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ABSTRACT

DAYLIGHTING CONCEPTS FOR UNIVERSITY LIBRARIES AND HEIR
INFLUENCES ON USERS’ SATISFACTION

Kan, Didem

MDes, Department of Design Studies

Supervisor: Asst. Prof. Dr. Deniz Hasircl

March 2009, 170 pages

The aim of this study is to carry out a thoroughkestigation on daylighting in
university libraries and their influences on usesatisfaction. This study examines
users’ reactions to the library space with emphasithe effects of daylight and aims
to discuss the effects of daylighting design esgcin user-centered university
libraries. The study focuses on the influencesayighting on user’s preference and
satisfaction. The effects of daylighting on univgrdibrary users are measured in
relation to the 4 processes of environmental psggyy namely, privacy, personal
space, territoriality, and crowding. Universityrinies were chosen, as they are more
student-centred and has different type of use duekam periods according to public
libraries. In this study, the Main Library of Dure&niversity (Dundee, Scotland)
was chosen as a case study because of receivinglrdedy limited daylight of
Dundee effectively into space. As instruments, ola®ns and questionnaires with
the library users in this library were used, thatistical values were calculated and
potential future activities and design suggestidos designing the university
libraries were recommended. The heliodon, artifisigy, lightmeter and physical
model were used to measure the amount of dayligkiteé space. It was found that
the relationship between daylight and the 4 praesé environmental psychology
should be considered when designing the univeldityaries to achieve quality
spaces that encourage students to make use ofidir their full extent. It is
believed that, this has the potential to supportarsity education.

Keywords: Daylight, users’ satisfaction, universltgrary space, 4 processes of
environmental psychology.



OZET

UNIVERSITE KUTUPHANELER iCIN GUNISIGI KAVRAMLARI VE
KULLANICI MEMNUN IYETINE ETKILERI

Kan, Didem

MDes, Tasarim Caimalari Bolimu

Dansman: Yrd.Dog¢.Dr. Deniz Hasirci

Mart 2009, 170 sayfa

Bu calgma, Universite kutiphanelerinde gugiginin ve gun giginin kullanici
memnuniyeti Uzerindeki etkisinin derinlemesine sardmasini amaclamaktadir.
Kullanicilarin kutiphane mekanina olan tepkilergiin sigini da vurgulayarak
sinamakta ve oOzellikle kullanici merkezli UnivessikUtiphanelerinde gursigl
tasariminin etkilerini tagmayr amaclamaktadir. Cgtina, gin giginin kullanici
tercihine ve memnuniyetine olan etkisine odaklanadik. Gin giginin tniversite
kituphane kullanicilarina etkileri cevresel psilgoio dort temel bilgeni olan;
mahremiyet, kiisel alan, korunan alan ve kalaballk duygusu kalaamile
ili skilendirilerek 6lgulmigtir. Universite kitiphanelerinin secilme sebebijk ha
kitiphanelerine gore daha fazlgrénci merkezli olmalari ve sinav donemlerinde
farkh  kullanim alanlarina cevap vermesidir. Bu I1gahda Dundee
Universitesi Ana kitiiphanesi, hali hazirda simiin s1g1 alabilen bir mekan olmasi
sebebiyle ornek c¢ama olarak secilngtir. Gozlemler ve bu kitiphanedeki
kullanicilarla yapilan anketler bu gahanin enstrumanlaridiistatistiki degerler
hesaplanngy Universite kutiphaneleri icin tasarim Onerilarnglmu ve gelecekte
yapilmasi olasi aktiviteler 6nerilgtir. Mekandaki ginsigr miktarinin él¢ilmesinde
heliodon cihazi, yapay gokyuzigjk olcer ve maket kullanilingiir. Bununla birlikte
bu calgmanin bir sonucu olarakgtencilerin tniversite kutuphanelerini tim yonleri
ile kullanmaya tgvik edici kaliteli mekanlar kazanmak icin, Gniveeskitiphaneleri
tasarlanirken gursigl ve cevresel psikolojinin dort temel biti arasindaki igkinin
g6z onune alinmasi gerektibulunmy olup bunun Universite gdimine katki
potansiyeline sahip olguna inaniimaktadir.

Anahtar kelimeler: Gunsigl, kullanici memnuniyeti, Universite kitiphane meka
cevresel psikolojinin dort temel bgleni.
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CHAPTER 1

INTRODUCTION

People physiologically and psychologically prefaykght -mainly through levels of
serotonin- over artifical lighting as their primasgurce of illumination and it affects
the satisfaction of people (Ulrich, 2006). This gext idea is the beginning point of
the study, but especially the study focuses onrdkee of daylight on efficiency of
university library users in relation to "privacypersonal space", "territoriality”, and
"crowding”. The main research question is, "How glodaylight influence
satisfaction and preference of university librasens considering 4 processes of

environmental psychology?".

The first university according to sources was birltitaly, Bologna in the i
century. Before the establishment of this univgrsitadrasahs were the spaces for
high-level education in the Turkish-Islam world. eTfirst madrasah with a library
was built by Yildinm Bayezid in Bursa between tyears 1389 and 1402, and
Koprulla Library in Cemberlitawas known as the first independent library buddin
built in 1661 (Kuclukcan, 2007). The architecturiaing of these libraries showed that
these examples of libraries were seen as a st@paee for the books. In time,
library spaces changed to answer the users’ néiessgith the help of technology.
Today, these spaces have transformed into spacieb whrrespond also to users’
psychological necessities from just being informatcenter. It is a space where one

can reach and share the information and keep theee® of information as well.



Libraries are an indispensable part of universacation and they always find space
according to cultural habits and varying conditiamfsthe community. University
libraries are the most efficiency expected kindwaein all other kinds of library
(Kuglukcan, 2007). The following data shows theistias regarding use of university

libraries by university students in Turkey.

As cited in UNESCO’s (2007), statistics on natiohlafaries in Turkey, the total
number of books in national libraries was 1.146.0001995, in 1999 it was
1.552.629. Nearly 400.000 books increased from 1895997. In addition to this,
the registered users increased from 24.736 to Q7k@dween the years 1995 and
1999 (National Libraries, 2007). Independent EdusatUnion of Turkey (BES)
(2008) prepared a report about the reading habitsidish according to the number
of registered users and books. While 14% of thal fpbpulation in Japan, 12% of
community in America, 21% of community in EnglanddaFrance read books
regularly, only one person of 10000 people readk$®&an Turkey (Celal, 2008). The
report shows that Turkish community -foremost yewtte reading less books by the
day. The education system based on exams anddreage of visual items such as

television and the internet can be thought to imtpeople from reading.

These statistics can be interpreted as a lack afavess in general population on the
use of publications, information centers and lilesr University students and
scholars are the main population groups that ketrimformation by the use of
internet or other digital tools. They do not readks because information can easily
be taken from the internet and easily be savedigitatl platforms and easily be

removed again. The libraries’ role is importanthe education of students who are



academically well-rounded and have full access ¢omanent information, data
sources and documentation records in universitaties. Thus, the use of university
libraries can encourage students to work in theufjonot only on exam days, which

is usually the case, but also in their free time.

As cited in The Council of Higher Education of Republic of Turkey (YOK)
(2008) statistics, there are 95 state universarebs 36 private universities in Turkey.
There are a total of 1.969.086 university studant$ 79.555 teaching staff in these
state and private universities. One of the largeéctions in Turkey with its
343.677 books, 32.000 e-books, 1475 journal sytsmns, 24.355 e-journal
subscriptions and 13.730 dissertations are in tBd W (Middle East Technical
University) Library according to the indicators2006 which was founded in 1957
in Ankara (Middle East Technical University Libra008). In the 2%L.century,
libraries are evaluated with the performance aflipp use in addition to their
collection size. The METU Library is the most useuversity library, primarily due
to space layout and printed and electronic resgurc&urkey. In 2005, 350.000
books were borrowed, 770.000 articles were dowrddahd 320.000 electronic
reference sources were scanned by the users. ¥&/Bmiillion dollar budget, the
METU Library has the first place in all state arrd/ate universities in Turkey
(Karas6zen, 2007). The number of users in METWIi226 and borrowed books per
person is 14.14 for a yedemir University of Economics Strategical ReportQ2))
Bilkent University Library was founded in 1986 aisdn the list of ten best libraries
in Turkey. Its collection has more than 400.000ks&@.700 printed resources and
30.000 electronic resources. Bilkent Universityraty has a 3 million dollar

collection budget (Hurriyet, 2007). The number sérs is 13.963 and the borrowed



books for per person is 17.44 for a ydandir University of Economics Strategical

Report, 2007).

These figures show that the METU Library and Bilkémiversity Library users
know their information needs and use libraries esiteely. This depends on the
library’s spatial atmosphere in addition to theatlection. The METU Library and
Bilkent Library are used more by university studebécause these libraries are not
just resource centers of the university but algoetkhibition and gathering spaces for
university students with the activities in them ¢Sghapter 3 for spatial organization

of these two libraries).

The METU Library and Bilkent University Library care stated to be examples of
the best university libraries in Turkey. The reastor this might be that firstly, these
two libraries have changed the concept of libraigwpoint with their exhibition

platforms, conference halls, multimedia and progeczones and gathering places.
Therefore, the ratio of the use of these librages more than the ratio of the use of
other universities and also all public libraries Torkey. Secondly, the METU

Library and Bilkent University Library have wide letions and they are the only

libraries which have such large budgets.

The formats of knowledge and information have cleangso the value of the
physical presence of library space is in the fiisice for the duration of the library

usergWastawy, 2006).



"The library is at any one time a meeting place, a

learning resource and a comfortable and relaxirdipu

space. The buildings that are well designed and

managed offer an array of resources that enablplgpeo

and groups to establish relationships, carry on

conversations, exchange ideas and engage thd tifie o

mind" (Bundy, 2004:4).
If library space is redefined as a design and fong¢tstudents can use it more for
different reasons not just for their studies, ancan turn to be meeting point of the

students, and not a place of dissatisfaction.

One of the reasons why university libraries areusetd efficiently in Turkey is due
to the lack of library culture which is not imposedhe early ages in schools
(Kugukcan, 2007). Although all elementary scho@sento have a library according
to The Republic of Turkey Ministry of National Eciion (MEB) (2007) law, most
university students only find their first meetingportunities with the libraries in
their whole life, when they begin their freshmamye\ student who has continued
his/her education life without using a library, magless inclined to use it during
university education. With this viewpoint, he/shaymot be able to use the full
potential of university education (Ktcukcan, 20Béndy, 2004). Accordingly, the
library spatial atmosphere becomes important fosfyang the users and it can
encourage them to work in the libraries as welbastowing more books and using

the library space more effectively.

1.1. Purpose

The aim of this study is to carry out a thoroughkestigation on daylighting in

university libraries and their influences on usaeisfaction.



It is important to realise that daylighting is mootly an energy efficiency technology
but also an architectural discipline and major dacin users’ perception and
acceptance of workspaces. This study examines’usastions to the university
library space with emphasis on the effects of dgwliand aims to discuss user-
centered daylighting design in university librarieBhe study focuses on the
influences of daylighting on user's preference aadisfaction. The effects of
daylighting on university library users will be nseaed in relation to the social
processes of environmental psychology, namely, vdoy", “"personal space”,
"territoriality”, and "crowding". Therefore, psyclogical aspects of daylight is the

main consideration in this study.

1.2. Methodology and Hypothesis

The main research question is, "How does dayligtifluence satisfaction and
preference of university library users?". The redeajuestion has been aimed at
understanding the satisfaction of users considedisgight concepts in university
libraries and it has served to guide every stefhefresearch process including the
overall design of the research methodology, evalngtrocess and analysis of the
research results. Based on the research queshtienfollowing hypotheses were

developed:

"Daylight strongly influences the satisfaction adisatisfaction of the users of
university libraries depending on the 4 processe®nvironmental psychology:
privacy, personal space, territoriality, and cravgdi

Sub-hypotheses may be stated as such:



* "Perceived comfort of the university library layo(geating plan,
circulation area, bookshelves scheme) is relatéeseat preference
based on 4 processes of environmental psychology".

