. The interior design should be more fun and productive because the 
surrounding currently drives to sleep. 

17. Add more plugs especially in level 2. 

18. The number of plugs is low. 

19. Many chairs are broken especially at level 3. 

20. Many chairs are broken at level 3, and cause the noise for students. 

PCs lab 

lf you have any other comments regarding the PCs lab within the Main 
Library please provide them below: 

I . More interesting interior design. 

2. hould increase the number of computers. 

Add more P s lab ' for students. 
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4. Add more P slabs. 

5. Add more PC . 

6. There are not enough comput r . 

7. The number of com put r i not n ugh. 

8. Some computers got no mouse. 

Lighting 

• If you have any other comments regarding the Lighting within the Main 
Library please provide them below: 

I. More power points. 

2. Level 2 has differences in lighting. 

3. Make it bright with natural light come via windows (sunlight). 

4. Lighting in level 2 is insufficient. 

5. Some areas are still too dark for comfortable study. 

6. The spaces are too dark. 

Thennal comfort 

• If you have any other comments regarding the Thermal comfort within the 
Main Library please provide them below: 

I. Make the library more fragrant. 

2. Some rooms and spaces are so cold, and others are warm. 

3. Collaborative area and individual carrels especially level 3 are hot. 

4. Adjusting the temperature of air condition that is to be very cold sometime 
when there is less users occupied the quiet area. 

5. Most areas within the library are so cold. 

Improvement oflibrary spaces 

• If you have any other comments or suggestions to improve the Main Library 
space please provide them below: 

1 . More parking spaces. 

2. Add more plug especially in level 2. 

Add more vending machines and comfortable seating in snack area. 

4. otter coffee vending machines and more chairs in the snack area. 

5. Better internet coverage. 
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6. lean toilet's and snack nr' 1. 

7. omfortablc ma ala. 

8. Add more plugs to charge laptop and handphone . 

9. Make separate space for ea h gend r. 

10. The internet is so weak in the library, it should be stronger. 

11. Wi-Fi is so slow, make it faster. 

12. Toilets do not have toilet papers. 

13. More ports for charging devices. 

14. Improve the internet and rest rooms facilities. 

15. There is a huge need to repair the elevator. 

16. Bigger space for masala because the current space is too small. 

17. Add more plugs. 

18. More space for rest and comfortable. 

19. More plugs in open spaces. 

20. Improving the cleanliness of toilets facilities within the library. 

21. Putting carpets in the area that is not covered by chairs and tables. 

22. Repairing the toilets close to collaborative area. 

23 . Most toilet doors are broken and have drainage issues, so should repair 
them. 

24. Toilets should be clearer. 

25. Add more plugs. 

26. Add more plugs near study tables to charge laptops. 

27. The furniture should be changed particularly. 

28. Add more plugs. 

29. Add more plugs to charge laptops. 

30. Masala should be bigger and more comfortable. 

31. The internet i weak in many place within the library. 

32. Additional sockets to charge laptops. 

Add more plug points. 

4. Wi-Fi should be improved. 
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35. Add more plugs. 

36. Do maintenance of plug fr qu-·ntl '· 

37. Checking the plugs and adding m r . 

38. Add more plugs and maintain th ' i ting plug . 

39. Add more plugs. 

40. Toilet facilities should be kept clean all times. 

41. The internet is very weak. 

42. The officer should improve their English. 

43. Make the smell within the library better. 

44. Provide more plugs. 

45. Add more plugs especially at level 2. 

46. Coffee vending in each floor. 

47. Add more plugs. 

48. Add more plugs. 

49. Printing facilities should be existed in each floor. 

50. Toilets do not have tissues at the afternoon. 

51. The library should open until 12AM. 

52. Add more plugs to charge laptops. 

53. The snack area is so dirty. 

54. The internet is weak. 

55. Snacks\Coffee area should be ventilated because the smell there is iJTitating. 

140 

Univ
ers

ity
 of

 M
ala

ya



Appendix C: Inter' iel\' que tions 

1) Is the energy efficiency determin d as a fa tor during managing paces within the 

main library? 

a) What are the factors that you have consider in managing space within th Main 

Library? 

b) Is energy efficiency ever a factor? If yes, why? If no, why? 

c) How does space management effect the energy usage, and how does energy efficiency 

effect space management? 

2) What are the barriers the FM team faced in managing the space within the main 

library to meet the users' comfort and productivity? 

3) What are the barriers that face the FM team in managing the space within the main 

library to meet energy efficiency requirements? 

a) Have you considered the (users' comfort/ energy efficiency) during managing space? 

b) If yes, have you faced any problems during managing space to meet users ' comfort? 

c) Have you faced any problems during managing spaces to achieve energy efficiency? 

4) What are the methods used by the FM team to ensure that the space within the main 

library works as managed? 

a) Have you implemented any regulation to ensure that the work spaces are managed 

(well/ as your plan)? 

b) Does library staff monitor using library in different spaces to achieve the objectives 

of space management? (space management department/ Architecture/ Civil engineering 

department) 

5) How frequently FM team maintain the furniture and facilities within different spaces 

in the main library? 

u) Wit ,11 was the la t time that FM team maintain the furniture and facilities within 

different spaces? 
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b) Could you pica c explain th ' t I 'S of m1int '11 rn ' w rk in olved and give an 

example? Do you and your team haven p' ' ifi guid Jin ' for thi maint nance work? 

c) When was the last time that FM team r pla or change the furniture within different 

spaces? 

d) Do you and your team have a specific guideline for thi (when to replace/change)? 

e) Is there any schedule to do this type of maintenance or repl acement? 

f) How does FM team detennine whether the maintenance or replacement is the best? 

6) How can FM team reduce the electrical consumption in the term of lighting without 

affect the users' comfort within the main library? 

a) What are the types of luminaires used in this building, and why? 

b) In lighting system, does FM team focus on the term of energy efficiency and u er ' 

comfort? 

c) Have FM team tried to achieve both criteria "energy efficiency & users' comfort' m 

the tenn of lighting system and how? 

7) How the FM team control the temperature during the whole day within th main 

library to meet users' comfort and energy efficiency? 

a) What are the types of Air conditioning systems used in the library building, and why? 

b) What is the operative temperature set in this building? 

c) Is the operative temperature still same during the whole day or changed? 

8) What are the methods that FM team consider to improve the space management 

within the main library and make it more comfo1iable and productive for users and reduce 

the energy usage in the future? 

a) What has FM team implemented to enhance the space management practice? 

b) Which i the biggest and least impact of the FM team to enhance the practice? 

c) ls there any plan to extend the spaces within the main library or to build a new and 

larger building to make the library more comfortable and productive? 
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d) Is there any rct,ru lar plan r su '''St ion t) imf rov · manag ment? 

9) How FM team manage the arrang'm nt of diffrr nt fa ilitie within the main library? 

a) What are the three most frequ nt fe dba omplaints about the facilities provided 

in this library? And why? 

b) Is one printing facility located in level 2 enough? 

c) Why FM team does not make a printing facility in each floor? 

d) How can FM team enhance the drink/ snack area and make it more comfortable? 

10) Number of plugs is low? 

a) How does FM team decide on the number of plug points to be provided in each spac 

I floor? 

b) Is there any guideline/standard that you follow? 

c) What are the standards FM team considered? 
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Appendix D: Int r' i 'v f edback 

Director of development and estate ma int nanc 

Energy efficiency does not consider as a factor in managing space within the Main Library 

because during the design stage the concept of energy efficiency did not exi t. 

The space management affects the energy efficiency within the Main library becau e the 

space in this building considers as a closed space without number of window that all w 

neutral light access to the building, and shelves of books and journals within the building 

needs a specific situation in the term of temperature and relative humidity, but arrangement 

of shelves of books and journals may lead to reduce the energy usage in the tem1 of lighting. 

The last time that FM team maintain and replace the furniture within the Main Library wa 

in the previous semester, which means six to seven months ago, and this maintenanc r 

replacement does not depend on the standards or guidelines, where the director f 

development and estates maintenance department within university of Malaya mention that 

this work done almost every five years. Even though, there is not any schedule t maintain 

the furniture, but FM team depends on the complaints and feedbacks to do the maintenance. 

Moreover, FM team tries to maintain the furniture firstly after that replace them if they do 

not work correctly. 

In the tenn of air conditioning system, FM team maintains the chi llers every month because 

the centralized chiller system used in the air conditioning system is an old one, and need 

maintenance monthly to avoid any breakdown in the system. 

Even though, in the term of lighting system, FM team replaced the conventional type of bulbs 

by LED bulbs during the previous months in some areas. However, there is not any schedule 

or plan to do the maintenance, so FM team depends on the complaints to do the action. 

Type of luminaires used in this building is conventional type, while LED used at level two 

(2), and will be used in other areas because LED lighting products produce light 

appr ximatcly 90% more efficiently than incandescent light bulbs. The useful life of LED 

lighting products is lcfincd differently than that of other light sources, such as incandescent 

or compact nuorcsccnt lighting ( 'I • L). LEDs typically do not "burn out" or fail. Instead, they 
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experience ' lumen dcprecintion, , ,, h 'r 'in th ' t ri!.?,hl n ' '. r th' dims slowly over time. 

Unlike incandescent bulb L D ··tif'ctim ," is ' St bli hed on a prediction of when the light 

output decreases by 30 pcrc nt. Thcr for , m ving to' ard LED luminaires help FM team in 

reducing the energy usage. 

The air conditioning system used in this building is a centrali zed chil ler y tern becau e thi 

type of systems is the best for the large buildings, where the choose of air cond ition ing y tern 

depends on the capacity, load, and the area of the building. Mor over, the operative 

temperature within the Main Library is 24 c, which is still same during the whole day, because 

changing the temperature will affect the equipment itself that increase the maintenance co t. 

Also, the operational hours of chillers are from 7 AM until 1 OPM. 

The biggest impact of the FM to enhance the practice within the Main Library i th air 

conditioning system. 

The FM team has a plan to build a new library building beside the old building, and on th 

same time another plan to increase the capacity within the same building by reducing the 

number of shelves of books and journals, and increase the number of tables and chairs. Thi 

will happen by digitalizing the books and journals, and depends on a limited number of 

shelves of the important books and journals. 

In the term of number of plugs, the standards used depend on the equipment. The number of 

plugs within the individual study carrels is 4 plugs, and 6 plugs within discussion rooms. 

However, the number of plugs within the open space depends on the client requirements. 

Electrical department 

There is one barometer to measure the electrical usage from the Air conditioning system and 

lighting system within the Main Library. However, in the next year, there will be a separate 

barometer to measure the electrical usage of air conditioning system. Air conditioning system 

con umcs (60%) of the total electrical consumption in the Main Library. Furthermore, the 

lighting sy tom is changed from the conventional system to LED, but the change has been 

done at the second floor. hanging luminaires at other floors will be done gradually. The 

reason beyond that is because the Main Library is a part of the project that aims to change 

the type ofluminaircs in all buildings within the campus. FM team has planned to change the 
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type of luminaires bccau e L D "lil''tim , .. is 'Stahli ·h d n a pr di tion of when the light 

output decreases by 30 percent. L D Ii Tht bulbs u onl (2-17) att of electricity (1 /3rd to 

1 /30th of [ncandescent or FL). Ther fore, m ving tov ard L D luminaires help FM team in 

reducing the energy u age. 

Changing the lighting system will contribute on achieving the energy c ficicncy, but the 

change will not be as supposed because the majority of electrical con um pt ion i · be au e the 

Air conditioning system. 

Moreover, the FM team follows the Malaysian standard in determining the temperature in ide 

the Main Library, which should be between (24 and 26). 

One of the way to reduce the electrical consumption by increasing the temperature, but thi 

will affect the users' satisfaction. 

Mechanical department 

The air conditioning system used in this building is a centralized chiller sy tem becau thi 

type of systems is the best for the large buildings, where the choose of air conditioning sy tem 

depends on the capacity, load, and the area of the budding. The number of chiller that used 

in this system are three (3) chillers. Moreover, the operative temperature within the Main 

Library is 24 c, which is still same during the whole day, because changing the temperature 

will affect the equipment itself that increase the maintenance cost. Also, the operational hours 

of chillers are from 8AM until 9.3PM, which means that the chillers work (30) minutes before 

opening hour and shut down (30) minutes before closing the Main Library. Two chillers run 

in the same time and the third one in the standby mode. 

Library staff 

Deputy chief library 

The factors that hav been considered from the client perspective can be summarized by user 

'ati faction , easy access to books and journals, and try to make the building environmentally 

friendly. Even though, during design and planning stage, energy efficiency was not 

on idcrcd as a factor. 
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One of the problem faced the librnr in m rn 1ging th' puc i ' helves of books. Moving 

shelves of books is still slow b' nu. th ' lit rnry do' not ha e a proper space to storage 

books. 