» "Perceived comfort of the university library layo(geating plan,
circulation area, bookshelves scheme) is relatedg@mount of time
spent in the library".

 "The amount of time spent in the university libraajfects the

satisfaction of the users".

"Daylight strongly influences the seat preferentasers of university libraries".

«  "Window seats are chosen first in the universibydries".

* "The amount of lux (daylight and artificial ligh8fffects seat choice
within a university library space".

* "The amount of time spent is influenced by the amboaf lux
(daylight and artificial light) in university librg spaces".

* "The quality of view affects the seat preferenceauimiversity library
spaces".

* "Visual comfort of users of university librariesfedts the seat

preference of the users".

Charles and Veitch (2002), Galasiu and Veitch (20@blomon and Finnegan
(1981), and Cuttle (2002) have studied the satisfaof users in the workplace with
a relation to a window, Cheung and Ghung (2007khavestigated the preference
of daylight in residential rooms, and also seveegent studies have focused on

relations between characteristics of an organinatiphysical environment and a



variety of people’s reactions including performaiacel satisfaction (Oldham, 1988;
Sundstrom et al., 1980). In addition, Wells (19@Ad Markus (1967) in the UK,
Heerwagen and Heerwagen (1986) in the USA havemahtioned that high
percentages of survey respondents prefer to worklayight. However, there has
been no work attempting to show relationships betwsatisfaction, preference of
users and daylight comparatively in terms of thévensity library. Research on
daylight is not well developed as examining infloes on environmental influences
and satisfaction of the university library usersefiefore, this study examines the
role of daylight on satisfaction of university l#sy users in relation to privacy,

personal space, territoriality, and crowding.

In this study, the data collection process bagicallakes use of 2 different
instruments: the observation and questionnaire. gthesical model, the heliodon,
and artificial sky were also added after the pdttdies were completed. After the
participants were determined, pilot studies wenei@z out in the library ofzmir
University of EconomicsiUE) and library of Duncan of Jordanstone Collegéuf
and Design (DoJ). After the pilot studies, the cstsely was carried out in the Main
Library of Dundee University. The data was collécten site by the author in the
pilot study of DoJ Library and in the case of thaiMLibrary of Dundee University,
and by g yearIUE, Interior Architecture and Environmental Desgjndents in the
pilot study ofiUE Library. According to the observation and quastiaire with the
library users and library staff, the statisticalues were calculated and potential
future facilities and design suggestions for ddsignuniversity libraries were

recommended.



The Main Library of Dundee University in Scotlanésvchosen as a case study. It
was observed that the main library was a good elaifop a building that was not
only a library or a resource center, but also eheyatg place of the university
students with its groupwork areas. There were nsaaying options for every type of
study such as teamwork or individual, on the floobig comfortable sofa, separated
computer areas, or wireless access. In additiomast thought that the design layout
was developed according to the intent of delivetimg already limited daylight of
Dundee effectively into space. Therefore, the Maiorary of Dundee University
was an appropriate space for testing influencedagfight on users’ satisfaction in

university libraries.

1.3. Structure

The thesis is composed of five chapters. Chaptsrtiie Introduction chapter which
dwells on the purpose, research question and hgpeth and the methodology of the
thesis. It begins with the statistical documentshef use of university libraries and
how often university students use the univershiyaliies in Turkey. This data will be

beneficial for understanding the aim and futurgeseof the study.

After the mentioned purpose and methodology of shedy, and the research
question and hypotheses in the Introduction chaftieapter 2 gives insight into the
literature on daylight effects on library userstisi@action in relation to the social
processes of environmental psychology, namely, apsiv personal space,

territoriality, and crowding. This literature reweseeks to identify what is known



about the impact of daylight in those areas andméxes the benefits of both

window, as outside view and daylight.

Chapter 3 summarizes daylighting design conceppiblic and univesity libraries.
Libraries are discussed according to their per@ad each library was given as an
example of using daylight into library space e#idly in their own periods. It
discusses how library space affects the satistacifolibrary users in it. There are
examples of libraries from the ®@entury, pre-28century, and post-3century. In
addition, Lanchester Library, The University of el Lied Library, Minneapolis
Central Library, Seattle Public Library, Peckhanbrliry, Santa Monica College
Library, the New Library of Alexandria, in additiddETU and Bilkent Library and
the Turkish National Library are given as exampfehow library affects the

structure of the community.

Chapter 4 states the research methodology which @irfind answers to the research
question and recommend the future facilities, neteadirections, and design
suggestions for improving users’ satisfaction invarsity libraries. The research
methodology is elaborated including observatioresfjonnaire, daylight measuring
and analysis. It discusses the statistical anabfdise relationships between daylight,
seating preference and satisfaction depending e throcesses of environmental
psychology namely privacy, personal space, terality, and crowding. It

summarizes the statistical analysis of the resiuiem the data collected in the

research.

10



Chapter 5 derives conclusions from the analysi® fidsearch is summarized and
future research directions for researchers anddutiesign guidlines for designers

are suggested.
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CHAPTER 2
DAYLIGHT AND USERS’ SATISFACTION:
THE PSYCHOLOGY OF BEHAVIOUR IN INTERIORS

Architectural spaces are designed for human aietsvénd technology. The character
of a space affects human emotions and behaviows,T$uccess in design depends
on how well the space satisfies the range of hunemus of the occupants. Design
aims to create solutions to respond to human nebdah may appear in the form of
physical, technical, social, and functional coristgea Achieving a balance between
these factors requires a systematic approach wpidtiad identity, inspiration and

human well-being (Fisher, 2006).

The earliest analysis conducted of the human atedian light relationship were the
Hawthore studies that analysed the effects of gaifhg on workers’ performances
in 1924. The researchers involved in these stutigsothesized that increased
daylighting would correlate with increased workeoguction (Kopec, 2006). Since
then, there has been several studies regardingntipisrtant topic. This study also
showed that when the changes were reversed, produintinued to rise. Robert
Sommer pointed out that there is no simple relatiqm between single
environmental elements and complex human behavider.discussed how the
relationships of changes in working conditions weied also to managerial

philosophy and the psychological climate of the iceff environment.
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According to his study, if employees trust managamand feel that they are
understood, changes are seen as indications diveositerest (Isacco, 1985). The
Hawthorne study concluded that productivity incesawhen motivation increases. It
was found not to be related to the increased oredsed lighting levels (Egan and
Olgyay, 2002). On the other hand, the following e studies on how daylight and

outside view affect users’ satisfaction in the vapce.

It is believed that access to a window with enodgklight, and an outside view is
beneficial to users and it affects their satistactwith their workspace (Yildirim et
al., 2007). Research findings have shown a relshipn between daylight and
psychological effects. For example, research hags/stihat library users experience
an increase in physiological and psychologicalssti&ter moving from a place near
a window to a place that is far from a window (Ynich et al., 2007). A window
allows to keep in touch with the changing weathsd the time of day. It can also
help people in a complex building find their waypand (Bell and Burt, 1995). The
variation of daylighting within a day, the view tiie outside, contact with the
changing outdoor scene are all important reasongedeive daylighting into the

space.

Kaplan (1993) described two studies on the impodaof an outside view in the
workplace. The first study showed that occupantk watural views had greater job
satisfaction. In the second study, involving 615#yees in office jobs with a view
of nature felt less frustrated and more patienti found their job positively more
challenging (Yildirm et al., 2007). The importarafean outside view is also shown

by the work of Young and Berry (1979). They exardipeople’s preferences for an
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office with either a real window, providing bothveew out and daylight in the office
or an artificial window showing a dynamic view odtare but providing very little
light into the office. There was very little diffamce in the preferences for the two
window types, implying that it is the view thatdeminating the preference (Boyce
et al., 2003). However, several surveys have diuitiat people believe that daylight
is superior to artificial light in its effects orepple (Veitch and Galasiu, 2006), and
so that working by daylight would result in leseess and discomfort than working
by artificial light. Thus, daylight was found to letter for psychological comfort
(Cheung and Chung, 2007). In Cuttle’s researchnigl&hd and New Zealand, it was
investigated that from the sample of participarftt ol office workers who were
asked whether they considered windows to be an riapiofeature of a workplace
and how important that was and why. 99% of thenughdt that offices should have
windows and 86% considered daylighting to be tipeeferred source of lighting

(Cuttle, 1983).

As cited in Veitch and Galasiu (2006), Heerwaged Heerwagen (1986) surveyed
occupants of an office building in Seattle, USAwmter and summer. Most of the
occupants believed that daylight is better for psyegical comfort, for office
appearance and pleasantness, and for visual ha#itch and Gifford (1993)
surveyed university students in Canada about fhreferences for lighting. Nearly
78% of students thought that daylight was betterworking under than artificial
light. As cited in Veitch and Galasiu (2006), Wel965) interviewed with office
workers in the UK to determine the relationshipwestn physical conditions and

attitudes of people towards windows, daylightingl amtificial lighting. 89% of the
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workers believed that the outside view was veryartgmt, and 69% believed that it

was better for their eyes to work by daylight.

In addition, as cited again in Veitch and Galagl006), Ne’eman and Hopkinson
(1970) conducted an experiment with 318 occupahtlree buildings in the UK to
determine whether there was a minimum in windove ghat influences people’s
preference and satisfaction. The experiments wenelucted from January to July
under various sky conditions. The results showeat the minimum acceptable
window width was between 2.2-3.2 m., and the windendth was directly
proportional with the distance between the paréiotpand the window. Moreover,
people’s satisfaction was proportionally affecteg the window area and was
inversely proportional with the number and width thie window (Veitch and

Galasiu, 2006).

In addition, Cuttle (1983) mentioned that the lartjge windows are, the more
desirable according to the perception of the ugers.the other hand, Butler and
Biner (1989) showed that large windows were noffgored for the majority of

spaces. 59 university students were asked to gpibair preferred window options
for 14 spaces including offices, residential spadésaries, lecture halls and
education spaces. The results showed that 43%udéists preferred large windows,
46% of them preferred medium windows and rest ehthpreferred small sized
windows. Access to an outside view and effectslaflight on task performance

were cited by 65% of the students to be the maitofa for this survey.
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According to Christoffersen et al. (2000), duringl fand spring in 20 Danish
buildings, people preferred workplaces located m@adows. An outside view was
the most positive aspect of a window. This studyined 1823 office workers. 70%
of them were satisfied with the daylighting corafits in the work environment, 80%
were never bothered by glare. Another survey whiak done by Rea et al. (1998) in
58 US offices showed that 50% of 800 office workpreferred to seat near a
window, and only 8% of them preferred work locasiofurther away from the
windows (Veitch and Galasiu, 2006).

"In a daylighting system, the window can be treadsdthe

light source, so the quality of view can be undmdtto be

the aesthetic of the light source. Therefore, thglighting

performance of an interior can also be affectedhleyquality

of view out" (Cheung and Chung, 2007:8).
Charles and Veitch (2002) studied the satisfaatibnsers in the workplace as cited
in Yildirnm, et al. (2007) with a relation to a wiow. Their studies showed that
proximity to a window was a significant positiveedictor of satisfaction in addition
to artificial lighting. According to Kaplan’s framerk, the direct effect of windows
on the workplace, having enough daylight and asidatview were all affected their

perception of the space. They also investigatedsthissfaction would be the greatest

in people located in close proximity to a windowafdan, 1993).

Several recent studies have focused on relatioiwgeka an organization of physical
environment and a variety of people’s reactiondutiog satisfaction (Oldham,
1988; Sundstrom, et al., 1980). As cited in Stoné kvine (2001), performance,

positive mood, and satisfaction would be greaterpeople working in windowed
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offices. Windowed offices also increased perceideglight within the space and

ventilation. On the other hand, windowless officegeased perceived temperature.

In addition, Stone and Irvine (2001) expected thatwindowed rooms would enable
better performance, positive mood and satisfactitedge (1982) as cited in Stone
and Irvine (2001) analysed that windows may affactual temperature and
ventilation, but window preference may be explain®dthe fact that windows
influence one’s perception of temperature, vemttgt and mood. Furthermore,

people would rather work by daylight than by actdi light (Yildirim, et al., 2007).

According to research studies, windows are poterg@urces of stimulation,
aesthetic interest, and information about the datsrorld (time of the day, weather,
etc.) are highly influenced. It was hypothesizedSplomon and Finnegan (1981)
that American workers in a windowless environmerduld have unfavourable
attitudes toward their jobs than would those witndews. According to their
studies, the windowless group were significantlgsigositive than the windowed
groups on job satisfaction, interest value of thie and physical working conditions
(visual appearance, lighting, temperature). Thégdrghe physical conditions of their
work less pleasant and this feeling might have keeeause of the lowered interest

value of the job and lowered job satisfaction.

In the Cheung and Chung (2007) research study,seareh was conducted to
investigate the subjective preference to daylitimmment of a residential room
According to this study, it was found that peop# ldifferent interpretations and

criteria of daylight, like daylight glare and ligig levels. Variations may depend on
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individual's age, experience, expectations and méwsonal lighting preferences
are shaped by the number of hours and the timayfae work, personal styles and
even our work culture. Individual differences swashage, gender, physical abilities,
past experience and education, as well as soatirkasuch as purpose, social role,

cultural norms can affect preference (Clements@mebme, 2006).

Researchers have used different instruments torsiadhel the users’ satisfaction in
the workspace. Markus (1967) used a questionnaidetermine how satisfied office
workers were with their workspaces. Ten environm@lefaictors, including sunshine
and view, were presented to employees for a satisfaanalysis. This questionnaire
provided an understanding of their workers’ oversditisfaction. In this study,

approximately 96% of participants preferred to woudnder natural light.

Furthermore, participants sitting near windows war®re content, whereas
participants sitting further away from the windoe@mplained more (Edwards and

Torcellini, 2002).

Although Markus (1967) measured overall satisfactbemployees with the help of
the questionnaire, White et. al. (1988) pointed that "overall satisfaction" had
never been measured directly. It is related withtkwgerformance, mood or work
satisfaction of people. However, a post-occupan@iuation which was done by
White et al. (1988), focuses on ‘habitability’ afvegronments. Thus, encourages a
consideration of satisfaction as a unique issue ¢ha be measured directly. Post-
occupancy evaluations generally try to find answethese questions: Are people
happy with their physical environments or not? Amevironment supporting or
impeding human activities? Do environment and peopatch? All these questions

are for improving the satisfaction of users in amvienment, optimizing the
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relationship between people and the environmeit,esmancing the function of that

space (Ding, 2007).

Psychological factors, such as satisfaction oratisiaction with other factors in the
work environment, can have an influence on thengtie of response of the
occupants to their environments (Clements and Cepo2®06). The following

section examines the influences of daylight orsgattion and involves daylight with
relation to visual comfort, psychological healtheaning of space and the 4
processes of environmental psychology, namely, apsiv personal place,

territoriality, and crowding.

2.1. Visual Comfort and Daylight

Visual comfort is our feeling of ease or well-bewghin the visual field (Glossary
of Lighting Terms, 2008). Lighting researchers héseused on visibility and as a
result, we have an understanding of what is ne¢dadake objects visible. Four
variables have the greatest effects: the age ofidweer, task size, task/background

contrast and task luminance (Veitch, 2006).

Rea and Ouellette (1991) produced a model of welatisual performance and the
model includes the effect of decreasing visual tgciliat occurs with age. Certain
industrial tasks will require special attention @cting to the task characteristics.
Some details are so small or have such low contizst increasing the task
luminance will not sufficiently increase task vidily. In these cases, magnifiers and

directional lighting will be necessary parts ohliotng design (Veitch, 2006).
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As cited in Boyce et al. (2003), productivity atnkaan be measured by looking at
many different factors. The indoor environmentJuding lighting conditions, is one
of the system factors that influence the produitiof the individual. In 1980, Louis
Harris conducted a study for Steelcase Companyhithwthe question researched
was "Does office comfort increase productivity04 employers and 203 managers
were interviewed and what they believed was thdicefcomfort affected
productivity. Good lighting and a comfortable chare the highest ranking factors
which affected comfort in the minds of participarftsacco, 1985). In addition,
comfort is a pleasant state of physiological, psfatical and physical harmony
between a human being and the environment accotdirgater (1985) and is in
close relationship with visual comfort. It meanattithe ability to move and adjust
one’s work position is important in the workplateaddition, the organisation of the
space is an important factor, including desk oegah and circulation orientation

(Wilson, 2002).

According to the study of Cheung and Chung (20@estigates the subjective
preference in the daylit environment of a residdntoom, "general brightness”
indicates the perceived overall lighting level loé tinterior surfaces of the room and
"desktop brightness" represents the lighting l@rethe desk level. "Perceived glare”
means the existence of any discomfort or reflecgtage due to the bright sky or
direct sunlight and "quality of view" means how gdant the external view of the

window is for the occupants.

20



The results of this study showed that general lmiggs and desktop brightness with
a good external view was ranked as the most pegfdiving environment by the
occupants. The least preferred environment wasrka gieneral and desktop daylit
environment with a bad external view, frequent pered glare and difficult control
of interior shading devices but with energy saviplity. As a result, 24% of the
occupants thought that the highest importance fagés "quality of view", 23% of
them thought "general brigthness", "impact on eyierggas 17%, and "user
friendliness of shading control” was 15%. The lowegortance level was found to
be "sunlight penetration” (4%). In other words, thesults showed that the
participants considered "quality of view" and "gealebrightness” to be more
important than other attributes when evaluatingaglidenvironment (Cheung and

Chung, 2007).

In addition, as cited in Veitch and Galasiu (2008ppkinson (1970) found that
people tolerated daylighting glare better thaneglariginating from artificial light
sources. The participants of this study believed tutside view was affected their
judgment about the degree of glare in the spacemeigtioned that when a pleasant
view is seen from the window, the tolerance forleigglare levels increases. Glare,
either directly from light sources in the field vfew or by reflection on glossy
surfaces, is the less extreme instance of liglat stsessor. Discomfort glare is a well-
known phenomenon that has a physiological basign{Be, 1994). Very high
luminances in the field of view or very highly naniform luminance distributions

can cause discomfort (Veitch and Gifford, 1996).
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Visual comfort is closely linked to perception, hewer, perception is much more
sophisticated than just producing a feeling of a&isdiscomfort. In a sense, every
lighting installation sends a message about thelpasho designed it and about the
place it is located. Observers interpret the messagording to context in which it
occurs and their own culture, preferences and eapens. According to what the
message is, the observer's mood and behaviour earhdnged. There would be a
situation where the lighting provides poor taskbiidgy, so that visual performance
is poor. If the worker is aware of the poor levélperformance, it fails to meet

his/her expectations (Boyce et al., 2006).

Quite often, the higher illuminance levels improsibility. 300 lux is acceptable
and 70 lux is quite dark for paper-based work (Kdiogin, 2007). Gifford (1997)
suggested that a high illuminance can improve effask performance as compared
to a very low one. However, Veitch (2006) statesd thost people spend longer than
15 minutes in their offices. Once they adapt theda@ns, illuminance probably
does not influence performance, provided the lagsehdequate for seeing task

details. More light is not necessarily better lig¥ieitch, 2006).

According to the results of Escuyer and Fontoyr{@@01) study, for people working
on computers, the preferred light levels were betw&00-300 lux, while for people
working less time on computers, preferred lightelsvwere 300-600 lux. Many
occupants chose low electric light levels when id@ylwas available. The study of
Laurentin, et al. (1998) observed 30 French workéme were tested on computer
tasks. Results showed that, when seated near titowj 57% of the participants did

not add any electrical light, while the rest addextween 20 and 450 lux. The
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participants perceived 300 lux illuminance level @easant under daylight and
unpleasant under electric light, but in general pneference showed that they
preferred a lower illuminance level under electight alone than under daylight

(Veitch and Galasiu, 2006).

2.2.Psychological Health and Daylight

More recent studies have concentrated on explasingt it means to be a happy
worker. Specifically, it has been established tstchological well-being at work,
rather than job satisfaction, correlates with measuof job performance. Job
satisfaction is a long-term attitude, but psychaaly well-being is short-term
emotional state. For example, if employees feephagss when they look out of a
window or sit in sunshine, that feeling may conitédto their performance on that
day or moment while not affecting how they feel abaheir co-workers or

responsibilities in general (Boyce et.al, 2003).

Daylight from windows provides many benefits sushpaychological satisfaction,
occupant health and improved environmental qudfiiieung and Chung, 2007).
Apart from providing daylight, windows have othedvantages. For example, in
offices, the psychological benefits of windows wéoend to be greater than the
physical benefits on users. One of the psycholbdienefits of windows is that they
facilitate time orientation so that our metabolitythms are synchronised with the

time of the day or night (McNicholl and Lewis, 1994
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When one considers psychological health in theecdrif design, we must include
both the positive approach, identifying those desadtributes that promote health
and well-being, as well as the traditional appredolusing on mental disorders.
People who are in good psychological health aresidenred to have a well-
developed self-confidence. They seem better eqdigpehandle environmental
stressors. Poor psychological health seems to beefpated by environments in

which people are forced to control, such as holspipgisons or schools.

"Our environmental perceptions are also influendsay
variables called proceedings, which in turn aredéd by
our psychological health: Internal proceedings, eExdl
proceedings. Internal proceedingse mental processes that
help us to represent and explain the world aroundThey
are the thoughts and feelings that give order to ou
environments. External proceedingse the thoughts we
interact with the physical environment and othelividuals”
(Kopec, 2006:60).

Stone and Irvine (2001) studied the relationshifwben psychological health and
daylight in schools. They analysed that windowsoidtice a dynamic element into
the environment, and this affects the studentisgat Moreover, the school staff felt
most challenged when performing the managerial laske windowed room and
they were more satisfied with their work when tlvegre performing the task in the
windowless room. Collins (1975) found that a latkvindows does not appear to be
a problem in dynamic environments. However, whes ¢hvironment is static, it
changes. It has not been found that windows ateadtsrs for managerial tasks. On
the other hand, in restorative environments likepitals and recreation areas they
can pose problems because they allow rest and eggotend to increase one’s

ability to ignore distractions (As cited in Kaplat983). Our psychological health
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influences the way we perceive and make choicestalir environments and cope

with environmental stressors (Kopec, 2006).

In the future, research on the psychological e$faxftdaylighting will lead to the
development of new workplace daylighting and agians that not only provide
physical comfort, but also improve satisfactiomdarctivity, motivation levels, and

work satisfaction of the users (Stone and Irvirgf)1).

2.3. Meaning of Place and Daylight

Meaning of space is defined as an individual’s eondor the physical environment
as something that is worthy of protection, undewditag and enhancement (Gifford,
2007). As cited in Kopec (2006), the meaning oteldepends on how individuals
conceptualize the world around them. After long exignces in an environment,

places can acquire great personal meaning (Gifkd7).

Four processes are related to meanings of placechatent, ideological
communication, personal communication, and architat purpose. "Place
attachment” is a personal connection to a siteedllmbical communication” is an
abstract concept that a place signifies. "Personaimunication” is what the site
says about the occupants. "Architectural purposdhe building’s function relative
to its form or appearance (Kopec, 2006:61). "Platachment” is one of the
important notion which can be explained in the negqof place. "It refers to the
affective connections linking people to specifiagds or behaviour settings”. It can

be also defined as a person’s bond with the sagidl physical environments of a
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place (Altman and Low, 1992). When "place attachthgnows, the meaning of

place and the meaning of self begin to merge (@iffa007).