Moreover, the regulation that library ha imp! mented ju t to prev nt student fro m bringing 

food and drink to the library. However, the library has not implemented any regulati on to 

ensure that each space inside the Main library works as managed. 

In the term of arrangement of different facilities, the library does not have any plan to increase 

the snack/ drink area because there are many stores outside the library that are adequate to 

meet the needs of students. Therefore, library considers the busines value of increasing the 

snack area is not profitable. Moreover, library has tried to increase the number of printing 

facilities within the Main L'brary but the respond from the suppliers is poor. 

In the term of number of plugs, during planning and design stage, the use of laptop wa 

limited, so the library did not provide a large number of plugs within the building. Ano th r 

reason is the building is old, so if the library wants to increase the number of plugs, there i 

a need to change the electrical system. 

In the term of improvement, library has a plan to move the books and articles that do not us 

so much and storage them in a room in the old building of faculty of engineering. Therefore 

the capacity of the Main Library will increase. Another plan which is under the J l th 

Malaysian plan is to build any building contains seven (7) stories as a new library building. 

Architecture department 

Head of architecture department 

The factors that have been considered from the architecture team in managing the interior 

space of the Main library were security, safety, function of the building, and lastly the term 

of energy efficiency. 

The problems faced architecture team in managing and renovating the spaces within the Main 

Library arc the existing structure condition, the age of building, budget, and defects in the 

structure specially leakage. 
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In the term of suggc ·hon to impn ' th ' int 'rior pa within the Main Library, the 

arrangement of different facilities is th ' b " t wa . r in tanc , make the reading area close 

to windows instead of making th offi s area losing to window , becau e this will reduce 

the electri cal usage in the term fli ghting by benefiting from the unlight. Even though, a Jot 

of windows in the reading area will increase the temperature. More er, changing the air 

conditioning system will help in the term in making the use of energy ithin the Main Library 

is more effi cient, and roof insulation also helps in maintaining the temperature tability, 

which will lead to reduce the electrical usage of air conditioning ystem and moving toward 

achieving the energy effici ency. Central lift can be used in the new building because it affect 

the energy usage. 
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Appendix E: En1pirical Measurement 
Empiri 11 1 mc1sur ' m nt within Ground Floor 

Date Time Temp (°C) RH (%) Intensity (Lux) 
12104117 16:50:00.000 23.93 65 .695 135.5 
12104117 16:55:00.000 23.232 67.553 127.6 
12/04/ 17 17:00:00.000 22.872 68.4 13 127.6 
12/04/17 17:05:00.000 22. 657 69.264 127.6 
12104117 17: 10:00.000 22.537 70.277 127.6 
12/04/1717:15:00.000 22.441 70.525 135.5 
12104117 17:20:00.000 22.345 71.095 135.5 
12/04/17 17:25:00.000 22.274 70.817 135.5 
12/04/17 17:30:00.000 22.226 71.601 135.5 
12/04/17 17:35:00.000 22.369 71.482 145.8 
12/04/17 17:40:00.000 22.298 71.527 138 
12/04/17 17:45:00.000 22.226 71.66 138 
12/04/17 17:50:00.000 22.154 71.793 145.8 
12/04/17 17:55:00.000 22.13 72.462 138 
12104117 18:00:00.000 22.154 72.291 130.1 
12/04/17 18:05:00.000 22.178 72.061 138 
12/04/1718:10:00.000 22.154 72.115 138 
12104117 18:15:00.000 22.178 72.295 130. I 
12104117 18:20:00.000 22. l 54 72.086 138 
12104117 18:25:00.000 22.226 72.2 17 119.7 
12104117 18:30:00.000 22.321 71.913 127.6 
12/04/17 18:35:00.000 22.393 71.633 119.7 
12104117 18:40:00.000 22.393 71.486 119. 7 
12104117 18:45:00.000 22.393 71.574 119.7 
12104117 18:50:00.000 22.369 71.511 119. 7 
12104117 18:55:00.000 22.298 71.321 119.65 
12/04/17 19:00:00.000 22.274 71 .64 127.6 
12/04/17 19:05:00.000 22.226 71.601 126.5 
12/04/ 17 19: I 0:00.000 22.226 71.895 119.7 
12/04/17 19:1 5:00.000 22.25 71.87 135 
12104117 19:20:00.000 22.202 71.89 135 
12104117 19:25:00.000 22.178 71.856 120.5 
12/04/ 17 I 9:3 0:00.000 22.202 71.89 120.6 
12/04/17 I 9:35:00.000 22.202 71.89 119.7 
12/04/ l 7 I 9:40:00.000 22.226 71.924 119. 7 
12/04/ 17 19:45:00.000 22.226 71.924 123 
12/04/ 17 19:50:00.000 22.25 71.958 135 
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Date Time !\:mp ( C) RH(%) Intensity (Lux) 
12/04/ 17 19:5 :00.000 -

72.016 --·- 124 
12/04/17 20:00:00.000 --·- 72.163 127.6 
] 2/04/17 20:05:00.000 22.226 72.129 124.6 
12/04/ 17 20: I 0:00.000 2_ .1 7 72.354 127 
1210411720:15:00.000 22.154 72.437 123.5 
12/04/ 17 20:20:00.000 22.106 72.369 12 
12/04/17 20:25:00.000 22.082 72.452 145. 
12/04/ J 7 20:30:00.000 22.058 72.857 124.6 
12104117 20:35:00.000 22.058 72.886 128.6 
12104117 20:40:00.000 22.034 73.056 135 
12104117 20:45:00.000 22.034 73.406 127.6 
12104117 20:50:00.000 23.232 82.315 120 
12106117 10:30:00.000 24.629 61.189 74.9 
12106117 10:35:00.000 23.593 63.642 74.9 
12/06/ l 7 I 0:40:00.000 22.968 65.89 74.9 
l 2/06/17 10:45 :00.000 22.609 68.068 74.9 
12106117 10:50:00.000 22.441 67.919 74.9 
12106117 10:55:00.000 22.321 68.936 74.9 
12106117 11 :00:00.000 22.298 69.553 74.9 
12/06/17 11 :05:00.000 22.321 69.025 74.9 
12/06/17 11: 10:00.000 22.369 69.448 74.9 
12106117 11:15:00.000 22.441 69. l 06 130.1 
12106117 11 :20:00.000 22.393 68.92 177.4 
12106117 11 :25 :00.000 22.298 69.494 177.4 
12106117 11 :30:00.000 22.298 69.967 153.7 
12/06/ l 7 11:35:00.000 22.489 69.322 120.5 
12106117 11 :40:00.000 22.633 69.171 135 
12/06/ 17 11 :45:00.000 22.729 69.869 156 
12106117 11 :50:00.000 22.872 68.829 136 
12/06/17 11 :55:00.000 22.896 68.328 146 
12106117 12:00:00.000 22.872 68.769 162 
12/06/17 12:05:00.000 22.824 68.671 120 
] 2/06/ 17 12: 10:00.000 22.8 69.172 135.2 
12/06/17 12:15:00.000 22.8 68.519 119.6 
12106117 12:20:00.000 22.776 68.782 135 
12/06/ 17 12:25 :00.000 22.776 68.484 125.6 
12106117 12:30:00.000 22.753 68.777 119.7 
12106117 12:35:00.000 22.729 69.07 67 
12/06/ 17 12:40:00.000 22.513 69.593 67 
12106117 12:45:00.000 22.345 70.3 67 
12/06/17 J 2:50:00.000 22.25 70.224 67 
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Date Time Temp (°C) I ll (~ o) Int •n ·ity (Lux) 
12/06/17 12:55:00.000 22.202 70.: 74.9 
12/06/17 13:00:00.000 22 .1 54 70. 48 67 
12/06/ 17 13:05:00.000 22. I 70. 96 67 
12106117 13:10:00.000 22. 13 7 1.026 67 
12/06117 13:15:00.000 22. 13 7 1.231 67 
12/06/17 13:20:00.000 22.13 71.084 67 
12/06117 13:25:00.000 22.13 71.261 67 
12/06/17 13:30:00.000 22 .1 3 71.261 67 
12/06/17 13:35:00.000 22.154 71.03 67 
12/06117 13:40:00.000 22.489 70.71 98.5 
12/06117 13:45:00.000 22.633 70.117 90.7 
12/06/17 13 :50:00.000 22.705 69.806 98.5 
12/06/17 13:55:00.000 22.729 69.81 90.7 
12/06/17 ] 4:00:00.000 22.753 69.785 98.5 
12/06/17 14:05:00.000 22.776 69.671 90.7 
12/06/17 14:10:00.000 22.824 69.68 122.2 
12/06/17 14: 15 :00.000 22.92 70.3 18 122.2 
12/06/17 14:20:00.000 22.944 69.583 122.2 
12/06/17 14:25 :00.000 22.944 69.346 114.3 
12106117 14:30:00.000 22.944 69.376 106.4 
12/06/17 14:35:00.000 22.968 69.202 106.4 
12/06/17 14:40:00.000 22.968 69.113 106.4 
12/06/17 14:45:00.000 22.944 69.287 114.3 
12/06/17 14:50:00.000 22.609 69.226 114.3 
12/06/17 14:55:00.000 22.4 17 70.078 114.3 
12/06/17 15:00:00.000 22.32 1 70.65 82.8 
12/06/17 15:05:00.000 22.298 70.792 114.3 
12/06/17 15:10:00.000 22.25 70.754 106.4 
12/06117 15: 15 :00.000 22.202 71.01 106.4 
12/06/17 15:20:00.000 22.178 70.417 106.4 
12/06/17 15:25:00.000 22.202 70.892 106.4 
12/06/17 15:30:00.000 22.202 70.657 98.5 
12/06/17 15:35:00.000 22.537 71.161 105.4 
12/06/17 15:40:00.000 22.465 70.264 106.8 
12/06/17 15:45:00.000 22.441 70.289 74.9 
12/06/ 17 15:50:00.000 22.393 70.28 82.8 
12/06/ 17 15:55:00.000 22.345 70.212 82.8 
12/06/17 16:00:00.000 22.32 1 70.532 74.9 
12/06/ l 7 16:05:00.000 22.298 70.439 74.9 
12/06/ 17 16: I 0:00.000 22.274 71.288 74.9 
12/06/ 17 16:15:00.000 22.274 70.817 98.5 
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PERPUSTAKMN ALAM BINA 
UNIVERSITI MALAYA 

Date Time Temp (°C) 

12106117 16:20:00.000 22.-74 

12/06/ 17 16:25 :00.000 22.2 

12/06/ J 7 16:30:00.000 22.25 

12/06/17 16:35:00.000 22.25 

12/06/17 16:40:00.000 22.226 

12/06/17 16:45:00.000 22.585 

12/06/17 16:50:00.000 22.992 

12/06/17 16:55:00.000 23.04 

12/06/17 17:00:00.000 22.968 

12/06/17 17:05:00.000 23.04 

12/06/1717:10:00.000 22.944 

12/06/17 17:15:00.000 22.92 

12/06/17 17:20:00.000 22.896 

12/06/17 17:25:00.000 22.896 

12/06/ 17 ] 7:30:00.000 22.944 

12/06/17 17:35:00.000 22.968 

12/06/17 17 :40:00.000 23.04 

12/06/1717:45:00.000 23.088 

12/06/17 17:50:00.000 23.088 

12/06/17 17:55:00.000 22.968 

12/06/17 18:00:00.000 22.92 

12/06/17 18:05:00.000 22.753 

12/06/1718:10:00.000 22.537 

12/06/17 18:15:00.000 22.393 

12/06/17 18:20:00.000 22.298 

12/06/17 18:25:00.000 22.25 

12/06/17 18:30:00.000 22.202 

12/06/17 18:35:00.000 22.178 

12/06/17 18:40:00.000 22.154 

12/06/17 18:45:00.000 
22.] 54 

12/06/17 18:50:00.000 
22.154 

12/06117 18:55:00.000 
22.154 

12/06/ 17 J 9:00:00.000 
22. 154 

12/06/ 17 19:05:00.000 
22.154 

12/06117 19: 10:00.000 
22. 13 

J 2/06117 J 9: 15:00.000 
22. 13 

12/06/ 17 19:20:00.000 
22. 106 

12/06/ 17 19:25 :00.000 
22.106 

12/06/ 17 19: 0:00.000 
22.082 

12/06/ 17 19:35:00.000 
22.058 

12/06/ I 7 19:40:00.000 
22.034 

I 11(0 0) Int n ·1ty (Lux) 

70. 41 2. 
70.4 :9 2. 