As cited in Clemons et al. (2005), Altman and Wer{i®85) explained that place
attachment and place identity suggest that a bawkldps between people and
objects or spaces when people attach psychologicalal and cultural significance
to them. No matter what the space is, an individadls a personal touch to it, in

other words, personalizes it.

Researchers have identified three elements whtelshapeople to a place and affect
their well-being. The first element is their peraboharacteristics and behaviour, and
the availability of facilities, the second elemenbpportunities and resources and the
third one is a sense of belonging. The "place it¢€nssue has two basic functions:
"defining who people are and defending or protgctthem from settings and
properties that threaten who they are and what thayt to be" (Kopec, 2006).
"Sense of place" involves a kind of psychologidatahce between self and place, a
sense of security, and being at home. It also resofeelings of belonging within the
physical and social realms of place (Stewart, 20(&@nse of place" is a theory that
is about the feeling of belonging to an environmantl security within it. Steele
(1981) described a sense of place as a theorypariexce of a person in a particular
place or how he or she feels about the place (Gtersbal., 2005). It develops when
a level of comfort and feelings of safety are agged with a place which for many
people translates to a sense of belonging. Theaéstsresearch about the effect of

daylight on meaning of place.
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The effect of daylight on meaning of place can bplaned by Oldham and
Rotchford (1983) study. They explained that thenemtion between place darkness
and interpersonal contact is less obvious thaditkeges involving the other place
characteristics. When actual room size is held temspeople consider dark rooms
smaller and less spacious than light rooms. THisrimation can be used to bring

people together or separate them according tautingibn of a space.

2.4. The Environment, Social Behaviour, and Dayligh

Place characteristics might affect users’ reactibimsugh their influence on users’
experiences with the environment. For example, eygds may experience some
offices as crowded because coworkers are in clapearpity and have easy access to
their personal workspaces. Employees may also trauble concentrating in such

offices. They may find it difficult to avoid integpsonal contact. In addition, since
employees in such offices have little protectedcepand are in close physical
proximity to their colleagues, employee’s behaviean be easily monitored by
his/her coworkers and supervisor resulting in disicot and a feeling of lack of

privacy (Oldham and Rotchford, 1983).

Other elements of the environment such as noisecenwding are also viewed as
stressors, although other social factors can asse stress, such as job pressures,
family discord or moving to a new home. Stress coseg emotional, behavioural
and physiological components. Stress will occuhd environmental demands are
greater than the person’s capabilities or if thespe's expectations are greater than

the environment supplies (Salvendy, 1997).
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In studies investigating the relationship betweeylight and social behaviour,
results showed that window preference was reladedaylight, ventilation, mood,
privacy, personal space, view of outside to seersthview of the outside for
temporal information, time of the day, and roomegpnce. Window related factors
also include task performance, safety, securitgl,glare (Butler and Biner, 1989). In
addition, findings from studies investigating thigeet of daylight showed mainly
positive effects on the length of stay, mortalaye;, and perceived stress (Dijkstra, et.

al, 2006).

Veitch and Newsham (1998) have presented a moddébfding-behaviour research
that includes six categories of human needs adebfe®y lighting. These are

"visibility", "task performance”, "social behavioand communication”, "mood and
comfort”, "aesthetic judgments”, and "health anfibttyd. The literature documents
several psychological processes thought to methateelationship between lighting
conditions and these behaviours and they can loeistied with other considerations

such as energy efficiency, architecture and castproduce a model for achieving

good-quality lighting in workplaces (Clements and@ne, 2006).

The interrelationship between the environment awodiat behaviour can be
thoroughly analysed under four notions: "privacigersonal space”, "territoriality",
and "crowding". In the following section, these ffobehaviours are explained

according to the effects of daylight on them.
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2.4.1. Privacy and Daylight

Privacy is important to human beings in managirgjrteocial interactions. Privacy
does not mean removing oneself from the presencathafrs. Instead, it involves

controlling the amount of contact with others (Reda, 1996).

There are three types of privacy: acoustical, Vjsaad territorial. For example,
acoustical privacy is about noisy distractions likeging phones, overhanging co-
workers conversations, office machine, and outsdands like can traffic and
building construction. Visual privacy is about liné sight and deals with motion
interruptions like sudden movements, foot traffamyd other visual distractions.
Territorial privacy is about negotiating physicgbase and the natural human
inclination to establish spatial boundaries. It e#éso hinder interaction, relationship
building and the development and sharing of nevasd&/hen one is never in contact
with others, information is easily lost and thensfer of knowledge is severely

hindered (Hamp, 2008).

Psychological privacgomes from a sense of control over access to dnasehe's

group. It includes control over transmission oformhation about oneself to others
and control over input from others (Altman, 197B)is concept of privacy provides
that people try to maintain an optimal level ofiabcontact. Too little social contact
might produce feelings of isolation, and feelingsbeing disconnected, and too
much might produce crowding. Architectural privaejers to the visual and acoustic

isolation supplied by an environment. Architectumivacy may contribute to
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psychological privacy because people in private riggg can control their

accessibility to others more easily than in opeth\asible places (Sundstrom, 1980).

Block and Stokes (1989) mentioned that the isstiegas difference are related to
open and close plan offices, focusing on desirepforacy, sources of disturbance
and effect on productivity. Employees, such as mgarg who performing complex

tasks, tend to prefer private settings for thinkamgl concentrating on what they are
doing. Evidence for this comes from research oroffen plan office, which uses no
walls and few partitions and minimizes distancesvben co-workers whose jobs

call for contact with each other (Stone and Irvi2@)1).

Veitch and Kaye (1988) explained that groups of d&smuniversity students
conversing about financial job candidates were éouchder low illuminance (400
lux) than high illuminance (1274 lux). The authepeculated that the unusual nature
of the dim lighting condition caused louder speaxmversely, students in a brightly

lit classroom are usually not expected to speaéljou

In addition, Maher and von Hippel (2005) examitleat the perceived privacy and
task complexity on the perception and performarfcengployees working in open
plan offices, finding that satisfaction and perfamoe of the employees reduced with
poor stimulus screening, low perceived privacy omplex tasks (Yildirrm et al.,
2007). As cited in Yildinm, Akalin and Celebi (200it is possible that partitions in
an open-plan environment may reduce distractiodsirarease some of the required
privacy for working. In general, privacy, commurtioa, and satisfaction seem to

increase as workspace enclosure height increaslesr(M et al., 2007).
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The idea that removing physical barriers betwediteofvorkers makes for greater
communication is not always true. Open officesvedld for easiest communication
but only when each person had their own enclodtmee of communication affects
both environmental and job satisfication. Speedhapy, while contributing to ease
of communication, only affected environmental $atison, not job satisfaction or
performance. However, noise affected job satisfactrather than performance

(Yildinm et al., 2007).

In the late 1970’s, the Buffalo Organization forctb and Technological Innovation
(BOSTI) carried out a study of environmental eféeof work spaces. According to
this study, if the loss of privacy and the lossnofse control can not be solved, the
continuing pressure and possible dissatisfactioghiivery well contribute to
exhaustion for the library users (Isacco, 19854akp teamwork and communication
has become more important to organizational peioce. Unfortunately, in the
typical open plan, finding a workspace that prosidelequate levels of privacy can
be a real challenge. One reason is because markingaspaces are not always

designed to support the various types of privagn(i, 2008).

The relationship between daylight and privacy canelzplained by the study of
Stone and Irvine (2001). They compared windowed amidowless rooms to

investigate their effects on job performance, mad satisfaction. Confidence and
control were rated higher in the windowless roonm#@wless rooms provided more
privacy and the absence of a window meant thatiatulation and distractions from
the outside environment had been eliminated, algwhe students to focus on the

task (Stone and Irvine, 2001). On the other harahl& (1993) worked on privacy

31



issues with the relation to the height of partii@nd walls. Students in seats further
away from a window with a low partition height wdwomplain about planning and
privacy requirements, but would be happy to hawe dlaylight and view from

outside provided by the lower partition height (frim et al., 2007).

In addition, Wotton and Barkow (1983) found thatpdmyees highly value any size
of window that they can have access to and valoeie than privacy in their office.
Also, they found that 74% of the employees preteiiee have a window close to
their workspace. When offered a window, 57% of eyeés stated that they would
like the window to be beside their workspace ratiian in front or behind their

workspace (Edwards and Torcellini, 2002).

2.4.2. Personal Space and Daylight

Robert Sommer mentioned that "personal space réfer@n area with invisible
boundaries surrounding a person’s body into whistruders may not come"
(Gifford, 2007). It is a subjective experienceddtes not exist without interaction and
it is essentially a portable, flexible territoryatve to other people and things. There
are four basic interpersonal distance zones: "ktnzone" (0-45 cm.) for close
friends, lovers and family members, "personal zdd&'cm.-120 cm.) for members
of clubs and organizations, "social zone" (120 86b-cm.) for friends of friends
and "public zone" (365 cm.-762 cm.) for two peopiaiting for a bus on the same

platform (Kopec, 2006).
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A number of researchers have specifically examthedole of personal space in the
built environment. Most of these studies have cotraged on personal space as
reflected in seating arrangements in such publacep as libraries, airports and
schools. Most researches have centered on the effdarniture arrangements on

social interaction (Gifford, 2007).

Researchers began one study by observing how thagees of a university library
reading rooms used the space. The researchersledcavhich seats were taken, in
what order, for how long and what sort of usersvds found that there was a strong
tendency for users to select unoccupied tablekef twere available. Individuals
avoided choosing side by side arrangements, butnwhey sit side by side,
conversation always ensued. If a table was occypiedext most desirable seat was
the one furthest from the other person. Seatsall@aved a back to back arrangement
were preferred over side by side arrangementsdf@iff2007). These were not only
studies about the effects of seating layout ongraisspace but also studies which

discussed the effects of daylight on personal space

The connection between daylight and personal spasebe explained by the study
of Oldham and Rotchford (1983). They proposed thatte interpersonal contact was
in dark places than in light places, because peexperience these places as small
and hence would feel physically closer to otherpiedqOldham and Rotchford,
1983). Furthermore, people are less tolerant ddeclalistances in dimmer lighting,
seem to need more space in corners as comparedheittenters of rooms and tend
to prefer more personal space when they are indibars they do when they are

outside (Kopec, 2006).
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2.4.3. Territoriality and Daylight

Territoriality is based on feelings of ownershifi.involves the defense of physical
space, as well as the exclusiveness of use, pdizatitn and identity of that space
by the occupant or user. When people are in their space, they feel more secure

and expect to be able to control distractions (KoR€06).

"Territoriality is a pattern of behavior and attias held by
an individual or group, based on perceived, atteohpbr
actual ownership or control of a definable physispace,
object or idea that may involve habitual occupatefense,
personalization and marking on it" (Gifford, 20066).

Territories can be explained with four notions: itiRary, secondary, public and
interactional territories". "Primary territorieate spaces that are generally owned by
individuals. "Secondary territorieglre usually not owned by the occupants and are
likely to change, rotate or be shared with oth&Rblic territories” are open to
anyone and occupants can not expect to have muntiotd'Interactional territories”
are temporarily controlled by a group of interagtindividuals. For example, groups
of students often use library conference roomsraennto discuss group projects;
although no one student or group owns the roomgther student or group enter

while the others occupy it (Kopec, 2006).

As cited in Clemons et al. (2005), "functional fast' of a quality interior space,
such as daylighting, can improve feelings of refimxaand enhance creativity, use of
daylighting, privacy and physical comfort. Moreovéaesthetic factors" include

those that relate to perceived beauty and persselbeing, and "personalization
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factors"” include establishment of status, depictibfamily in the space, identity and

a home-like environment.