70. 6 2.8 

71.019 74.9 

71.132 74.9 

70.345 116.5 

69.681 119.4 

69.156 119.4 

69.084 120.5 

68.889 123.5 

68 .663 111 .6 

69.045 132 

69.308 124.9 

69.07 126.4 

69.346 119.7 

68.787 123.2 

68.829 124 

68.838 145 

68 .392 132.6 

68.43 121.3 

68 .778 67 

69.252 114.3 

69.42 106.4 

69.985 106.4 

70.144 106.4 

70.401 106.4 

70.686 98 .5 

70.564 105.4 

70.677 106.8 

70.648 105.3 

70.501 109.4 

70.235 59.1 

70.265 59.1 

70.501 59.1 

70.319 59. l 

70.467 51.2 

70.874 59. l 

70.668 59.1 

70.693 51.2 

70.571 59.1 

70.831 59.1 
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Date Time Tl!mp (°C) Rll (0 o) lntcn ·ity (Lux) 

12/06/17 19:45:00.000 2_ .034 70 ... 1 51.2 

12/06/17 19:50:00.000 
__ .o 70.-t 59.) 

12/06/17 19:55:00.000 22 .0 70. 59.1 

12/06/17 20:00:00.000 22.05 70. 6~ 51.2 

12/06/17 20:05:00.000 22.058 70.''06 51.2 

12/06/17 20: I 0:00.000 22. 106 70.344 59.1 

12/06/17 20: 15:00.000 22.082 70.399 51.2 

12/06/17 20:20:00.000 22.082 70.487 59. l 

12/06/17 20:25:00.000 22.992 67.779 60.1 

Empirical measurement within Second Floor 

Date Time Temp (°C) RH(%) Intensity (Lux) 

12/04117 16:50:00.000 22.178 65 .992 279.9 

12/04/17 16:55:00.000 21.509 68.641 272 

12/04/17 17:00:00.000 21.127 69.927 272 

12/04/17 17:05:00.000 20.936 70.01 279.9 

12/04/1717:10:00.000 20.793 71.506 279.9 

12/04/17 17:15:00.000 20.722 71.638 272 

12/04/17 17:20:00.000 20.674 72. 125 279.9 

12/04117 17 :25 :00.000 20.65 71.712 279.9 

12/04/17 17:30:00.000 20.603 72.256 287.8 

12/04/17 17:35:00.000 20.555 72.1 6 272 

12/04/17 17:40:00.000 
20.531 72.243 264. 1 

12/04117 17:45:00.000 
20.507 72.384 264.l 

12/04/17 17:50:00.000 
20.507 72.732 272 

12/04/17 17:55:00.000 
20.484 72.844 279.9 

12/04/ 17 18:00:00.000 
20.484 72.844 264. 1 

12/04117 18:05:00.000 
20.46 72.868 264. 1 

12/04/17 18:10:00.000 
20.46 72.781 272 

12/04/17 18: 15:00.000 
20.46 72.8 1 279.9 

12/04117 18:20:00.000 
20.46 72.839 272 

12/04/17 18:25:00.000 
20.436 72.777 264.1 

12/04/17 18: 0:00.000 
20.4 12 72 .743 272 

12/04/17 18:35:00.000 
20.388 72.709 279.9 

12/04/17 18:40:00.000 
20.388 72.825 272 

12/04/ 17 1 :45:00.000 
20.365 73.024 279.9 

12/04/17 18: 0:00.000 
20.365 73.227 272 

12/0 11 7 18:5 :00.000 
20.34 1 73.048 256.2 

12/04/ 17 19:00:00.000 
20.3 17 73.043 264.l 
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Date Time Temp ( O(') Rll\0
11) Int 'll ·it) (Lu x) 

' 

12/04/ 17 19:05:00.0 00 20.- 3 7_, l ) I 27 .9 

12/04/17 19: I 0:00.0 00 _o. 17 7.d)7_ 279.9 

12/04/17 19:15:00.000 20.3 17 7_, ~7 264.1 

12/04/17 19:20:00.000 20.293 7 .126 279.9 

' 12/04/ 1719:25 :00.000 20.29-' 7 . 57 279.9 

12/04/17 19:30:00.000 20.293 73 .618 272 

12/04/17 19:35:00.000 20.293 73.618 264.1 

12/04/17 19:40:00.000 20.293 73.82 279.9 

12/04/17 19:45:00.000 20.317 73.912 256.2 

12/04/17 19:50:00.000 20.341 74.089 279.9 

12/04/17 19:55:00.000 20.341 73 .974 279.9 

12/04/17 20:00:00.000 20.365 73.863 272 

12/04/17 20:05:00.000 20.365 73.834 279.9 

12/04/17 20: 10:00.000 20.365 73 .979 279.9 

' 12/04/1720:15:00.000 20.388 73.954 279.9 

12/04/17 20:20:00.000 20.412 73 .901 272 

12/04117 20:25:00.000 20.412 73.844 279.9 

12/04/17 20:30:00.000 20.412 73.90 1 264. 1 

12/04/17 20:35:00.000 
20.388 73.926 287.8 

12/04/17 20:40:00.000 
20.365 73.776 264. 1 

12/04/17 20:45:00.000 
20.3 17 73.68 287.8 

12/04/17 20:50:00.000 
21.533 84.267 l 1.8 

12/06/17 10:30:00.000 
24.774 56.947 193.2 

12/06/17 l 0:35 :00.000 
22.944 61.621 193.2 

12/06/ 17 10:40:00.000 
21.795 63.644 208.9 

12/06117 10:45:00.000 
21.1 51 66.082 20 1 

12/06/17 I 0:50:00.000 
20.817 69.752 201 

12/06/17 I 0:55:00.000 
20.65 68.662 20 1 

12/06/17 11 :00:00.000 
20.555 69.38 1 193 .2 

' 
12/06/ 17 11 :05:00.000 

20.507 69.46 201 

12/06/17 11 :10:00.000 
20.46 69.92 1 201 

12/06/ 17 11: 15:00.000 
20.436 70.591 185.3 

, I 2/06/ 17 11 :20:00.000 
20.436 70.503 193 .2 

12/06/ 17 11: 25:00.000 
20.4 12 72.045 201 

12/06/ 17 l I :30:00.000 
20.436 71 .933 185.3 

~ I 2/06/ 17 11 :35:00.000 
20.436 72.486 193 .2 

12/06117 11 :40:00.000 
20.436 

72.34 1 193.2 

12 /06/17 I I :45:00.000 
20.46 

72.258 201 

12 /0(>/ 17 11 :50:00.000 
Z0.484 

72.728 201 

I .. 10 117 11 :55 :00.000 
20.484 

72.059 193.2 

12 /06/ 17 l .. :00:00.000 
20.484 

72.379 201 
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lnt ·nsity (Lux) T~mp (oC) i 
Date 'I i1m: 18 . 7_, l _0.507 

201 
0.507 I 2/06/ 17 12: I 0:00.000 193 .2 

_0.507 
185.3 

_0.507 
201 7 .413 20.507 ~ l 2/06/17 12:25:00.000 201 72. 19 20.507 l2/06/L712:30:00.000 201 72.413 20.507 

L_ 12/06/17 12:35:00.000 201 72.732 20.507 193.2 73.346 20.531 193.2 72.708 20.531 185.3 73.524 20.555 193.2 73.322 20.555 185.3 72.543 20.579 12/06/17 13:05:00.000 201 73.235 20. 55 
73.21 20.579 
73.181 20.579 

12/06/ 17 13:20:00.000 72.775 20.579 
12/06/ 17 13:25:00.000 72.63 20.579 
12/06/ 17 13 :30:00.000 72.77 20.555 
12/06/l 7 13:35:00.000 73.123 20.579 
12/06/ 17 13 :40:00.000 73.5 

20.579 
12/06/17 13:45:00.000 73.007 

20.579 
73.104 

20.627 

~ 12/06/ l 7 15 :00:00.000 20. 746 n.16
7 

__ u o >117 1 :o. :00.000 20.11 122s9 
~""()';; I 7 1. : I O: O<<~) . (~)O~O_L_:.2~0:;_. 7.:,_7 - t--;;72;-;-. 0-;;

5
;--
5 
-r---:;;AQ-:;---I 

- 12/0 1/ 17 I : I. :00. 000 20. 793 71. 7 I 
I -10 >I l 7 1 ; _O: 00. 000 20. 793 7 I. 798 

I'- I > 0_ >I I 7 I. : ... 5 :0(.)~. (~)()~() _L_!:.2~0.:_::.79:,:_3 __.JL--_;_;,71:..-. 7_6_8 __..------1 
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Date Time Temp (°C) RH(0 o) Intensity (Lux) 
12/06/ 17 15:30:00.000 20.79 7 1. 7. 9 240.5 

12106117 15:35:00.000 20.79 7 1. 14 240.5 
12106117 15:40:00.000 20. 17 7-.1 - 240.5 
12/06/17 15:45:00.000 20.817 1_.o 5 248.3 
12/06/17 15:50:00.000 20.841 72.069 248.3 
12/06/17 15:55:00.000 20.841 72.157 264.1 
12/06/ 17 16:00:00.000 20.8 17 72.006 248.3 
12/06/17 16:05:00.000 20.817 72.123 256.2 

12106117 16:10:00.000 20.793 72.497 256.2 

12/06/ 17 16: 15 :00.000 20.793 72.206 256.2 

12106117 16:20:00.000 20.77 72.31 8 256.2 

12/06/ 1716:25:00.000 20.77 72.288 240.5 

12106117 16:30:00.000 20.746 72.138 248.3 

12/06/ 1716:35:00.000 20.722 72.192 248.3 

12/06/17 16:40:00.000 20.698 72.071 256.2 

12/06/ 1716:45:00.000 20.698 72.187 248.3 

12/06/ 17 16:50:00.000 20.698 72.187 248 .3 

12/06/ 1716:55:00.000 20.674 72.241 240.5 

12106117 17:00:00.000 20.674 72.27 240.5 

12/06117 17:05:00.000 20.65 72.324 240.5 

12/06/ 17 17:10:00.000 20.674 72.241 256.2 

12/06/ l 7 17: 15:00.000 20.65 72.004 240.5 

12/06/ 17 17:20:00.000 20.627 72.115 256.2 

12/06/ 17 17:25:00.000 20.603 72.227 256.2 

12106117 17:30:00.000 20.579 71.932 256.2 

12/06/ 17 17:35:00.000 20.555 71.927 240.5 

12/06/17 17:40:00.000 20.531 72.126 240.5 

12106117 17:45:00.000 20.555 71.956 248.3 

12/06/ 17 17:50:00.000 20.531 71.864 240.5 

12/06/ 17 17:55:00.000 20.531 72.097 240.5 

12/06/ 17 18:00:00.000 20.531 72.039 248.3 

12/06/ 17 18:05:00.000 20.531 72.359 248.3 

12/06/ 17 18:10:00.000 20.531 72.039 248.3 

12/06/ 17 18: 15:00.000 20.531 71.98 l 240.5 

12/06/ 17 18:20:00.000 20.507 72.093 248.3 

12106117 18:25:00.000 20.507 72.18 256.2 

12106117 18:30:00.000 20.484 72.146 248.3 

12/06/ 17 18:35:00.000 20.46 72.258 248.3 

12/06/ 17 18:40:00.000 20.46 72.316 248.3 

12/06/ 17 I :45:00.000 20.46 72. 171 240.5 

12106117 18:50:00.000 20.46 72.054 240.5 
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248.3 
256.2 
240.5 
248.3 
240.5 

72.273 256.2 

20.365 72.124 256.2 

20.365 72.414 248.3 

20.365 72.472 240.5 

20.365 72.443 248.3 

72.642 256.2 

72.6 13 240.5 

72.9 12 240.5 

72.934 
25 1 

20.394 
72.955 

24 1.5 

mpirical mea uremcnt within Third Floor 

Temp (°C) 
RH(%) 

Intensity (Lux) 

25 .137 
59.545 

130. 1 
122.2 

2 .4 130. 1 
22. 69 122.2 
_1.795 114.3 

122.2 
122.2 
122.2 

71. I 
122.2 

71.4 I 
122.2 

72,44 
122.2 

72,6 1 
1I4.3 

-- - 122.2 

.. 1.079 
72.872 
72.838 

114.3 

.. 1.0. 6 
72.75 1 

122.2 

- 73 .187 
130. l 

21.os<> 
21.0. 2 

73, 153 
114.3 

21.008 
73, 178 

122.2 

157 

Univ
ers

ity
 of

 M
ala

ya



Date Time 'T ( (') RI! ( On) 
~mp 

Int n~ity ( Lux) 

12/04/ 17 18:20:00. 000 _o.9 84 7.i.5-1 114 .. 

12/04/ 17 18:25:00. 000 _o.< H.+ ?J.75.1 t__, 

12/04/ 17 18: 0:00. 000 _o.< 7 . .574 12 .2 

~ 12/04/ 17 18: 5: 0.0 00 _o. 6 7. A 11 4.3 

~ ] 2/04/17 18:4 :00.0 00 20. 6 7 ."' 71 11 4.3 

12/04/17 I :45:00.0 00 20. 6 7 .574 122.2 

12/04/17 I :50:00.0 00 _0.96 73. 06 122.2 

12/04/17 I :55:00.000 20.936 74.004 122.2 

12/04/l 7 19:00:00.000 20.936 74.033 130.1 
-

12/04/l 7 19:05:00.000 
20.936 74.149 122.2 

12/04/ 17 19: 10:00.000 
20.9 13 74 122.2 

12/04/17 19: 15 :00.000 
20.9 13 74.144 114.3 

12/04/ 17 I :20:00.000 
20.9 13 74.26 114.3 

12/04/ 17 19:25:00.000 
20.889 74.371 122.2 

12/04/ 17 19:30:00.000 
20.9 13 74.491 122.2 

12/ 4/17 I : 5:00.000 
20.889 74.342 114.3 

12/04/ 17 I :40:00.000 
20.889 74.66 122.2 

12/04/ 17 I :45 :00.000 
20.889 74.804 122.2 

12/04/17 I :50:00.000 
20.865 74.857 122.2 

12/ 4/17 19:55:00.000 
20.865 75.001 122.2 

12/04/ l 7 20:00:00.000 
20.841 75.14 122.2 

12/04117 20:05 :00.000 
20.841 75.313 122.2 

12/ 4/ 17 20: I 0:00.000 
20.865 75.433 114.3 

12/ 4/1720: 15:00.000 
20.865 

75.347 114.3 

, I 2104117 2 :20:00.000 
20.865 75.2 9 130.1 

12/04/ 17 20:25:00.000 
20. 65 

75.116 130. I 

12/04/ 17 2 : 0:00.000 
20. 65 

75.203 122.2 

l_/O /1720: :00.000 20. 65 
75.174 122.2 

12/04/ 17 20:40:00.000 
20.84 1 

74.939 122.2 

12 10 / 17 0: :00.00 
20.8 17 

74. 47 122.2 

12 10 117 20: :00.000 
21.84 

3.723 11.8 

12 10 /17 I 0: 0: 0.000 
- . 74 

55. 126 161.6 

I_; 0 / 17 10:. : o.ooo 2 . 9. 
5 .75 161.6 

I .. I 0 >117 I 0:40: 0.000 
.. 2 .. )9 

64.25 161.6 

'-

65.11 

I .. I 06/ 17 I ( : • :00.000 
.. J.772 

145.8 

- - 21.4. 7 
66.75 

15 .7 

I. /( l 1/ 17 I 0:. 0:00.000 
" 

I. /O / 17 IO: . : ()() . ()()0 
21 .... 4(1 

69.567 
145.8 

. 
(> 8.457 153.7 

,, I_/() 1/ I I I I :00:00.000 
... I. I. I 

I /() 0/ 17 I I :0 :00.000 
.. I. L . .7 

68.571 153.7 

I • 
. I 0. 

69.952 
153.7 

I . /()( 1/ 17 11 :10:00.000 21 
" 

-·- . 079 
6( .33 145 . 

L /) ll l 7 11 : I :00.000 
21 

. 1 
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Date Time Temp (0 
') Rll C10) Int ·11-.1t) (Lu:) -

12/06/ 17 11:20:00.000 2 l.079 -( I - ... 
-

12/06/17 11 :25:00.000 .. 1.07< ()t} . l-1 . 1-L-.' 

12/06/ 17 I I: 0:00.000 21.10 .. () .~' .. ~ .- I .7 

J 2/06/17 11 :35:00.000 .. 1.07 70. 5 . 1-.. 7 

12/06/ 17 I I :40:00.000 .. I. I 0. 70._ \ l .7 
12/06/17 11 :45:00.000 .. I. L 7 70 . .) 7 1- .7 

12/06/17 I I :50:00.000 .. 1.1-7 70. ..+ 153.7 
12/06/ 17 11 :55:00.000 .. 1.1 .. 7 70. 7 145.8 

12/06/17 12:00:00.000 21. 175 71.169 153.7 

12/06/ 17 12:05:00.000 21.1 99 70.55 153.7 

12/06/17 12: 10:00.000 21. 199 71.056 153.7 
12/06/17 12:1 5:00.000 21.223 70.709 153.7 
12/06/17 12:20:00.000 21.1 99 70.587 161.6 
12/06117 12:25:00.000 21 .22 70.709 153 .7 
12/06117 12:30:00.000 21.199 70.997 153.7 
12/06/17 12:35:00.000 21.199 70.997 153.7 
12/06/ 17 12:40:00.000 21.15 1 70.754 153 .7 
12/06117 12:45:00.000 2 1. 15 1 71.28 1 153.7 
12/06/17 12:50:00.000 21. 175 71.549 145.8 
12106117 12:55 :00.000 21.1 75 71.286 145.8 
12/06/17 13 :00:00.000 2 1.223 7 1.295 153 .7 
12/06117 13:05:00.000 21.1 99 7 1.11 4 153 .7 
12/06/17 13: 10:00.000 21.175 71.1 39 145.8 
12/06117 13: 15:00.000 2 1.1 75 71.05 1 145 .8 
12/06/17 13 :20:00.000 2 1.1 75 71.1 98 145 .8 
12/06/17 13 :25:00.000 2 1.1 51 71.018 145.8 
12/06117 13:30:00.000 2 1.1 75 71.46 1 145.8 
12/06/17 13:35:00.000 2 1.1 75 7 1.549 145 .8 

12/06/17 13:40:00.000 2 1.1 75 71.461 145.8 

12/06/ 17 13 :45 :00.000 2 1.1 99 71.407 145.8 
12/06117 13:50:00.000 2 1.223 71.44 1 153.7 
12/06/ 17 13:55:00.000 21.246 71.475 161.6 
12/06/17 14:00:00.000 2 1.27 71.479 145.8 

12106117 14:05 :00.000 2 1.294 71.484 161.6 

12/06/ 17 14: I 0:00.000 21.27 71.245 153 .7 

12/0 /17 14: 1 :00.'000 2 1.27 70.8 5 161.6 

12/0 /17 I :20:00.000 21.27 70.835 153 .7 

1 .. /06/ 17 1 :_5 :00.000 21.294 71.074 161.6 

12/06/1 7 I : 0:00.000 2 1. 27 70.776 161.6 

12/0 /17 14: :00.000 2 1.294 70.927 161.6 

12/0)/ 17 14:40:00.000 21.27 70.776 153.7 .. - -
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Date Time Temp (°C) Rf I ( 0 ~) Int •n ity (Lux) 
12106117 14:45:00.000 21.294 71.04 L .7 
12/06/17 14:50:00.000 2 1. 18 70 . ..j...j. I 1.6 
12106117 14:55:00.000 21. 4_ 71.()_..j. I .7 
12/06/ 17 15:00:00.000 _ J. _ 18 70. >. - I .7 
12106117 15:05:00.000 21. I 70. ( 7 161.6 
12/06/17 15: I 0:00.000 21. 4_ 70. 7_ 153.7 
12/06/ 17 15: 15:00.000 21.366 70.7 - 161.6 
12/06/17 15:20:00.000 21.3 70.623 153 .7 
12/06/17 15:25:00.000 21 .39 70.505 153.7 
12106117 15:30:00.000 21.39 70.152 161.6 
12/06/17 15:35:00.000 21.437 70.573 161.6 
12106117 15:40:00.000 21.437 70.72 161.6 
12/06/17 15:45:00.000 21.437 70.426 161.6 
12/06/17 15 :50:00.000 21.437 70.661 161.6 
12/06/17 15:55:00.000 21.437 71 .247 161.6 
12/06/17 16:00:00.000 21.485 71.11 161.6 
12106117 16:05:00.000 21.533 71.06 161.6 
12/06/17 16:10:00.000 21.533 71.119 161.6 
12106117 16:15:00.000 21.533 70.972 161.6 
12/06/ 17 16:20:00.000 21.557 70.889 153.7 
12106117 16:25:00.000 21.604 70.898 161.6 

I 2/06/ 17 16:30:00.000 21.58 l 70.746 153.7 

12/06/1716:35:00.000 21.58 I 70.541 153.7 

12/06/ 17 16:40:00.000 21.581 70.629 161.6 

12106117 16:45:00.000 21.557 70.419 161.6 

12106117 16:50:00.000 21.557 70.713 153.7 

12/06/17 16:55:00.000 21.533 70.825 153.7 

12/06/17 17:00:00.000 21.533 71.031 153.7 

12106117 17:05:00.000 21.533 71.06 161.6 

12/06/1717:10:00.000 21.533 71.089 153.7 

12/06/1717:15:00.000 21.533 71.06 161.6 

12/06/17 17:20:00.000 21.509 70.968 161.6 

12106117 17:25:00.000 21.485 70.817 161.6 

12/06/17 17:30:00.000 21.485 70.728 153.7 

12106117 17:35:00.000 21.485 70.787 161.6 

12/06/ 17 17:40:00.000 21.485 70.758 161.6 

12/06/ 17 17:45:00.000 21.46 I 70.695 161.6 

12/06/ 17 17:50:00.000 21.46 1 70.753 153.7 

12106117 17:55 :00.000 2 1.46 1 70.871 153.7 

12/06/ 17 18:00:00.000 21.46 1 70.988 161.6 

12/06/ 17 18:0 :00.000 21.461 71.076 153.7 
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Date Time Temp (°C) RI!(%) 11111.:n ity (Lux) 

12/06/17 18: 10:00.000 2 1.46 1 7 1.1 . 1-.. 1 

12/06/17 18: 15:00.000 21.437 70. '. 7 I .7 

J 2/06/17 18:20:00.000 2 1.4 1 70. 't - 161.6 

12/06/ 17 18:25 :00.000 2 1.4 1. 70.86- 153.7 

l2/06/17 18:30:00.000 2 1.366 71.0_ ( 1- .7 

12/06/ 17 18:35 :00.000 ... I. 6 70. - 153.7 

12/06/17 l 8:40:00.000 2 1. 66 71.1 75 153 .7 

12/06/17 18:45:00.000 21.342 1 1.0 -4 153.7 

12/06/17 18:50:00.000 2 1.294 71.25 153.7 

12/06/17 18:55:00.000 21.294 71.454 145.8 

12/06/17 19:00:00.000 21.294 71.454 153.7 

12/06/17 19:05:00.000 21.27 71.304 153.7 

12/06/17 19: 10:00.000 21.27 71.45 153.7 

12/06/1719:15:00.000 21.294 71 .542 15.J.7 
12/06/17 19:20:00.000 21.294 71.425 161.6 
12/06/17 19:25:00.000 21.27 71.421 161.6 
12/06/17 19:30:00.000 21.246 71.416 153.7 
12/06/17 19:35:00.000 21.223 71.529 153.7 
12/06/17 19:40:00.000 21.223 71 .792 161.6 
12/06/17 19:45:00.000 21.223 71.704 161.6 
12/06/17 19:50:00.000 21.199 71.846 161.6 
12/06/17 19:55:00.000 21.199 72.108 161.6 
12/06/17 20:00:00.000 21.175 72.075 153.7 
12/06/17 20:05:00.000 21.199 72.05 161.6 
12/06/17 20: l 0:00.000 21.199 72.167 153 .7 
12/06/17 20: 15 :00.000 21.223 72.171 161.6 
12/06/17 20:20:00.000 21.581 71.714 156.8 
12/06/17 20:25:00.000 21.659 71.625 161.8 

Empirical measurement within Fourth Floor 

Date Time Temp (°C) RH(%) Intensity (Lux) 
12/04/17 16:50:00.000 24.992 66.15 201 
12/04/17 16:55:00.000 24.75 63.775 216.8 
12/04/17 17:00:00.000 23.448 67.412 208.9 
12/04117 17:05:00.000 22.824 68.731 216.8 
12/04/ 17 17:10:00.000 22.465 71.118 216.8 
12/04/ 17 J 7: 15:00.000 22.202 71.186 208.9 
12/04/1 7 17:20:00.000 22.106 72.749 224.7 
12/04/17 17:25:00.000 22.011 73.052 224.7 
12/04/17 17:30:00.000 21.963 73.276 216.8 
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Date Time Temp (°C) RH(%) Intensity (Lux) 
12/04/17 17:35:00.000 22.011 74.07 --4.7 
12/04/17 17:40:00.000 22.011 7 . _1 . ) 

12/04/ 17 17:45 :00.000 22.0 4 7 .. >:9 -16. 
12/04/l 7 17:50:00.000 22.011 7 .. ' () -24.7 
12/04/17 17:55:00.000 - 1. 6 74.11 16. 
12/04/ l 7 18:00:00.000 2 1.93 74.4 216. 
12/04/17 18:05:00.000 2 1. 9 1 74. 224.7 
12/04/17 18: I 0:00.000 2 1. 91 74. 216. 