As cited in Ding (2007), in the study of Vische®8b), air quality, thermal comfort,

spatial comfort, privacy, office noise control aighting comfort are considered as
the integral parts of an overall approach. Besitlese, also emotional attachment
was introduced by Vischer (1996). Emotional attaehtrtovers the following issues

according to Vischer (1996):

"Territoriality: Closure, personalization and label
behaviours". "Home away from home: Decorating tfie®

in a homely manner". "Conflict: Define and defense
behaviour via shaping boundaries". "Size and stattwdfice:
Furniture and layout preference". It is obvioust tiigpeople

do not feel attached to their workplaces, they afeel high
satisfaction from their workplaces (Vischer, 1996:1

In the Ding¢ study (2007), findings showed that jggyants’ attachment to their
offices is highly related with the satisfactiontb&ir emotional status at the time of
studying. The more academicians feel positive duthreir concentrated work, the
more they feel attached to their offices. Thus,iuge offices can give users support
for their privacy. Emotional attachment is a coricepich is closely related with
how the spaces are perceived, how they are dedothtes defined with their
aesthetic content. The last significant one wasftimetional properties of space.
Accordingly, sizes, adequacies, utility and fa@btthat take place in the rooms had

effect on the emotional attachment that peoplefteaheir workplaces.

As mentioned in section 2.4.2, the relationshipveen daylight and territoriality can

be explained that more interpersonal contact watkark places than in light places,
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because people experience these places as smalemcd would feel physically
closer to other people (Oldham and Rotchford, 1988¢ording to this study, it can
be said that if the place is dark, people create territories closer to others in order

to feel more secure.

2.4.4. Crowding and Daylight

Crowding refers to people feeling physically coasted and others interfere with
them. This happens to people when there are too/ ipeaple, too little space or
both. Crowding is psychological, it is individudlcs and subjective. Feelings of
crowdedness are directly proportional to the lefedtress a person feels, increased
crowding equals increased stress. For example,xpece libraries to be empty at

certain times and when they are not we tend tonfexe crowded (Kopec, 2006).

Finnegan and Solomon (1981) studied the relatigndhétween the physical
environment of the occupant and job satisfactiontv&ys of the occupants of
windowless offices have shown that when the spacamall and the occupant has
little opportunity to leave the space, the occupart less satisfied with their jobs
and with the physical environment. In addition, thek of windows is disliked,
however, in larger spaces, the lack of windows &asuch more variable impact.
This may be because in a large space, there arg ather activities going on and
there is a lot of interaction between people. Bmall office, it may be that the view
out of the window is the only source of environnardtimulation (Boyce et al.,

2003).
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However, studies have also shown that high derfaitigigh rate of environmental
stimulation) is associated with low job satisfanti@ldham and Rotchford, 1983).
As cited in Oldham (1991), Block and Stokes (1988)nd that individuals
performing a simple task performed best when warkima room with four people,
whereas individuals performing a more complex faskormed best when working
alone in a room (Oldham, 1991). Research has hersthat employees experience
an increase in physiological and psychologicalsstiter moving from conventional

offices to open offices (Yildirim et al., 2007).

Another study examined the impact of density chamgsulting from moving to a

new building. Results showed that professional eyg#s who experienced an
increase in density reported significantly moreridship opportunities and greater
work satisfaction than before the move; employebs wxperienced a decrease in
density reported a decrease in friendship oppdrasnand less work satisfaction
(Oldham and Rotchford, 1983). Crowding might praslaiscomfort and decrease
job performance. Sundstrom also found negativetiogiships between perceived
crowding and people’s job and workspace satisfactibhe study also showed

positive relationships between experienced privaty the measures of satisfaction

(Sundstrom, 1980).

Regarding the effects of daylight on crowding, @éshbeen stated in Kopec (2006)
that, brightness leads to less perceived crowditgsainnier places are perceived to
be less crowded than darker places. Also, lessdingnis elicited by rectangular

rooms than square ones and especially by roomswirthows.
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In the next chapter, the design layout of the liesaaccording to daylight, location
of windows, diffusion of daylight within the librispace, and the effects of daylight

on library users will be analysed.
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CHAPTER 3

DAYLIGHT DESIGN IN LIBRARIES

This chapter focuses on how daylight can be usédiezftly in libraries, mostly

university libraries. However, it is not easy t@arate the social role of the libraries
in the community from the daylighting concepts. sTts due to the concept of library
as a place that brings the community together taka knowledge. Therefore, when
explaining the daylight usage in a library spabe, rieflection of the libraries on the

city structure will be also mentioned in this clept

Since the beginning of the built history, archiseleave thought about daylight as one
of the most important elements of design (Baker@tegmers, 2002). Daylight is not
only an element of design but also there are pdggimal needs for daylight and
views as a means for connecting to the outdoorsoandnternal clock that relies on
cues from the environment. These relationshipsnoadeen investigated thoroughly
until the research of Roger Ulrich and have gaisapificance especially with
health and productivity (Sands, 2004). In the dewelent of the overall building
form, it is not always possible for the architexsee daylighting design as a primary
consideration. However, with increasing realisabdmenefits of daylight both from
the psychological and physical environment pointsview, new technologies in
glazing and window construction, especially in teraf, daylight harvesting control

systems for a more sustainable use of energy,diigglt criterion is moving up on
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the list of priorities (Baker and Steemers, 200R2;dDie, 2008).

The interior layout and circulation of a buildingfexrt the built form. The
relationship between planning and form is to aaierextent determined by the
quantitative daylighting needs of each space andjumlitative intentions of the
design team. These two aspects of lighting critexéan be strongly related,
particularly in terms of dealing with the transitibetween spaces and the setting up
of a luminous hierarchy between the exterior angl ititerior. For example, the
workplace environment, this issue of relationshgaween spaces and the lighting
criteria have strong implications for internal ptarmg and room layout. In such cases,
the relationship between such uses need parti@ttention. The library is an
example for buildings that need particular attemtim terms of layout and
daylighting (Baker and Steemers, 2002), and howespare perceived, used, judged,
and evaluated by their users is very importans#disfaction of library users (Fisher,

2006).

Libraries are where books and people unite. Ibisomly a place where the things are
kept but also a place where ideas are kept angadtil(Dickinson, 1946). Today,
libraries are no longer viewed as spaces that stadks. With the accelerated
development in information and communication tedbgy, libraries have become
more focused on people and learning processesotigust books, because libraries
are fundamentally about people, how they learn, boey use the information and
how they interact in a learning community. Wheneffiedng the role of the library as
a center for learning requires, the integratiofleXibility can be one key concept of

a design. Allocation of internal spaces, movabldifpans, modular interiors and
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appropriate cable installations in floors and ogti to allow for the integration of
new technology to the space can be thought forgdesl a flexible satisfying
environment (Wastawy, 2006). Therefore, the envirent where the library users

work becomes a basic concern.

Library buildings not only correspond to the inf@tion requirements of the users
but also to the psychological requirements of teersi by creating a cultural and
social environment with their activities (Kicukc&®07). Libraries can be designed
as inviting, attractive, comfortable and flexiblenoections of learning and social
spaces and integrated technology, where the fojeaof their users with different

study needs should be happy to remain for as Isrigey have a need.

"It is important to recognise that not all peopledy in the
same way. The new library model provided for aetsriof
study styles, with the character of the study spareh as
group study, individual study rooms, comfortabladiag
areas, study with coffee and with music, study spaor
people with disabilities and electronic study" (Byn
2004:6).

3.1. Selected Libraries According to Their Use of 8ylight

This part focuses on the libraries according tar thaylight use and these examples
of libraries are classified into three: The firstrjpdiscusses the examples of libraries
from pre-28' century such as Jesus College Library"(téntury), Trinity College
Library (17" century), and Bibliotheque Nationale {18entury). The second part
includes examples of #@entury such as Stockholm City Library (1928), wémsity

of Michigan Law Library (1933), Seinojoki Libraryl965), Roveniemi Library

(1968), Mount Angel Abbey Library (1970), GentoRablic Library (1980), Darwin
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College Library (1993), Phoenix Central Library 959, and Harmony Library
(1998). The last part looks at the examples oflitheries from post-20 century

such as Minneapolis Central Library (2002), SeaRielic Library (2004), Free
University’'s Faculty of Philology Library (Berlin fain) (2004), and Santa Monica

Public Library (2006).

3.1.1. Pre-28 Century Libraries

"The survival of the library as a space is not deleait on

smart architecture — it is dependent on the abibtythe

library to meet the needs of people and convicirgigt value

to their lives". (Thorhauge, 2004:20).
Many things have changed as libraries have devdlopeer the years. The
atmosphere, ability to find information, safety amgjanization of collections has

change for creating a productive and satisfyingr usgoerience (See Figure 1)

(Andrzejewski, 2008).

Figure Glasgow School of Art Reading Room
(Photographed by autR608)
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Jesus College Library (16century), Trinity College Library (17 century) and
Bibliotheque Nationale (10 century) are the most well-known libraries planned
according to daylight use, and these libraries halge incorporated the typical

features of libraries during that period.

3.1.1.1. Jesus College Library (& century)

Generally, a medieval college library was a longaa room lit by aligned windows
on either side and by a window at one end. The ewirsdand ceiling heights were
much lower than that seen in later libraries arel whndows in themselves were
narrower and close together and there were a shstdnce from the floor (See

Figure 2) (Datta, 2005).

Daylighting was very significant in medieval libies because there were no means
of artificial lighting and the users were dependent daylight for reading. Jesus
College Library in Cambridge has been chosen agxample here, because it
incorporated the typical features of libraries dgrihat period. Jesus College Library
has a low ceiling height (2,8 m.) and is 14,6 nmgl@and 6,6 m. wide and has seven

bays with narrow windows facing East and West @&005).

It is seen that after ¥6century, the considerations for personal comfegan to be

generally accepted and the major glazing areabeofibraries changed from East-
West to North-South (Datta, 2005). North lighthe toest for daylighting because it
is indirect. South light is easy to control becatls® sun is high. Toward East and

West the sun is low and horizontal so it is harddotrol (Bently, 2004).
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There are advantages for the main facades of dibgito face North-South, rather
than East-West. This is because the sun is lovensky in the East-West, even in
the summer, which makes shading difficult and inggae if a view is to be
maintained. On the other hand, North-facing windogceive direct sunlight only in
high summer, early in the morning and in the evgnimhile South-facing facades
can be easily shaded by small overhangs, due thigfneangle of the sun when it is

in the Southern sky (Baker and Steemers, 2002).

Figure 2Jesus College Library
h{tp://www.maxfordham.com/projects-ite@008)

3.1.1.2. Trinity College Library (17" century)
Trinity College Library was designed by Sir Chrigter Wren has been studied as a

prototype of this period since it initiated a retting in library daylighting and later

buildings used the same techniques as appliedrby hi
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Daylighting design of the library of Trinity Collegis very innovative for a 17
century construction. It aims for the reading attito be efficiently lit without

significant glare (Datta, 2005).

This library consists of one large space with ayloarridor in the center. The lower
edges of the windows are located 0.6 m. above db&dases. Cornices prevent light
from falling directly onto the shelves and tabletolw. Raising the windows above
the bookshelves allows light to enter both fromaband the side. It results in a
homogeneous luminous environment suitable for repdind consulting documents

(See Figure 3) (Fontoynont, 1999).

Figure Jrinity College Library
(http://www.cambraldprarytrainees.co.uk/ CATALOG/, 2008)

The arches on the ground floor were filled in tdl gain extra height in the library
above. By doing this, windows in the library rosghhand gave place to the
bookshelves. This method of rasing cill level oé thindows as well as the ceiling
height achieved more uniform and increased dayhghthat could light up the book
spines as well as give an amount of light on thekplane (Datta, 2005). The design

layout of Trinity College Library is very similaotlesus College Library.
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3.1.1.3. Bibliotheque Nationale (10 century)

The Bibliotheque Nationale is important becauseusihg daylight with an early
application of iron in a monumental public buildinthe slender iron columns and
arches are revealed by daylight. Daylight entersudh oculi in the domed ceilings
and through high North-facing windows. The rooftiglprovide daylight across the
plan, but more importantly they light the structwéh the help of the tent-like
ceiling. The tent-like ceiling and iron structuree arevealed in daylight by the
circular rooflights in the domes and creates aipdgght inside the building (See

Figure 4) (Baker and Steemers, 2002).