12/04/1718:15:00.000 2 1.89 1 75.40 224.7 
12/04/17 18:20:00.000 21.891 74.858 216. 
12/04/17 18:25:00.000 21.915 75.037 224.7 
12/04117 18:30:00.000 21.939 75.128 224.7 

12/04117 18:35:00.000 21.915 74.863 2 16.8 

12/04117 18:40:00.000 21.963 75.278 248. 
12/04/17 18:45:00.000 21.987 75.224 248.3 
12/04117 18:50:00.000 21.987 75.34 232.6 
12/04/1718:55:00.000 21.963 75.191 240.5 
12/04/17 19:00:00.000 21.939 75.677 240.5 
12/04/17 19:05:00.000 21.915 75.441 240.5 
12/04/17 19:10:00.000 21.915 76.191 232.6 

12/04/17 19:15:00.000 21.915 75.989 248.3 
12/04117 19:20:00.000 21.843 76.177 248.3 
12/04/17 19:25:00.000 21.867 75.98 240.5 
12/04/17 19:30:00.000 21.819 75.74 240.5 

12/04/17 19:35:00.000 21.795 75.994 240.5 

12/04117 19:40:00.000 21.843 76.781 240.5 

12/04/17 19:45:00.000 21.867 76.642 248.3 

12/04/17 19:50:00.000 21.867 76.699 248.3 

12/04/17 19:55:00.000 21.843 76.493 240.5 

12/04/l 7 20:00:00.000 21.843 76.752 256.2 

12/04/17 20:05:00.000 21.867 76.699 256.2 

12/04/17 20: 10:00.000 21.867 76.584 248.3 

12/0411720:15:00.000 21.843 77.154 248.3 

12/04/17 20:20:00.000 21.819 77.149 248.3 

12/04/17 20:25:00.000 21.819 77.636 248.3 

12/04117 20:30:00.000 21.819 76.919 248.3 

12/04/ I 7 20:35 :00.000 2 1.795 76.886 240.5 

12/04/17 20:40:00.000 21.724 76.498 248.3 

12/04/ 17 20:45 :00.000 2 1.7 76.378 256.2 

12/04/17 20: 50:00.000 22 .082 82.008 11.8 

12/06/J 7 I 0:30:00.000 25 .162 60.536 240.5 
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Date Time Temp (°C) RH(%) lntcn ity (Lux) 
12/06/17 10:35:00.000 23.641 4.4 ( --W. 
12/06/ l 7 10:40:00.000 22.776 7.77 _4 . 

12/06/ 17 10:45:00.000 22.345 l . 769 - -.6 
12106117 I 0:50:00.000 22. 106 7 1, __ 7 - 2.6 
J 2106117 I 0:55:00.000 2 1.96.J 7 1._ 4 240.5 
12106117 11 :00:00.000 2 1. I 7 1. 9 232.6 

12/06/17 11 :05:00.000 21.772 7- .101 240.5 
12106117 I 1: 10:00.000 2 1.74 72.272 232.6 
12/06/ 1711:15:00.000 21.724 72.967 232 .6 
12/06/ 17 11 :20:00.000 21.843 72.874 232.6 

12/06/ 17 11 :25:00.000 21.867 73 .111 224.7 

12/06/ 17 11 :30:00.000 21.867 73.111 224.7 

12106117 11 :35:00.000 21.891 73 .582 224.7 

12106117 11 :40:00.000 21.915 73.179 232.6 

12/06/ 17 11 :45:00.000 21.891 73 .262 224. 7 

12/06/ 17 11 :50:00.000 21.939 72.892 224.7 

12/06/ 17 11 :55:00.000 21 .963 73.072 224.7 

12/06/17 12:00:00.000 21.987 73.484 232.6 

12/06/ 1712:05:00.000 22.034 72.969 224.7 

12/06/ 17 12:10:00.000 22.011 73.256 224.7 

12106117 12: 15:00.000 22.034 72.502 232.6 

12/06/ 17 12:20:00.000 22.034 72.91 224.7 

12/06/ 17 12:25:00.000 22.082 72.511 224.7 

12106117 12:30:00.000 22.13 73.104 224.7 

12106117 12:35:00.000 22.202 73.468 232.6 

12106117 12:40:00.000 22.226 72.977 232.6 

12/06/ 17 12:45:00.000 22.226 73.792 224.7 

12/06/ 17 12:50:00.000 22.274 72.84 224.7 

12/06/ 17 12:55:00.000 22.25 72.338 224.7 

12/06/17 13:00:00.000 22.226 72.392 232.6 

12/06/ 17 13:05:00.000 22.178 72.354 232.6 

12/06/ 17 13:10:00.000 22.154 72.875 224.7 

12/06/17 13: 15 :00.000 22.13 72.754 224.7 

12106117 13:20:00.000 22.082 73.036 224.7 

12106117 13:25:00.000 22.058 73.178 232.6 

12/06/ 17 13 :30:00.000 22.154 73.458 232.6 

12/06/ 17 13:35:00.000 22.154 72.963 224.7 

12106117 13:40:00.000 22.13 73.104 224.7 

12106117 13:45:00.000 22.082 73.444 232.6 

12106117 13:50:00.000 22. 106 73.362 224.7 

12106117 13:55:00.000 22.154 72.934 224.7 
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Date Time Temp (°C) RH (01o) lntcn ·ity (Lux) 
12/06/17 14:00:00.000 22. l 72.666 _J_.6 
12/06/1714:05:00.000 22. 106 7_, 74 - -·6 
12106117 14: 10:00.000 22.0 7 _, . ) - -·6 
12/06/1714: 15:00.000 22.034 7_,_97 232.6 
12/06/17 J 4:20:00.000 22.0 4 7- .. .;32.6 
12/06/17 14:25:00.000 22.0 4 7_. I< 232.6 
12106117 14:30:00.000 22. 106 7_. -,6 224.7 
12106117 14:35:00.000 22. 13 7_, 74 232.6 
12106117 14:40:00.000 22.106 72.545 216.8 
12/06/17 14:45:00.000 22. 154 72.729 232.6 
12/06/17 14:50:00.000 22.154 72.379 224.7 
1210611714:55:00.000 22.106 72.106 232.6 
12106117 15:00:00.000 22.082 71.955 224.7 
12/06/17 15:05:00.000 22.011 71.795 232.6 
I 2106117 15: I 0:00.000 22.011 72.088 224.7 
12106117 15: 15:00.000 22.011 72.672 232.6 
12106117 15:20:00.000 22.058 71.98 224.7 
12106117 15:25:00.000 22.082 72 .219 232.6 
12/06/17 15:30:00.000 22.058 72.068 216.8 
12106117 15:35:00.000 22.106 71.725 232.6 
12/06117 15:40:00.000 22.082 72. 102 224.7 
12106117 15:45:00.000 22.082 72.072 216.8 
12106117 15:50:00.000 22.082 72.189 232.6 
12/06/17 15:55:00.000 22. 106 71.725 224.7 
12/06/17 16:00:00.000 22.154 71.471 232.6 

12/06/17 16:05:00.000 22.106 71.461 224.7 

12/06/17 16:10:00.000 22.154 71 .588 224.7 

12/06/17 16:15:00.000 22.202 71.186 232.6 

12/06/17 16:20:00.000 22.226 71.132 224.7 

12/06/17 16:25:00.000 22.202 71.303 224.7 

12/06/17 16:30:00.000 22.154 71.471 232.6 

12/06/17 16:35:00.000 22.154 71.382 240.5 

12/06117 16:40:00.000 22.13 71.495 232.6 

12106117 16:45:00.000 22.106 71 .491 232.6 

12/06/17 16:50:00.000 22.13 71.701 232.6 

12/06/17 16:55:00.000 22.154 71.793 248.3 

12106117 17:00:00.000 22. 178 71.563 224.7 

12/06/ 17 I 7:05:00.000 22.J 78 71.885 232.6 

12/06/ 17 17:10:00.000 22. 13 71.495 240.5 

12/06/ 17 17:15:00.000 22. J 54 71.705 240.5 

12/06/ 17 17:20:00.000 22. 154 71.764 216.8 
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Date Time Temp (°C) RH(%) Int ·n. it~ (Lux) 
12/06/17 17:25:00.000 22.1 7 71.. _.rn.: 
12/06/17 17:30:00.000 22. 106 70J3 -· -.6 
12/06/ 17 17:35:00.000 22.05 71...' .. _o .9 
12/06/17 17:40:00.000 2-.05 7 l. ) . - .9 
12/06117 17:45:00.000 --...0 7 _.o c' 216. 
12/06/ 17 17:50:00.000 -2 .0 7_, Q_ 201 
12/06/17 17:55:00.000 22.0 - 7 l. 20 .9 
12/06/17 18:00:00.000 22. 106 ,- 7_.2_ 201 
12/06117 18:05:00.000 22.106 71. 72 208.9 
12/06/17 18:10:00.000 22.106 71.813 216.8 
12/06/17 18: 15:00.000 22.058 72 .33 l 208.9 
12/06/17 18:20:00.000 22.05 72.009 208.9 
12/06117 18:25:00.000 22.034 72. 18 208.9 
12/06/17 18:30:00.000 22.011 72.205 20 .9 
12/06/17 18:35:00.000 21.987 72.376 20 .9 
12/06/17 18:40:00.000 22.034 72.677 208 .9 
12/06/l 7 18:45:00.000 22.011 72.439 208.9 
12/06/17 18:50:00.000 22.0l l 73.081 216.8 
12/06/l 7 18:55:00.000 22.011 72.76 208.9 
12/06/17 19:00:00.000 21.963 72.838 208.9 
12/06/17 19:05:00.000 21.987 73.164 216.8 
12/06/1719:10:00.000 22.034 73.144 208.9 
12/06/1719:15:00.000 22.058 72.857 208.9 
12/06/17 19:20:00.000 22.034 72.502 208.9 
12/06/17 19:25:00.000 22.034 72.823 216.8 
12/06/17 19:30:00.000 22.011 72.848 208.9 
12/06/17 19:35:00.000 22.011 72.76 208.9 
12/06/17 19:40:00.000 21.963 72.897 208.9 
12/06/17 19:45:00.000 21.939 72.95 208.9 
12/06/17 19:50:00.000 21.963 73.363 208.9 
12/06/17 19:55:00.000 21.963 73.508 216.8 
12/06/17 20:00:00.000 21.963 73.77 208.9 
12/06/17 20:05:00.000 21.963 73.567 208.9 
12/06/17 20: I 0:00.000 21.963 73.799 216.8 
12/0611720:15:00.000 22.729 71.3 73 215.6 
12/06/17 20:20:00.000 23.497 68.793 214.65 
12/06/17 20:25:00.00 0 23.857 67.634 216.9 
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Empirical measurement within Collaborative an.:a 

Date Time Temp (°C) RII (%) Int ·n 1ty tlux) 
12/04/l 7 16:50:00.000 25.866 9. 4 - ).7 

12/04/17 16:55:00.000 25.06 ( . 7. I .I 

12/04/ 17 17:00:00.000 24.532 L.-76 19. 
12/04/17 17:05:00.000 24.267 6_,c 4 1 0.1 
l 2/04/17 17: 10:00.000 24.074 - .7_ 106.4 
12/04/ 17 17: 15:00.000 24.026 6 ~ . .+ 2. 
12/04/17 17:20:00.000 23 .978 6 .464 82.8 
12/04/17 17:25:00.000 23.88 1 65.083 74.9 

12/04/17 17:30:00.000 23.905 65.419 74.9 
12/04/17 17:35:00.000 23.857 64.384 90.7 
12/04/17 17:40:00.000 23.905 65.721 90.7 
12/04/17 17:45:00.000 23 .905 64.513 90.7 
12/04/17 17:50:00.000 23 .833 65.166 74.9 
12/04/17 17:55:00.000 23.881 65.897 67 
12/04/17 18:00:00.000 23.881 64.479 67 
12/04/17 18:05:00.000 23.881 66.258 59.l 
12/04/17 18:10:00.000 23.93 65.544 59. l 
12/04/17 18: 15 :00.000 23.833 65 .166 59.1 
12/04/17 18:20:00.000 23.833 66.4 67 
12/04117 18:25:00.000 23 .857 66.765 59.1 
12/04/17 18:30:00.000 23.881 66.949 59.1 
12/04/17 18:35:00.000 23.905 66.863 51.2 
12/04/17 18:40:00.000 23.93 67.317 59. 1 
12/04/17 18:45:00.000 23.857 65. l 09 59. l 
12/04117 18:50:00.000 23.809 66.366 51.2 
12/04/17 18:55:00.000 23.857 67.065 51.2 
12/04/17 19:00:00.000 23.905 67.343 51.2 

12/04/17 19:05:00.000 23.93 67.168 51.2 
12/04/17 19:10:00.000 23.93 67.347 51.2 
12/04/17 19:15:00.000 23.93 66.417 51.2 
12/04/17 19:20:00.000 23.905 66.052 51.2 
l 2/04117 19:25:00.000 23.905 67.223 51.2 
12/04117 19:30:00.000 23.905 66.713 51.2 

12/04/17 19:35:00.000 23.905 66.142 51.2 
12/04/ 17 19:40:00.000 23.809 66.156 51.2 
l 2/04117 19:45:00.000 23 .833 67.33 51.2 
12/04/17 19:50:00.000 23.88 1 67.459 51.2 
12/04/17 19:55:00.000 23.905 67.133 51.2 
12/04117 20:00:00.000 23 .93 66.808 51.2 
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Date Time Temp (°C) RH(%) lntcn it\ (Lux) 

12/04117 20:05:00.000 23.9 67.- ( - 1 -
12/04117 20: I 0:00.000 23.905 66. . : \._ 

12/04/17 20:15:00.000 2 . I 7.1. : \. _ 

12/04/ 17 20:20:00.000 23. I 67 .. Ql \._ 

12/04/17 20:25:00.000 2 . I )7 .. l : \._ 

12/04117 20:30:00.000 2 . 57 .3 1-t 1.2 

12/04/17 20:35:00.000 23 . 09 7.1.+6 l.2 
12/04117 20:40:00.000 23.809 67.-0 5 l.2 
12/04/17 20:45:00.000 23. 57 66.6 5 5 l.2 
12/04/17 20:50:00.000 23.93 74.27 1 11.8 

' 

12/06117 10:30:00.000 25.841 59.345 90.7 
12/06117 10:35:00.000 25.404 58.596 98.5 
12/06/17 10:40:00.000 24.798 61.032 98.5 
12/06/17 10:45:00.000 24.363 62.095 90.7 
12/06/17 l 0:50:00.000 24.195 63.773 90.7 
12/06/17 10:55:00.000 24.146 64.705 90.7 
12/06/17 11 :00:00.000 24.002 63.164 90.7 
12/06/17 11 :05:00.000 23.93 64.154 90.7 
12/06/17 11:10:00.000 23.978 65.793 90.7 
12/06/17 11:15:00.000 23.93 63.941 82.8 
12/06/17 11 :20:00.000 23.881 65.325 90.7 
12/06117 11 :25:00.000 23.905 64.906 90.7 
12/06/17 11 :30:00.000 23.905 64.846 90.7 
12/0611711:35:00.000 23 .93 65.815 98.5 
12/06/17 11 :40:00.000 23.954 64.127 106.4 
12/06/17 11 :45:00.000 23.881 64.327 106.4 
12/06/17 11 :50:00.000 23 .905 65.63 90.7 
12/06/17 11 :55:00.000 23.954 64.249 90.7 
12/06/17 12:00:00.000 23.905 64.422 90.7 

12/06/17 12:05:00.000 23.954 65 .578 90.7 
12/06117 12: l 0:00.000 23.93 63.82 90.7 
12/0611712:15:00.000 23.857 64.656 106.4 
12/06/17 12:20:00.000 23.93 66. l 16 90.7 
12/06117 12:25:00.000 23.93 63 .79 106.4 
12/06/ l 7 12:30:00.000 23.905 65.057 98.5 
12/06/17 12:35:00.000 23.954 65.005 59.l 
12/06117 12:40:00.000 23.881 63.448 82.8 
12/06117 12:45:00.000 23.905 65.087 82.8 
12/06/l 7 12:50:00.000 23.93 64.214 82.8 
12/06/ l 7 12:55:00.000 23.881 63.842 106.4 
12/06/ 17 13 :00:00.000 23.93 65.273 74.9 
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Date Time Temp (°C) RH(%) I ntcnsit)- (Lux) 
12/06/17 13:05:00.000 23 .954 .612 114. 
12/06/17 13:10:00.000 23 .954 4.4 I 8_, 

12/06/17 13:15:00.000 23.97 . .s ... : 114 . 
12/06/17 13 :20:00.000 23 .93 .-77 8 .... 
12/06/17 13:25:00.000 24. 002 . ·+- 122.-
12/06/ 17 13 :30:00.000 24.026 82. 
12/06/17 13 :35:00.000 24.002 .65 74.9 
12/06/17 13:40:00.000 24.05 6 . I 98.5 
12/06/17 13 :45:00.000 24.026 6~.68 1 74.9 
12/06/17 13:50:00.000 24.026 64.321 90.7 
12/06/17 13:55:00.000 24.05 63.446 90.7 
12/06/17 14:00:00.000 24.002 62.25 106.4 
12/06/17 14:05:00.000 24.05 63.901 82.8 
12/06/17 14:10:00.000 24.05 62.898 82.8 
12/06/17 14:15:00.000 24.002 62.799 74.9 
12/06/J 7 14:20:00.000 24.05 63.506 90.7 
12/06/17 14:25:00.000 24.026 62.193 114.3 
12/06/17 14:30:00.000 24.074 63.601 98.5 
12/06/17 14:35:00.000 24.074 62.232 82.8 
12/06/17 14:40:00.000 24.05 62.959 82.8 
12/06/17 14:45:00.000 24.146 62.304 43.4 
12/06/17 14:50:00.000 24.074 61.376 90.7 
12/06/17 14:55:00.000 24.074 62.78 114.3 
12/06/17 15:00:00.000 24.146 62.487 106.4 
12/06/17 15:05:00.000 24.098 61.319 122.2 
12/06/17 15:10:00.000 24.098 62.815 90.7 
12/06/17 15:15:00.000 24.122 61.659 114.3 
12/06/17 15 :20:00.000 24.074 61.223 82.8 
12/06/17 15:25:00.000 24.098 63.18 114.3 
12106117 15:30:00.000 24.098 61 .502 82.8 
12106117 15:35:00.000 24.05 60.943 67 

12/06/17 15:40:00.000 24.074 62.293 59. l 
12/06/17 15:45:00.000 24.146 62.06 67 

12/06/17 15:50:00.000 24.146 60.989 106.4 

12/06117 15:55:00.000 24.074 61.712 106.4 

12/06/ 17 16:00:00.000 24. 122 62.148 106.4 
12/06/17 16:05:00.000 24.074 61.284 90.7 
12/06/17 16:10:00.000 24.05 61.8 74.9 

12/06/ 1716:15:00.000 24. 122 62.697 130.1 

12/06/ 17 16:20:00.000 24.1 22 61.537 114.3 

12/06/17 16:25:00.000 24.098 62.1 13 114.3 
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Date Time Temp (°C) RH(%) lntcn ity (Lux) 12/06117 16:30:00.000 24 .1 46 I. 71 106.4 12/06117 16:35 :00.000 24.098 1.074 ~L. 
) 

12/06/17 16:40:00.000 24.074 0. l .. 4 , __ , .. 
12/06/ l 7 16:45:00.000 24.1 4 

-· 1 - .7 12/06/ 17 16:50:00.000 24. I lO. '. - l_ .... ,_ 
12/06/ I 7 16:55:00.000 24.2 I 60.61.+ 177.4 12/06/17 17:00:00.000 24.267 I .. 76 90.7 12/06/17 17:05:00.000 24. 19 60.44 74.9 12/06/17 17:10:00.000 24.074 60.6 1 2.8 12/06/17 17: 15:00.000 24.1 46 62.091 59.1 12/06/17 17:20:00.000 24. 195 61.456 82.8 12/06/17 17:25:00.000 24.074 60.978 90.7 12/06117 17:30:00.000 24.098 62.449 90.7 12/06/1717:35:00.000 24.1 71 62.49 1 82.8 12/06/17 17:40:00.000 24.098 61.716 74.9 12/06117 17:45:00.000 24.098 62.997 74.9 12/06/17 17:50:00.000 24.1 22 61.965 74.9 12/06/17 17:55:00.000 24.098 62.723 67 12/06/17 18:00:00.000 24.122 62.392 67 12/06/17 18:05:00.000 24.05 62.014 67 12/06117 18: I 0:00.000 24.05 63 .506 59. I 12/06/17 18: 15:00.000 24.1 22 63 .761 51.2 12/06/17 18:20:00.000 24.098 61.808 51.2 12/06117 18:25:00.000 24.05 63.263 51.2 12/06/17 18:30:00.000 24.1 22 63.51 8 51.2 12/06117 18:35:00.000 24.098 62.205 51.2 12/06/17 18:40:00.000 24.026 62.864 51.2 12/06/17 18:45:00.000 24.074 63.966 51.2 12/06/17 18:50:00.000 24.122 62.91 59. l 
12/06117 18:55:00.000 24.026 62.315 51.2 12/06/17 19:00:00.000 24.05 63.84 51.2 12/06/17 19:05:00.000 24.146 64.099 51.2 12/06/17 19:10:00.000 24.098 62.693 51.2 12/06/17 19:15:00.000 24.098 64.091 51.2 12/06/17 19:20:00.000 24.098 62.449 51.2 
12/06117 19:25 :00.000 24.05 63.415 51.2 12/06117 19:30:00.000 24.098 64.091 51.2 12/06117 19:35 :00.000 24.098 62.48 51.2 12/06117 l 9:40:00.000 24.05 63.567 51.2 12/06/17 19:45 :00.00 0 24.074 64.329 51.2 12/06/17 19:50:00.0 00 24.05 62.502 51.2 

I 
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Date Time 
24.026 12/06/17 19:55:00.000 

Temp (°C) 

12/06/ 17 20:00:00.000 24.05 

lnh.:n it~ (Lux) 

51.2 

12/06/ 17 20:05 :00.000 
12/06/17 20: I 0:00.000 
12/06/ 17 20: l 5 :00.000 
J 2/06/ 17 20:20:00.000 
12/06/ 17 20:25:00.000 
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Appendix F: Floor Plan 

*mentions the location of Hobo Logger equipment tom, \Sur' th t ·mp' ,1tur . relative 

humidity, and light inten ity. 

Gr und Floor plan 

T 
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Second Floor plan 

.. 

Third Floor plan 

,. .... 

13 • PEI.AN Al Tl GKAT Tl 

... .... 
I• 
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I. 

.. I' 

Fourth Floor plan 

.. .. .. 
1 1 

I •· 

Mezzanine Floor plan 

oll:iborau e area 

.. I 
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Appendix G: Space informati n 
Ground Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER CAPACITY 

KUA1301TDL01 T/M en 14.98 19.98 

KUA1301MKP01 Computer lab 1214.05 112.83 

KUA1301BKK23 Academic Core Collection 787.42 73.18 

KUA1301BKK18 Book Collection Room 2260. 25 210.06 

KUA1301D5B01 Reading Hall 6279.21 583.57 

KUA1301TDP02 TI Female 166.35 15.46 

KUA1301TDL02 T/Men 188 .52 17.52 

KUA1301RME02 AHU Room 251.35 23.36 

KUA1301 TKUOl OKU Toilet 48.64 4.52 

KUA1301 TKU02 OKU Toilet 50.03 4.65 

KUA1301PPK02 Security Guard Post 131.92 12.26 

KUA1301LBB01 Lobby 1530.18 142 .21 

KUA1301LBB02 Lift Lobby 172.16 16 

KUA1301BKK01 Locker room 893 .51 83 .04 

KUA1301BRD01 Staff lounge 429 .22 39.89 

KUA1301SRU01 Surau 524.66 48.76 

KUA1301RME01 B/AHU 253 .18 23.53 

KUA1301PPK01 BI Safety Charge 120.94 11.24 

KUA1301BBA02 Chairman of Bhgn 283 .20 26.32 

KUA1301BBA03 BI Publication Supply 194.11 18.04 2 

KUA1301BKK02 Digital Corner 332.59 30.91 

KUA1301PJT02 Registration Room 287.40 26.71 -
KUA1301PJT01 Besides Customer Service 1269.46 117.98 

KUA1301LBB03 Lift Lobby 256.95 23 .88 

KUA1301TDP01 TI Female 215.63 20.04 

KUA1301RME06 BI Switch 177.76 16.52 

KUA1301RME05 Electrical Room 153.11 14.23 

KUA1301BKK10 B. Carrel 8 61.12 5.68 

KUA1301BKK17 B. Carrel 15 61.12 5.68 

KUA1301BKK16 B. Carrel 14 61.12 5.68 

KUA1301BKK15 B. Carrel 13 61.12 5.68 

KUA1301BKK14 B. Carrel 12 61.12 5.68 

KUA1301BKK13 B. Carrel 11 61.12 5.68 

KUA1301BKK12 B. Carrel 10 61.12 5.68 

KUA1301BKK11 B. Carrel 9 61.12 5.68 

KUA1301BKK09 B. Carrel 7 61.12 5.68 

KUA1301BKK08 B. Carrel 6 61.12 5.68 

KUA1301BKK07 B. Carrel 5 61.12 5.68 

KUA1301BKK06 B. Carrel 4 61.12 5.68 

KUA1301BKK05 B. Ca rrel 3 61.12 5.68 

KUA1301BKK04 B. Ca rrel 2 61.12 5.68 

KUA1301BKK03 B. Ca rrel 1 64.78 6.02 

KUA1301BKK20 BI Cold Save Microfilm 1101. 102.34 
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KUA1301BRF02 Compactus Room 2464. 229,05 