Figure Bibliotheque Nationale seating layout

hftp://www.britannica.com/EBchecked/topic-art/, 890
3.1.2. Libraries of 20" Century
The main feature of 20century libraries is the distinction between thecps where
books are stored and the places where they are Teadstore rooms that are often

placed in the lower floors are darker areas whgteihg levels are low. On the other

hand, the reading areas are generally daylit (Da@85). Libraries have a variety of
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lighting needs, such as reading areas, circulaimh exhibition areas and computer
work area. Two areas are specific to libraries Whiequire special attention are the
study carrels and bookshelf (Egan and Olgyay, 2002paddition to this, another

property of this century library is the user satt$sion and rendering high quality

service to the users (Ucak, 2000).

In this century, library spatial atmosphere becomgmrtant for satisfying users and
with the spatial atmosphere it can encourage tleesus work in the libraries. The
formats of the knowledge and information begin hargge in this period, so the
value of the physical presence of university ligrapace is the first place for the

duration of the library users.

3.1.2.1. Stockholm City Library (1928)

"Stockholm City Library which was built by Gunnarsplund
iIs another good example of how effective daylighused in
the library space. The substitution of a tall cgén imparted
monumental stature to the room and to the extesfothis
moderately sized building, at the same time maklimgssible
for light to be admitted through clear-glass window the
outer walls instead of through the opaque glazihthe roof-
lights" (Caldenby and Hultin, 1986: 92).

Visual and physical relations from one floor to tither are defined by light circular
stair wells, which guide the users to the entioealiy. Their glazed walls display as a
cabinet or bookshelf and as a strong light souszesed by their translucency. The
proposal interrelates the zones rather than forraihgerarchical circulation pattern.
The idea behind is to create a flexible usage ohesgpace and at the same time to

form a strong identity within the space by the ghzound partitions and walls,

a7



which reflect a soft light towards the study carahd bookshelves (See Figure 5)

(Hanada, 2007).

Figure Btockholm City Library
htp://blog.buildlic.com/2008/08/the-modern-lisbekholm/, 2008)

3.1.2.2. The University of Michigan Law Library (183)

The University of Michigan Law Library has receivatcthitectural awards with its
new underground addition and creative use of itclwtwas constructed by Gunnar
Birkets & Associates (1924-1933). This undergroanddition shows the innovative
glass trench that brightens the addition. A tridagwpening in the foreground is

another light source for the addition.

Light streams into this underground addition thtodgshaped glass that reflects the
original building and gives users a view of the l@ottower from 56 m. below

ground level (See Figure 6) (American Libraries33)0

Due to the underground placement of the buildingfgicture, the skylighting

provides the only connection to the outdoors. Tduislition contains bookstacks,
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study areas, a lounge and space for future expanglee library staff think that the
open, airy quality, the views of sky and daylighalty, trees and satisfaction of the

library makes it a successful design (American duitas, 1985).

Figure @:he University of Michigan Law Library

(http://arch.cedimey.edu/vitalsigns/workup/rpi/
watson_michigan.ht2®07)

3.1.2.3. Seinojoki Library (1965)

Alvar Aalto is probably the most famous architettthis period who works with
daylight in libraries, with the route, with massiagd modeling of the building form
He used daylighting as a primary design considmmator most of his buildings
(Baker and Steemers, 2002) and he shows how tarakéectural design features to

create impressive spaces with daylight (SHCP, 1999)

In the Seinajoki Library (1963-65), Alvar Aalto wad with daylight again and split
a double-loaded corridor block about a third of weey along to provide the focus of

the library, the entrance and control desk. Thef identifies and contains the
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functional separation of elements of the librarging over the main stacks to allow

light to enter and bounce around in the space F&pee 7) (Dunster, 1984).

Roveniemi Library and Mount Angel Library are twaaeples of Alvar Aalto
libraries and the common point of these librargethie daylight is the primary design

consideration.

Figure Beinojoki Library seating layout

(http://pro.b@.com/search/Enlargement.aspx, 2008)

3.1.2.4. Roveniemi Library (1968)

Roveniemi Library has one of Aalto's most succdskite interiors with several
changes of level and with lighting designed to eitphe low Northern sun and in
addition, it includes an exhibition room and snaltitorium and in the basement, a
music library and museum (Richards, 1978). Recgrfeatures are the lightscoops
and conical rooflights found for example in RovamieLibrary (1965-68) (See

Figure 8).
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Figure &oveniemi Library bookshelves

(http://pro.corloigm/search/Enlargement.aspx?, 2008)

The conical rooflights provide focal points anduifiinate the horizontal planes.
Daylight can not directly enter the conical rodfiig because their depth is sufficient

to diffuse the low sun angles of Finland (Baker &ekemers, 2002).

3.1.2.5. Mount Angel Library (1970)

"Mount Angel Abbey Library is another masterpiedeAtvar

Aalto and it is known for its careful use of dayligbalanced

with integrated electric light (Egan and Olgyay,02D The

central space is ringed by skylights and the baak pf the

shape has large clerestory windows. These windetvinla

pleasing light which permeates the library. Opesirgre

framed views of the valley and mountains”. (Aalt670).
The center is the brightest space and has theegtesiatial complexity. Most of the
light is indirect, although small slivers of diresinlight enter the reference area. The
Northern perimeter clerestory brings light agaiasteiling, effectively toplighting
the adjacent study carrels. Needs related to lusitynare supported by the layout of

this building. For example, the most demanding sem@ located where light is

sufficient, carrels by the perimeter windows antenence reading by the central
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clerestory. The book shelves are arranged perpdadito the perimeter windows
and central clerestory, so they do not block tigatli The perimeter study carrels
which are enclosed are glazed with clear and twaesk panels, so the adjacent areas

still benefit from the borrowed light (See Figune(Egan and Olgyay, 2002).

The features for this library are most known withdaylighting. Aalto made best use
of the available light to this Northern site- wihg the North light to its full

advantage (Sands, 2004). It has only 20% extetassgand still manages to give
daylight an important presence in the building. Thi¢ical thing here is not how
much exterior glass there is within the buildingit where and how it is used
(Bentley, 2004). The curves of the monitors in tleding assist in the reduction of
glare from the light and broadcast the light thiomgt the interior space. The
skylights in this library make maximum use of attgadiffuse Northern light by

using a curved reflective surface. Daylight is gisovided to the stacks away from

the atrium with solar tubes (Sands, 2004).

Figure 9Mount Angle Library
(http://brettholverg.blogspot.com/2008/06/, 2008)

52



3.1.2.6. Gentofte Public Library (1980)

This building was constructed in Copenhagen, Dekmnie success of this project
has resulted in an increasing for support from obhgtitutions in the municipality.

The design for the library describes a two storeiyding with a central area that
extends over both levels. The juxtaposition of itneard oriented library and the
extensive park area around, creates one of theestieg dynamics of the design

(See Figure 10).

Figure 1Gentofte Public Library
(http://www.iea-sbig/task21/, 2008)

The daylighting strategy of this library is skylighTo emphasize the central plaza,
nine circular overhead skylights provide a constley amount of distributed
daylight. Continuous light clefs along the perimnet# this space highlight the
galleries. These light clefs have vertical glazingrder to transmit changes of the
luminance distribution of the sky vault more ditgdhan the circular skylights do

(SHCP, 1999).
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3.1.2.7. Darwin College Library (1993)

New information and retrieval systems introduce tigiting criteria as can be seen

in the Darwin College Library in Cambridge (Seelfg11l).

Figure 1Darwin College Library
(http://www.earakgt.co.uk/cambridge/, 2008)

In Darwin College Library, the corridor on the Nodide contains most of the books
which receive light from the South. The main regdiesks are located on the South
side with large areas of glazing. Daylight leveis high and the glazing offers views
across the river to a green space. The unshadeth &@as to glare problems here
when direct daylight falls on the reading area. ldoev, in user surveys, it seems that
this is tolerated due to the enjoyment of the oletsiiew (Baker and Steemers,

2002).
It is not a conventional library in the sense tlitacombines both books and

computers, as well as a seminar room, and a re¢gatlapartment. The study center

of this library gives an immediate impression ghliand space (Fontoynont, 1999).
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3.1.2.8. Phoenix Central Library (1995)

Phoenix Library idocated in Phoenix, Arizona and it is constructédancrete walls
to the East and West and glass curtain walls ta\ibith and South. The interior is
effectively daylit with skylights designed to defteany direct sunlight penetration
that may harm the books. The sun at sunrise angksdaring summer in Phoenix is
just North of East-West. These sunshades on théhMace of the Phoenix Library
protect the body agains direct sunlight and theriat from the solar heat gain (See

Figure 12) (Sands, 2004).

Figure 1Phoenix Central Library
(http://lickr.cdphotos/danielgreene/751694790/, 2008)

This building was chosen because of its reputataynenergy efficiency. It was
sculpted as "a box in the desert” and had a vamptex solar control system with its

light shelves and skylights (Burrelsman et. al,@)99

The building is composed of two main parts, a @nmading room which contains
the library’s public space and the saddlebags whmhtains the meeting rooms,

service zones and rest rooms (See Figure 13). ddding room has glazed facades
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to the North and South. With these glazed facadsdighting has been used for

dramatic effect (Burrelsman et. al, 1996).

Figure 13:wo main parts of Phoenix Central Library
(http://flickr.com/ptos/danielgreene/751694790/, 2008)

3.1.2.9. Harmony Library (1998)

In 1998, Harmony Library was opened to the citizeh&ort Collins, Colorado and
to the students of Fort Range Community Colleget Eollins is a city with a high
level of awareness about energy efficiency and iglatphg (Lighting Research

Center, 2004).

This example was chosen because the daylightingrdess part of an integrated,
whole building approach intended to provide a higfality library environment. It

also shows how thoughtful integration of architeatwelements and electric lighting
can result in good daylighting design (See Figué¢ (Lighting Research Center,

2004).
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Figure 14Harmony Library

(http://lwww.pubyaadégallery/harmonylibrary.html, 2008)

The design strategy of this library focuses on thain public areas that use
daylighting, including the main bookshelves, pubditidy areas and children’s
bookshelves. Like previous ®@entury library examples, most windows face North
and South, and this facilitates shading of direct and daylight penetrates deep into
the central part of the bookshelves from uppereskary windows. Bookshelves are
oriented perpendicular to the windows, so bothssale free from shadows. In this
library space, daylight is uniform, pleasant anekffrom glare (Lighting Research

Center, 2004).

3.1.3. Post-28 Century Libraries

Daylight links the modern library user psycholodficavith the pre-technological
past. Memorable library spaces for centuries haenlzharacterized by volumes and

surfaces illuminated with natural light, providigdare-free light in reading spaces

(Dean, 2005).
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Unlike other environmental services, the elemehdaglighting are the most visual
and expressive. The particular challenge of the emodibrary design is to
manipulate daylight for reading and book storages still a field not fully explored
and it remains to be seen how daylighting designsteccessfuly meet all the needs

of a modern library (Datta, 2007).

Minneapolis Central Library, Seattle Public Librafyree University’s Faculty of
Philology Library and Santa Monica Library are tleeamples of successful

daylighting design in 21century.