KUA1301BRF01 Compactus Room 561.4 52.18 

KUA1301BPK01 BI Associations 357 .7 33 25 

KUA1301BRF03 Compactus Room 598.6 SS 64 

KUA1301STD01 studio B 136.0 12 64 

KUA1301PJT03 Office 5 .4 23.46 

KUA1301STD02 Studio A 166.6 15.49 

KUA1301BKK19 BI Dark 174.7 16.24 

KUA1301LBB04 Lobby 155.7 14.47 

KUA1301RME08 AHU Room 267.4 24.86 

KUA1301RME09 AHU Room 4263. 396.28 

KUA1301RME04 BI Transfomer 433 .0 40.25 

KUA1301BBA04 PUSTAKAWAN(S48) 172.5 16.04 

KUA1301PJT04 Bail Bonds 933 .3 86.74 

KUA1301RME03 BI Switch 133.7 12.43 

KUA1301BRD02 Staff Lounge 2217. 206.06 

KUA1301PJT05 Bail Bonds 706.9 65 .7 

KUA1301STR02 Store 156.9 14.59 

KUA1301BBA05 Librarian 92.86 8.63 

KUA1301BBA06 Librarian 98.88 9.19 

KUA1301BKK21 Machine Room 244.6 22 .74 

KUA1301STR01 Store 39.06 3.63 

KUA1301STR03 Store 30.67 2.85 

KUA1301TDP03 TI Female 376.6 35 

KUA1301TDL03 Men's toilet 606.4 56.36 

KUA1301RME07 AHU Room 48.85 4.54 

KUA1301BKK22 Computers' Room 1740. 161.76 

Second Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER CAPACITY 

KUA1302TDP02 Ladies toilet 235.21 21.86 

KUA1302TDL02 Men's toilet 190.56 17.71 

KUA1302BKK24 B/ Carrel 8 32.17 2.99 

KUA1302BKK23 B/ Carrel 7 32.17 2.99 

KUA1302BKK22 B/Carrel 6 32.17 2.99 

KUA1302BKK21 B/ Carrel 5 32.17 2.99 

KUA1302BKK20 B/ Carrel 4 32.17 2.99 
KUA1302BKK19 B/ Carrel 3 32.17 2.99 
KUA1302BKK18 B/ Carrel 2 32.17 2.99 
KUA1302BKK06 B/ Carrel 2.5 52.62 4.89 

KUA1302BKK05 B/ Carrel 2.4 51.22 4.76 
KUA1302BKK25 B/ Carrel 32.93 3.06 
KUA1302RPK03 Bf Photocopy 56.81 5.28 
KUA1302BKK04 B/ Carrel 2.3 53.15 4.94 
KUA1302BKK03 B/ Carre l 2.2 50.46 4.69 
KUA1302BKK02 B/ Carre l 2.1 53.26 4.95 
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KUA1302BKK01 Pro-Chancellor Furnace Room 139.9 13.01 

KUA1302RME02 AHU Room 251.3 23.36 

KUA1302BKK07 Book Collection Shelf 231 ' 215 .11 

KUA1302DSB02 Reading Room 7685. 714 .29 

KUA1302DSB01 REPORTING DEWAN 11 '.3 1,0 3.92 

KUA1302BBA02 BI Librarian 209.0 19.43 

KUA1302BBA01 BI Chairman Bhgn . 209.8 19.5 

KUA1302STR02 Store 102.8 9.56 

KUA1302LBB01 Lift Lobby 172.1 16 

KUA1302PJT01 Pej.Am Acquisition (JOURNAL) 1171. 108.86 

KUA1302RME01 AHU Room 182.0 16.92 

KUA1302TDP01 TI Female 215 .6 20.04 

KUA1302TDL01 T/ Men 214 .8 19.97 

KUA1302LBB02 Lift Lobby 77 .69 7.22 

KUA1302RPK01 B/ Photocopy 89 .31 8.3 

KUA1302BKK08 B/Carrel 16 38 .74 3.6 

KUA1302BKK09 B/Carrel 15 39.49 3.67 

KUA1302BKK10 B/Carrel 14 24.10 2.24 

KUA1302BKK11 B/Carrel 13 39.81 3.7 

KUA1302BKK12 B/Carrel 12 39.81 3.7 

KUA1302BKK13 B/Carrel 11 39.81 3.7 

KUA1302BKK14 B/Carrel 10 38 .95 3.62 

KUA1302BKK15 B/Carrel 9 39 .81 3.7 

KUA1302BKK16 B/Carrel 8 39.81 3.7 

KUA1302BKK17 B/Carrel 7 41.43 3.85 

KUA1302BBA04 BI Librarian Work 263.3 24.47 

KUA1302PJT02 general Office 276.8 25.73 

KUA1302RME03 B I Electrical 16.25 1.51 

KUA1302STR01 Store 65.64 6.1 

KUA1302PJT04 general Office 545 .7 50.72 

KUA1302RPK02 B. Photocopy 88 .66 8.24 

KUA1302BKK28 Book Stacks 1008 937 .04 

KUA1302RME04 AHU Room 143.1 13.3 

KUA1302RME05 AHU Room 149.7 13.92 

KUA1302BKK27 B/Carrel 336.7 31.3 

KUA1302PJT05 Pej. Catalog Service 2368. 220.12 

KUA1302BKK29 B/Carrel 64.88 6.03 

KUA1302RME06 AHU 173.7 16.15 

KUA1302TDL03 T/Men 130.8 12.16 

KUA1302TDP03 T/ Female 148.2 13.78 

KUA1302BBA03 BI Chairman Bhgn 166.3 15.46 

KUA1302BSV02 B/Server 244.2 22.7 

KUA1302BSV01 B/Server 258 .0 23.98 

KUA1302LBB03 Hallway 4499. 418.21 

KUA1302RME09 AHU Room 48.85 4.54 

KUA1302RME07 Contro l Room 74.89 6.96 

KUA1302STR03 Store 76.18 7.08 
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Chief of Staff (Informat ion) 

KUA1302RME08 Control Room 81.35 7.56 

KUA1302BKK30 Reading Room 24J am 250 . 232 .76 

KUA1302MKP01 Computer Lab 2395. 222.64 

KUA1302PJT06 Information System Office 121 . 112 81 

2.1 Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET M ETER 
CAPACITY 

KUA132.1BRF01 Compactus Room 269.11 25.01 

KUA132 .1BRD01 Staff Room 195.08 18.13 

KUA132.1BKK01 Carrel Room 72.31 6.72 

KUA132.1STR01 Store 2 49.60 4.61 

KUA132 .1RME02 AHU Room 149.67 13.91 

KUA132.1RME01 AHU Room 143.11 13.3 

KUA132.1TDP01 Ladies toilet 235 .21 21.86 

KUA132.1DSB01 Reading Hall 5223.33 485 .44 

Third Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER CAPACITY 

KUA1303RME03 AHU Room 149.56 13.9 

KUA1303RME04 AHU Room 143.11 13.3 

KUA1303TDP02 Ladies toilet 235.21 21.86 -
KUA1303TDL02 Toilet (M) 190.56 17.71 

KUA1303BKK08 Carrel Room 42.72 3.97 

KUA1303BKK09 Carrel Room 42.72 3.97 

KUA1303BKK10 Carrel Room 42.72 3.97 

KUA1303BKK11 Carrel Room 42.72 3.97 

KUA1303BKK12 Carrel Room 42.72 3.97 

KUA1303BKK13 Carrel Room 28 .94 2.69 

KUA1303BKK01 Carrel Room 54.77 5.09 

KUA1303RME06 Electrical Room 5.49 0.51 

KUA1303DSB03 Book Collection Shelf 10822.62 1,005.82 

KUA1303BKK07 SPK Room llmuan 453.21 42 .12 

KUA1303LBB01 Lift Lobby 172.16 16 

KUA1303BKK14 Reverend room 824.75 76.65 

Pej . Aside from the Academic 

KUA1303BKK15 Services 601.05 55 .86 

KUA1303DSB04 Rea ding Room 2253.57 209.44 

KUA1303BBA01 General Room 169.58 15.76 

KUA1303RME01 AHU Room 182.06 16.92 

KUA1303TDP01 Ladies toilet 215 .63 20.04 

KUA1303TDL01 M en' s Toilet 215 .42 20.02 

KUA1303RM E02 Electri ca l Room 40.89 3.8 
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KUA1303LBB02 Lift Lobby 77.69 7 22 

KUA1303RPK01 Photocopy Room 75.54 7.02 

KUA1303LBB03 Route Space 802.27 7 .56 

KUA1303DSB02 Reading Room 4436. 13 12 28 

KUA1303MKP01 Computer Lab A 2359.67 219.3 140 
KUA1303BSV01 Hub room 11.8 1.1 

KUA1303MPK02 OKU Computer Laboratory 5 3. 9 50.51 

KUA1303RME05 AHU Room 251.35 23 .36 

KUA1303BMS01 Discuss ion room 167.00 15.52 

KUA1303BKK06 Carrel Room 50.36 4.68 

KUA1303BKK04 Carrel Room 53.15 4.94 

KUA1303BKK05 Carrel Room 53.15 4.94 

KUA1303BKK03 Carrel Room 50.25 4.67 

KUA1303BKK02 Carrel Room 53 .15 4.94 

3.1 Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER 
CAPACITY 

KUA133 .1DSB01 Bookcase 5020.51 466.59 

KUA133 .1STR02 Store 195.08 18.13 

KUA133.1STR01 Store 140.85 13.09 

KUA133 .1RM EOl AHU Room 149.67 13.91 

Mezzanine Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER CAPACITY 

KUA13MZRME01 AHU Room 149.67 13.91 

KUA13MZBKK04 Carrel Room 108.78 10.11 

KUA13MZBKK03 Carrel Room 79.73 7.41 

KUA13MZBKK02 Carrel Room 64.88 6.03 

KUA13MZDSB01 Reading Hall 10181.22 946.21 

KUA13MZBBA02 Chief Librarian Room 241.45 22.44 

KUA13MZBBA01 Chief Librarian Room 255.98 23 .79 

KUA13MZBMS01 Cendikiawan Meeting Room 348.09 32.35 

KUA13MZTDL01 Men's Toilet 119.87 11.14 

KUA13MZTDP01 Ladies Toilet 59.83 5.56 

KUA13MZBKK01 Mail Room 149.67 13.91 

KUA13MZSTR01 Store 70.26 6.53 

KUA13MZPJT02 Chief Librarian's Office 177.43 16.49 

KUA13MZPJT01 General office 296.87 27 .59 
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Fourth Floor: 

SQUARE 

ROOM CODE ROOM NAME SQUARE FEET METER CAPACITY 

KUA1304BKK16 Reading Room 2601.98 24182 

KUA1304BKK03 BI Savings (Own Exhibition) 177.22 16. 7 

KUA1304BKK04 BI Savings (Own Exhibiti on) 476.88 44 .32 

KUA1304STR02 BI UM memory work 177.54 16.5 

KUA1304SRP01 Surau (P) 282.02 26.21 

KUA1304RPM01 Library Ga llery 2120.90 197.11 

KUA1304TOL02 Toilet (M) 220.36 20.48 

KUA1304TOP02 Toilet (F) 271.47 25.23 

KUA1304RME03 AHU Room 165 .81 15.41 

KUA1304RM E04 Switch Room 8.72 0.81 

KUA1304SRL01 Surau (L) 498.19 46.3 

KUA1304BKK12 Carrel Room 55.52 5.16 

KUA1304BKK13 Carrel Room 55 .95 5.2 

KUA1304BKK10 Carrel Room 55.41 5.15 

KUA1304BKK11 Carrel Room 52.51 4.88 

KUA1304BKK09 Carrel Room 54.23 5.04 

KUA1304BKK08 Carrel Room 56.38 5.24 

KUA1304BKK07 Discussion room 149.24 13.87 

KUA1304RME02 AHU Room 251.89 23.41 

KUA1304LBB02 Hallway 4417.84 410.58 

KUA1304MKP02 Computer Lab B 686.38 63 .79 28 

KUA1304DSB02 Bookcase 7379 .21 685 .8 

KUA1304BKK17 Media Collections Room 482 .91 44.88 

KUA1304BKK18 Media Collections Room 452.46 42.05 

KUA1304STR01 Store (Studio) 102.87 9.56 

KUA1304LBB01 Lift Lobby 172.81 16.06 

KUA1304ST001 Auditorium (EMPLOYEES) 1258.81 116.99 

KUA1304BKK02 Media Work Room 169.58 15.76 

KUA1304PJT01 Media Unit Office 169.58 15.76 

KUA1304RME01 AHU Room 182.49 16.96 

KUA1304BKK15 Reading Room 1255.80 116.71 

KUA1304TDP01 Ladies Toilet 215 .63 20 .04 

KUA1304TDL01 Men's Toilet 216.60 20 .13 

KUA1304LBB04 Lift Lobby 77 .69 7.22 

KUA1304RPK01 Store 89.20 8. 29 

KUA1304LBB03 Reading Room 1348.34 125.31 

KUA1304MKP01 Computer Lab C 589 .33 54 .77 20 

KUA1304BBA01 Head librarian 283.10 26.31 

KUA1304BMS01 Scholar M eeting Room 539.72 50.16 
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Appendix H: SPS 
Mean Rank ofKruskal Wall is test of use f di ffer ' nl 'PU· s ' ith1 n thl: lain Library among 

level f tud 

I Level or Study N t-. tc.111 Runt.. 

Use of coll abornti ve area Bnchelor I ti. 154 .23 

Moster 73 134.16 

Ph .D 117. 3 

Foundation 11 11 3.50 

Diploma 4 165.50 

Total 286 

Use of group study rooms Bachelor 165 148.83 

Master 73 135.06 

Ph.D 33 135.83 

Foundati on 11 131.50 

Diploma 4 173.75 

Total 286 

Use of individual study carrels Bachelor 165 141.20 

Master 73 14 .82 

Ph.D 33 153.33 

Foundation 11 110.00 

Diploma 4 152.25 

Total 286 

Use of quiet/ silent area Bachelor 165 14 1.33 

Master 73 144. 12 

Ph.D 33 150.00 

Foundation 11 I 50.00 

Dip loma 4 150.00 

Total 286 

Use of pcs lab Bachelor 165 131. 97 

Master 73 171.24 

Ph .D 33 150.17 

Foundation 11 128.50 

Diploma 4 99.25 

Total 286 
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Mean Rank of Kruskal Wallis test of sati faction I vet within I A among I vel of tudy 

I Level or Sludv N l\k.111 R.111~ 

Fi nd spncc 13nchdor l t>S 146 55 

Master 7' 136 Q_ 

Ph .D 33 14~.67 

Foundn1ion 11 I 1..59 

Dipl mn 4 15 .. . 00 

Tolnl 286 
Space is Bnchel r 165 149.56 
convenient Master 7 136.08 

Ph.D 33 133.48 
Foundation 11 114.86 
Diploma 4 190.13 
Total 286 

Space is too Bachelor 165 144 .66 
noisy Master 73 140.46 

Ph.D 33 152.92 
Foundation II 11 5.73 
Diploma 4 149.88 
Total 286 

Interior design Bachelor 165 151.81 
increases Master 73 137.04 
productivity Ph.D 33 136.52 

Foundation II I 02.36 
Diploma 4 89.50 
Total 286 

Furniture is Bachelor 165 148.82 
comfo11able Master 73 140.03 

Ph.D 33 134.98 
Foundation II 102.50 
Diploma 4 170.38 
Tota l 286 

Furniture is Bachelor 165 145. 18 
movable Master 73 145 .14 

Ph.D 33 135.29 
Foundation II 125.68 
Diploma 4 ' 160.88 
Total 286 

There is a place Bachelor 165 147.73 
to use own laptop Master 73 137. 11 

Ph.D 33 142.35 
Foundation II 14 1.45 
Diploma 4 100.75 
Total 286 

Close to books Bachelor 165 148 .84 
Master 73 141.3 1 
Ph.D 33 127.30 
Foundation II 114.77 
Diploma 4 175.75 
Tota l 286 

Near to printing Bachelor 165 137.43 
faci lities Master 73 157.86 

Ph.D 33 150.38 

F undation II 130.73 
Diploma 4 11 0.13 
Total 286 
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Mean Rank ofKruskal Wallis test of sati faction level,. ithin ui t!t an.:a among level of 
tudy 

I Level of Studv N \1c.in Rank 

rind spucc within quiet nren Bo ·h ·lor 1(15 13 '.3 

Mnst ·r I) I 2. 4 

Ph .D J .3 170.12 

Foundn1io11 11 100.00 

Diploma 4 5. 

Tomi 286 

Space is convenient for Ba h 1or 165 138.98 

individual study within quiet Master 73 156.06 

area Ph .D 33 148.98 

Foundation 11 121.32 

Diploma 4 116.25 

Total 286 

Space is too noisy within qui et Bachelor 165 138.93 

area Master 73 152.48 

Ph .D 33 154.21 

Foundat ion 11 122.45 

Diploma 4 137.50 

Total 286 

Interi or design increases Bachelor 165 147.45 

productivity within quiet area Master 73 137.42 

Ph .D 33 150.67 

Foundation 11 11 9.9 1 

Diploma 4 97.25 

Total 286 

Furniture i comfortable within Bachelor 165 147.96 

quiet area Master 73 134.80 

Ph .D 33 148.82 

Foundation 11 142.4 1 

Diploma 4 77.38 

Total 286 

There is a pl ace to use own Bachelor 165 139.44 

laptop within quiet area Master 73 153.34 

Ph.D 33 I 55.38 

Foundation 11 119.77 

Diploma 4 98.75 

Total 286 

Close to books/ quiet area Bachelor 165 147.26 

Master 73 136.10 

Ph.D 33 I 51.26 

Foundation 11 108. 18 

Diploma 4 156.75 

Total 286 

Near to printing fac ilities/ qui et Bachelor 165 147.30 

area Master 73 131.44 

Ph.D 33 148.95 

Foundation 11 140.59 

Dip loma 4 169.75 

Tota l 286 
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Mean Rank of Kruskal Wallis test of atisfaction le cl with light ing among le el of tudy 

I Level of Study N 1'k.1n R.mk 
lighting ground floor Bn h ·lor 144 '-<>62 

Most •r (l() I 11.3S 
Ph.D 28 129.11 
roundntion l) 1-939 
Dip! inn 65.00 
Totnl _44 

lighting open space level2 Bnchclor I 7 124.01 
Mnst r 6 126.12 
Ph .D 0 121.92 
Foundnti n 11 11 8.23 
Diploma 4 120.63 
Total 247 

lighting open space levcl3 Bachelor 149 132.94 
Master 63 125.00 
Ph .D 33 129.27 
Foundation II 13 .50 
Diploma 4 11 4.38 
Total 260 

lighting open space level4 Bachelor 145 130.20 
Master 64 115.66 
Ph.D 32 129.56 
Foundation II 153.00 
Diploma 3 176.83 
Total 255 

lighting co ll aborative area Bachelor 152 120.05 
Master 57 125.55 
Ph.D 22 122.25 
Foundation 7 94.43 
Diploma 4 162.00 
Total 242 

lighting individual carrels Bachelor 98 87.23 level2 
Master 40 85.55 
Ph.D 24 78.65 
Foundation 3 33.50 
Diploma 3 79.17 
Tota l 168 

lighting individual carrels Bachelor 100 88.73 leve13 
Master 50 90.74 
Ph.D 22 96.32 
Foundation 4 67.00 
Diploma 3 104.50 
Total 179 

lighti ng individual carrels Bachelor 100 90.23 leve14 
Master 48 89.68 
Ph.D 21 80. 19 
Foundation 5 88.50 
Diploma 3 99.83 
Total 177 

lighti ng group rooms Bachelor 95 76.08 
Master 35 80.69 
Ph .D 16 82.8 1 
Foundation 5 57.50 
Dip loma 3 90.33 
Total 154 
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Mean Rank of Kruskal Wall is test of sati faction le cl,. ith tcrnpl;r turc among level of 
tudy 

I Level of Study N .\lt.m Rank 
ground floor/ temp comfort Bn h ·lor 141 119 73 

Mnstcr (l_ 129.73 
Ph.D - ' I 4 I ' 
Foundntion \) 91.00 
Diplom1 4 97.00 
Totnl _44 

open space leve12/ temp BA helor 138 120.38 
comfort Mn~, r 64 121. 73 

Ph.D 32 139.44 
Foundation 9 12 .61 
Diploma 4 151.50 
Total 247 

open space level3/ temp Bachelor 143 127.34 
comfort Master 70 131.95 

Ph.D 33 146.14 
Foundation 10 11 3.40 
Diploma 4 1 1.75 
Total 260 

open space level4/ temp Bachelor 145 129.00 
comfort Master 62 126.50 

Ph.D 33 116.65 
Foundation 11 150.4 1 
Diploma 4 147.00 
Total 255 

co llaborative areal temp Bachelor 152 120.03 
comfort Master 57 122.43 

Ph.D 22 11 9.07 
Foundation 7 134.36 
Dip loma 4 154.88 
Total 242 

individual carrels level2/ temp Bachelor 93 83.38 
comfort Master 47 84.8 1 

Ph.D 23 86 .65 
Foundation 3 70.17 
Diploma 2 126.00 
Tota l 168 

individual ca1Tels level3/ temp Bachelor 100 86.4 1 
comfort Master 49 90.49 

Ph.D 22 106.91 
Foundat ion 5 94.90 
Diploma 3 69.50 
Tota l 179 

individual carrels leve14/ temp Bachelor 105 86 .67 
comfort Master 45 91.67 

Ph.D 23 93.24 
Foundation 3 84.33 
Dip loma I 130.00 
Tota l 177 

group rooms/ temp corn fort Bachelor 95 75.86 
Master 35 81.19 
Ph .D 16 68.16 
Foundation 5 95.10 
Diploma 3 107.00 
Tota l 154 
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Mean Rank of Kruskal Wallis test of sati fa ti n k '\with humi \it , m ng l ' \ 'i of tudy 

I Level of S111dy N ~k.111 R.111k 

humidity grou nd noor nn ·h ·lor I.JI 12 . 
MllS ll'I' (l_ '-~ ~u 
Ph. .I\ 110 .• 1> 

rnun ln1in11 l) i_.u1 

Dipl 1111 -I 6.00 

Tomi .-1-1 

humidi ty open space level_ Bn hcl r 13 119.36 

Mnst r 4 127. 6 

Ph.D 2 12 .33 

Foundn1ion 9 147.00 
Diplomn 4 136.00 
Total 247 

humidity open space level3 Bachelor 143 134.94 
Mas1er 70 120.23 
Ph. D 33 127.00 
Foundation 10 155.85 
Diploma 4 II 6. 
Total 260 

humidity open space level4 Bachelor 145 123.98 

Master 62 135.74 

Ph.D 33 133.65 

Foundation 11 11 6.73 
Di ploma 4 138.00 
Tota l 255 

humidity coll ab rative area Bachelor 152 11 9.63 
Master 57 130.23 
Ph.D 22 122.02 
Foundation 7 99.79 
Dip loma 4 I 03.50 
Tota l 242 

humidity individual can-els Bachelor 93 82.08 
level2 Master 47 91.01 

Ph. D 23 82.87 
Foundation 3 66.50 
Dip loma 2 90.00 
Tota l 168 

humidity individual can-els Bachelor 100 88.09 
lcvclJ Master 49 98.38 

Ph. D 22 84.50 
rouncln ti on 5 64.60 
Di ploma 3 99.50 
Tota l 179 

humidi ty individual can·cls Bachelor 105 88. 10 
lcvcl4 Master 45 94.99 

Ph.D 23 4.35 
FoundtHion 3 64. 17 
Diplornu I 95.50 
Totu l 177 

hulllidity group rooms Onchclor 95 75.34 
Muster 35 85.89 
Ph.I 16 78.50 
Foundution 5 I. I 0 
l)iplo11111 3 36.67 
Totn l 154 
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Mean Rank of Kruskal Wallis test of satisfaction lev I \ ith rr ngem nt of different 

faci lities among lev I f tud 

J Level of Study N Mean Rnnk 

Tnteraction area Bn h I r 165 136.42 

Moster 7 157.06 

Ph.D 33 132.85 

Four Jnii n 11 172.23 

Diploma 4 197.00 

Total 286 

Shelves of books &journals Bachelor 165 140. 11 

Master 73 150.05 

Ph.D 33 144.67 

Foundation 11 174.00 

Diploma 4 70.50 

Total 286 

Printing faciliti es Bachelor 165 140.10 

Master 73 150.21 

Ph.D 33 129.53 

Foundation 11 216.45 

Diploma 4 76.00 

Total 286 

Toi lets Bachelor 165 140.50 

Master 73 145.72 

Ph.D 33 137.26 

Foundation 11 191.36 

Diploma 4 146.50 

Total 286 

Drink & Snack area Bachelor 165 138.34 

Master 73 158.05 

Ph.D 33 130.68 

Foundation 11 196.09 

Diploma 4 52.00 

Total 286 
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