3.1.3.1. Minneopolis Central Library (2002)

Minneapolis Central Library was constructed by Cé&lli in Minneapolis in 2006.
This example was chosen because it has an idellulryg scheme which supports
human comfort. This library is famous for with égrium (See Figure 15). This
atrium links the building’s North and South wingsdait is flooded with daylight
during the day. As in the atrium, the lighting thghout the building is developed to
meet the needs of a modern library, including tehmological advances of the
information age. On the South side of the buildiwghere the direct sunlight is the
strongest— approximately 70% of the window walbpmque glass, insulated panels
that protects books and other materials from tmessdirect light. On the North side,
a higher ratio of clear glass can be used to madrdaylighting and minimize the

use of artificial light when the sun is out (Nay2007).
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“Libraries are different than they were in the pasays the
manager Butler. He adds, "on the one hand, a libsaa grand
civic building that embodies the cultural values af
community, they are much more social than they vioefere
and serve as centers for community gathering widcas for
book clubs and lecturers". He also adds "eachamiafl what
the other needed all along and the building gaingfer and
stronger. Usually lighting is driven more by utilithan by
celebratory reasoning, because different aspedtssobuilding
were accentuated with light, in ways that make eaoke
unique, the entire building feels more gloriousagdr, 2007).

It shows that the significance of physical envir@mnand spatial atmosphere of
library space for the satisfaction and perceptibthe users. The architect provided
with the architecture, a symbolic relationship bstw the structure of knowledge
and the articulation of space. The roof of the dtme (planetarium dome) let the

users know that this is more than just anotheafyobuilding (See 3.2.3. for social

considerations) (Construction Bulletin, 2002).

Figure 1%trium of Minneapolis Central Library
(http://www.metrocailmorg/Directions/planning/, 2008)
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3.1.3.2. Seattle Central Library (2004)

Seattle Central Library was constructed by Rem Kaa$ in Seattle, USA. It was
chosen as an example of good daylight use intoesgaaonnects people to the
outdoors with daylight and views of the water, miawms, and the surrounding city.
The building’s glass exterior lets in daylight wihidecreases the need for artificial

light (See Figure 16) (Ramus, 2003).

In the reading room on level 10, a North facingligkys brings in daylight. Even
level 2, where books are stored, has daylight. T¢gasure has not been included in

most library processing areas (See 3.2.4. for boorssiderations) (Ramus, 2003).

Figure 1&eattle Central Library
(http://www.flickroen/photos/kellan/2008)
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3.1.3.3. Free University's Faculty of Philology Libary ("Berlin Brain") (2004)

Foster and Partners designed a campus library e# Emiversity in Berlin. Its
nickname is "Berlin Brain". The building is orgag@ison a radial geometry and the
white translucent panels of the dome diffused ddylithroughout the space (See
Figure 17). An inner fabric membrane of glass fititers the daylight and creates an
atmosphere of concentration while transparent ogsnallow momentary views of
sky. The bookshelves are located at the centerach dloor with reading desks

arranged around the perimeter (Foster and Par2@0s).

Foster and Partners mentioned that this library haen designed to enable
generations of students to study in an building thdilled with daylight and air
(Foster and Partners, 2005). The building comb&nesncrete structural mass with a

curved translucent skin that diffuses daylight aaturally ventilates the space.

Figure 1The inside view of Berlin Brain

htp://1.bp.blogspot.com/_4b8inldgm8M/ RmLT8c0zSFI/
free3.jpg, 2008)
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3.1.3.3. Santa Monica Public Library (2006)

Santa Monica Public Library was opened in 2006.light harvesting is the primary
design goal of this library. The aim was to hightigocal natural resources while
protecting the environment and well-being (See fdLB). Daylight penetrates the
entire building, decreasing reliance upon artifidighting (Lighting Control and

Design, 2008).

The geometry of the building is like a rectangutlemut which allows daylight
exposure from two directions in the public readiaggas. All windows have
sunshades in the public area and these providenmiaxicomfort and reducing glare.
The Santa Monica Public Library required a systeith vadvanced programming
capabilities to incorporate daylight harvestingipiples to reduce electric light when

daylight was sufficient (Lighting Control and Desj@008).

Figure 1&anta Monica Public Library
(http://flickr.contiptos/21889415@N00/2617705288/, 2008)
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3.2. Social Functions of Libraries

A library should be an environment where people fsamfortable and varied
activities can take place. People expect a placravthey can study individually or
in a group. In the means of providing an environnfenthe different working and
communication types of zones based on the diffdexstls of noise can be created

(Lines, 2004).

The digital revolution has changed the appearamfdeday’s libraries. In the past,
books made up library, but today information isikde in a variety of forms. This
makes using a library more complicated for the ws®t requires both the latest
information technology and guidance. The librargides not only an environment
for working and learning, but also place for peopde meet and communicate

(Hohmann, 2006).

Libraries serve as a symbols of knowledge, placesgrivate study, gathering places
for conversation, resources of information andvécamonuments representing that
the community can be. The library has reflectedgéhgerious roles in a design that
welcomes, protects and supports the user withrtbeeasing of the importance of
social factor of the libraries after the™6entury. The design of a library can evoke

its vision to be a welcoming place for the knowledgrickson, 2000).

New planning principles are required to meet thenging needs of the users of the

library of the future. The majority of today's imfoation resources are a non-

physical nature and accessing information is m@aeed (Hohmann, 2006). The
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recently completed examples of Lanchester Librainneapolis Central Library,
The University of Nevada Lied Library, Peckham laity, Seattle Public Library,
Santa Monia College Library, in addition, METU aBitkent University Library and
the Turkish National Library from Turkey are allghiy popular, frequented and

show current trends in library design.

3.2.1. Lanchester Library (2000)

The Lanchester Library at Coventry University opeime 2000. The design idea of
this library is to make the power, network infragtwe and the configuration of
library space as flexible as possible. An integtaliearning resource center that
brought books, journals together, the architecte alanted to include in the facility
provision for other student facing services so thafas created a new focal point for
student activity around the building was createlisTincluded a cafe, a bookshop,

and a copy center.

"The vision of this library is to provide an exaoij and highly
effective center for information access study asedrrding,

which will affirm the university’s commitment to ¢hstudents
learning experience and to develop an excitinglfpoint for

students which will attract and delight users amavhich staff
and students will find it a pleasure to work. Iihetwords, we
wanted a building that turned on its head the cotiweal view

of the library by creating a building where studechose to go
because they liked it" (Noon, 2008:131).

3.2.2. The University of Nevada Lied Library (UNLV) (2002)

Lied Library in Nevada University is another exampbf corresponding the

requirements of the users in the high-level. Thigly is the resource center of the
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university in which university students, universsaff and people from community

can meet (See Figure 19).

Figure 1@utside view of the University of Nevada Lied Libra
hftp://library.nevada.edu/oral_histories/index.ht208)

As mentioned by the architect of Lied Library, thigary is alive in the late hours of
Friday and Saturday night as well. It has becomeehiart and soul of the campus, a
central gathering spot and an important campusuresofor the students and the
community. This library includes a dynamic, fivedrgty North-lit atrium, 100 seats,
a 24 hour open coffee shop, automated storageetndval systems, collaborative

study booths and small and large classrooms.

3.2.3. Minneapolis Central Library (2002)

The architect of Minneapolis Central Library, CeBatli mentioned that this library

embodies a sense of joy, excitement, imaginatiahdiscovery in it. It is a landmark

library and cultural center library for Minneapo{8ee Figure 20).
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Figure 204inneapolis Central Library

hftp://www.metrocouncil.org/Directions/planningQ@8)

The design layout of the library provides a uniguel recognazible structure as the
city’s living room (Post et. al, 2006). It includeschildren’s library for learning,
imagination and discovery, teenage center, compwtk area and community
spaces such as galleries, exhibition areas, puimmon area and also cafe

(Construction Bulletin, 2002).

The library’s North section is for public use, tBeuth section is not open to the
public. The two sections are linked by pedestriaiiiges. It creates a flexible
environment. The library is in harmony with the ambgeometry (See 3.1.3.1. for

daylight use considerations) (Post, et. al, 2006).

3.2.4. Seattle Public Library (2004)

It is a good example of how a library can be reufiaccording to changing media
and needs of the users. It offers much more splacesocial interaction including

reading room, children’s center and living roomexbility in the Seattle Public
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Library is the creation of floors on which any ai§f can happen. Rooms or

individual spaces do not have unique characters Fggure 21) (Ramus, 2003).

The Seattle Public Library introduces a networlcafnmunity centers for life-long-
learning, cultural, and educational events. Theeriat design layout offers an
attractive and comfortable environment both usacssaff (See 3.1.3.2. for daylight

use considerations) (Lines, 2004).

Figure &eattle Public Library
(http://www.capmsitgn.com/photo/, 2008)

This means that bookshelves define generous readleas an opening day. In this
form of flexibility, the architects carefully desigd these spaces for public gathering
for many years to come. The primary consideratib®Seattle Public Library is to
redefine the library concept as an institution orager dedicated to the book (Ramus,
2003). In other words, this library provides notyoan environment for working and

learning, but also a place for people to meet amdngunicate.
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3.2.5. Peckham Library (2006)

Peckham Library is a reinvention of what is expeéct a library building.
According to the clients, the underlying philosopbkycreating a dynamic building
whose services people wanted to use, it is atiadtt all age groups and to make a
major contribution to the regeneration of Peckhdimgains an identity with its
literature center, meeting space, conference édfibition platforms, and cafe in the
city. It means that the library becomes a busy mrtenter rather than just another

building on a street (See Figure 22) (Cabe, 2007).

‘ _A __«r ; .!‘ i if ‘;7- -
Figure 28outh facade of Peckham Library
h{tp://architectook.net/peckham-library/, 2008)

The North-facing side is covered with multi-colodirglass panels (See Figure 30).
This design benefits the reading hall for excellet#ylight penetration and
spectacular views across London (Architectook, 20@Ml these features make
Peckham Library a cultural and social center of mnmity. The primary aim of
designing Peckham Library is to change the strectdithe community and create a
new opportunity for the people to spend their timea cultural and educational

center.
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3.2.6. Santa Monica College Library (Renewed in 200

Santa Monica College Library won 2007 AIA/ALA LibsaBuilding Awards. The
jury members thought: "The architects have tramséat an out-dated library into a
modern community landmark on a college campusthis library, the goal was to

modernize and enlarge the existing structure (Sgpaé23).

Figure 28anta Monica College Library
(http://www.architaceweek.com/, 2008)

A new porch was designed for the library. It createeing spaces for the users and
unifies the existing building with the new additiofhis new porch has become the

campus heart, a place to meet, come together dedrio (Architectureweek, 2007).

3.2.7. The New Library of Alexandria (19" century — renewed in 21 century)

The mission of the New Library of Alexandria islie a center of excellence in the
production and dissemination of knowledge and talpace of dialogue, learning

and understanding between cultures and people Kigeee 24). With this role, the
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new complex is much more than a library. Apart frissnfunction as a library that
can hold millions of books, the complex has a aebe the internet, and six

specialized libraries for audio-visual materialsa@tawy, 2006).

Figure 5@utside view of the New Library of Alexandria

hftp://www.wayfaring.info/index.php?s=Helsinki, 28)0

In addition, there are three museums, an exhibitialh for children, as well as the
two permanent exhibition, six art galleries for porary exhibitons, a conference
center and eight research institutes has manageelctume an embodiment of a true
learning space. With all these functions in itsthibrary encourages the community
to take an active role in the learning process tuadlibrary invites the public to
become an active participants in a learning comtguBly making all its resources
available to the public, bringing all forms of kniedge closer to the people, the new
Library of Alexandria is a living example of leangi space (Wastawy, 2006). The
design idea is to design a library where the boakes secondary in the act of

gathering knowledge (Erickson, 2000).
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3.2.8. The METU Library and Bilkent University Libr ary

The METU Library and Bilkent University Library cdre stated to be examples for
the best university libraries in Turkey because rf@ntioned in the Introduction
Chapter) these two libraries have changed the gorddibrary viewpoint with their
exhibition platforms, conference halls, multimedsd projection zones, and

gathering places.

The METU Library (12058 m?2) is an independent liigrebuilding with the
conference hall and exhibition space. It is notyotile resource center of the
university but also the gathering space for unierstudents with the activities in
them such as exhibition platforms, conference taaild group work areas. It also has
individual study carrels in order to study withaihers crowding the users. For all
these reasons, it is the most used university rijpeccording to seating layout

(Karasdzen, 2007).

Bilkent University Library (13165 m?) has two segi@ buildings with the
conference hall and exhibition space (YOK, 2008)erE are also 17 individual
carrels in which users can listen to music. Worldalgles, carrels and bookshelves
were located according to daylight entrance tosibece (Arkiv, 2008). The number
of use of the libraries can be increased by progdidequate physical conditions,
designing space for individual work and team woekhibition platforms and

conference halligmir University of Economics Strategical ReportQZ)
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3.9. The Turkish National Library (Ankara) (1983)

National libraries are in charge of collectingsdlentific and cultural documents and
transferring them from generates to generates Tlikish National Library, 2008).
The Turkish National Library is one of the youngeational library in the world. It
was opened to users in 1946, but this buildingraitimeet the future needs of the
users, the new building was completed in 1983. liirary is built on a space of
39.000 m2 and is large enough to enable the addiimew modules. It is consisting
of three modular blocking and has reading roomsygistudy areas and study rooms
for five arts. There are also exhibition halls amdlti functional concert halls

(Journal of Ottoman Calligraphy, 2006).

The function of this library is to follow the dewgiments in the field of library and
information science and get to know the libraryteys abroad through effective
coordination with libraries and information centatsroad. The users of the Turkish
National Library come from different parts of thentmunity, including students,
academics staff and researchers and has the cofleftmore than 1.200.000 books

(The Turkish National Library, 2008).

3.3. lllumination Levels in Libraries

The examples of reinvention of library building wigoint bring the importance of

satisfaction of users when spending time in theatibs. With this viewpoint, the

physical conditions of library space affect thegénof stay of the users in it. For

instance, the light level of reading area affebis duration of library users. If the
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space is not well-lit, they can spend less timeabse of visual discomfort
(Kucukcan, 2007). The number of users of a libigtrates the efficiency of using
library building. The satisfaction of library usercrease the efficiency of using the
building, satisfied indoor environment affects @féciency of users in it. It may be
stated that, in the future, an adequate amounayight at the workplaces will be a
deciding mark of quality, not only for the buildimngelf, but also for gaining highly-

motivated users.

The luminous program needs for soft glare-freetlighread, to circulate in and to
find stored books, must be combined with a quiehaaphere which supports
concentration and contemplation (Egan and Olgy&@2® Visual perception has
95% importance in the relation between environmant users. For visual
perception, light is a key element. To know how Miight is necessary for the
specific function and volume is the important pafriapplication (Kt¢ukcan, 2007).
It is concerned with the distribution of the brigess of surfaces, not just the task or
object of interest, but also the surrounding sw$athe views of which contribute to
a person’s overall perception of the space andsfaation with it (Baker and
Steemers, 2002). Visual functions parameters agd tes determine whether a given
lighting condition permits sight or visibility arate directly related to the physiology
of the eye (IES). Good visibility is defined by adequate quantity of light for the
expected visual task and the absence of glare (SHOP9). Following is the
information about recommended light levels fordes according to IES Lighting
Handbook (1987) (See Table 1) (Kugukcan, 2007). Thiele gives general

information on lux levels. For each individual Boy effectors such as, climate,
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daylight, orientation of building, window size arsthape, artificial light, design

layout and contrast between the spaces shouldrisdered.

Table 1: Recommended light levels for libraries

Function Lux Needs
Auditorium 100-150-200 lux
Entrance 50 lux

Conference hall 200-300-500 lux
Exhibition hall 1500-3000-5000 lux
Book shelves 200-300-500 lux
Individual carrels 200-300-500 lux
Computer desks 500-750-1000 lux
Desks for handwriting 500-750-1000 lux
Circulation desks 200-300-500 lux
Permanent publications area 200-300-500 lux
Relaxation areas 100-150-200 lux
Circulation path (corridor, stairs, hall)]  50-75-108

In libraries, artificial light must be supported tgylight. Every space of the library
building needs daylight for visual comfort, soaiationship with others and a sense
of well-being. The research on this subject hasvshthat the information which is

learnt in daylit environment is not forgotten epgDean, 2005).

For good daylighting design, low glare lightingasprincipal objective in libraries.
Discomfort glare is a sensation of annoyance causechigh or non-uniform

distributions of brightness in the field of view HEP, 1999). Ideal ratios of
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brightness levels within the field of view are dd#sed at 10:3:1, for brightness of
visual task to brightness of the immediate surrotmdrightness of the general
surrounding. A library space that largely achietresse ratios can be considered to

have a good level of visual comfort and no glaneditions (Dean, 2005).

The effect of lighting on vision is the most obwsoimpact of light on humans.
Physically or physiologically, daylight is just omeore light source. How daylight
influences visual performance depends on how itlebvered. Either good task
performance or poor task performance can be expespending on the amount of
daylight delivered and whether glare, shadows @iecttons are produced. Poorly
designed daylighting will deliver either inadequateounts of light, so that electric

lighting has to be used (Boyce et al., 2003).

There can be no guarantee that daylight will alwbgssuccessful in maximizing
visual performance. Daylight can cause visual difoot through glare and
distraction and it can dimnish the stimuli the t@sksents to the visual system by
producing reflections or by shadows. The satiséactof daylight for visual

performance will depend on how it is delivered (Bet al., 2003).

The first requirement for library lighting is togwide enough light to accomplish a
visual task such as reading. The second requiremménat the contrast brightness of
other objects within the field of view must notdecessive, such that the library user
can view the task comfortably and not become viguatigued over time (Dean,

2005).
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Daylighting design is part of the overall lightirtesign of a library (Baker and
Steemers, 2002). One of the characteristics ofiglatyis its variability. The amount
of daylight and its direction at the window or roof a building varies during a
typical day as the sun moves and seasonally asuttiie position in the sky changes.
Daylight direction on cloudy days is still variabkough the light is more diffuse
than on a clear day. It is important in librariesntaintain a relatively constant light
level for visual tasks so that short term variapitioes not become distracting or

inadequate (Dean, 2005).

Consequently, daylighting plays an important raiethe libraries. The quality of
light is more significant than its quantity (Evari§81). There is a clear need to
study the effect of the visual environment on petgpbehaviour. As it is mentioned,
visual comfort is generally affected positivelydaylight compared to artificial light
(Yildinm et al., 2007). In addition, as Vischer9@b) mentions, better comfort
ratings are generally received from people witheascto windows than from those
seated away from windows in all types of space.tdg&u, Hulliv and Boyer (1991)
analysed that the impact of daylight on job satisfa. It is well documented with
the penetration of sunlight into the workplace assd in terms of both its duration
and the size of the sun patches. The researcheliedtcomfort ratings in relation to
access to a window and daylight and the positifectef of it to the occupants’

satisfaction.

In this study, the relationship between satisfactad users and daylight will be

investigated. The benefits of daylighting in libesr is not governed by energy

conservation, but by the increase of users’ satisia and performance. The benefits
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of daylighting in library buildings have been memtéd by many researchers, but
there is no work attempting to show relationshipsMeen satisfaction, preference of
users and daylight comparatively in terms of ursitgrlibraries that this study
analyses. The university libraries are chosen, usxainiversities are now more
concentrated on student-centred and problem resdwased learning and
information literacy development. Thus, with thisint of view, university libraries

are the significant position in the education mi¢he university students.
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CHAPTER 4

THE CASE STUDY

This chapter describes the methodology that wad use¢he study to provide an
understanding how the research was conducted. dardents of the steps while
conducting the research that explains the intempogt of the research analysis
results. Thus, this chapter is intended to prouitis full documentation of the

research process.

The chapter begins by discussing the pilot stuiietee library ofizmir University

of Economics and in the library of Duncan of Jotane College of Art and Design.
Pilot studies are the part of the methodology whegperience the instruments for
the case study. The case study of the Main Libo&undee University is described
in the last section of this chapter. In the caseé\stthe results of the questionnaire
are discussed and certain scenarios for futurelestuate given according to the

users’ answers and comments.

4.1. Methodology

The data collection process mainly makes use off@réent instruments: observation

and questionnaire. The physical model, the helioglod artificial sky were added

after the pilot studies were completed. After tlaetipipants were randomly assigned
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according to the users of the library at the chdsea (See Section 4.1.1. for further
information), pilot studies were carried out in thigrary of izmir University of
Economics {UE) and library of Duncan of Jordanstone CollegeAdfand Design
(DoJ). After the pilot studies, the case study wasied out in the Main Library of
Dundee University. The data was collected on sitthb researcher in the pilot study
of DoJ Library and in the case of the Main LibrafyDundee University, and by*3
yeariUE, Interior Architecture and Environmental Desgjudents in the pilot study
of IUE Library. According to observation and questidrmavith the library users
and library staff, the statistical values were ghited and recommended potential

future activities and design suggestions for desgthe university libraries.

4.1.1. Participants

The participants of the study were randomly asslgaecording to the users of the
library at the chosen time during the day of theliaption. Thus, the users of the
pilot study librariesUE and DoJ) in addition to the case study (The Matmary of
Dundee University) were the participants. In théotpstudy of library ofizmir
University of Economics, there were 77 participasitsvhom 35 (44%) were male
and 42 (56%) were female. The majority of the paréints (64%) were between 18
to 22. The remaining (36%) were between 22 to 8@his library, participants were
all from different fields such as design, humaratiehs and economics (See Table

2).
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Table 2: Weather condition and time information during theestionnaire application

Weather
Participants Participants Time
Conditions
20% sunny 13% 9.00-11.00 a.m.
26% overcast 46% 11.00-13.00 p.m
54% rainy 28% 13.00-16.00 p.m.
13% 16.00-18.00 p.m.

The second pilot study in the library of DuncanJofdanstone College of Art and
Design, there were 33 participants of whom 15 wheestaff of the library. There
were 18 university library users who completed tjuestionnaire of whom 27%
were male and 73% were female. The majority of plaeticipants (55%) were
between 22 to 30, 28% of them were between 18 tarP the rest (17%) were
between 30 to 40. All participants completed thesgnnaire in the sunny weather
mostly in the middle of the day. Half of the pafients completed the questionnaire
between 11.00-13.00 p.m., 33% completed betwee®01BB.00 p.m. and the rest
completed between 13.00-16.00 p.m. The library ohdéan of Jordanstone College
of Art and Design located in the design buildindnefiefore, all participants were

from design students or from design background.

In the case of the Main Library of Dundee Universthere were 81 participants of
whom 20 were the staff of the library. 41% of tteatgipants were male and 59% of
the participants were female. The age range waseleet 22 to 30. Half were
between 22-30, 43% were between 18 to 22, andeitamas between 30 to 40. The
Main Library of Dundee University could be used &l faculty members and

students. Therefore, there were both students leetd8 to 22 and faculty members
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between 30 to 40. Half of the participants compldtee questionnaire in the sunny
weather, 27% of the participants in overcast sk test in the rainy weather
condition. 70% of the participants finished the sfimnaire in the middle of the day

between 13.00-16.00 p.m. 30% finished between 113000 p.m.

Participants for the pilot studies and the casdystere all chosen from the library
users who use the library for studying, reading doohg research at the choosen

time in the library.

4.1.2. Observation

This part discusses the process and results afltbervation which were done in the
pilot studies oflUE Library and DoJ Library and in the case of thaiMLibrary of

Dundee University during the chosen observation day

4.1.2.1. ThelUE Library

In the first pilot study of théUE Library, 3% year IAED students were responsible of
conducting observations and questionnaire withlibrary users. They began the
observation at 09.00 a.m. and ended at 17.00 urmglthe chosen observation day.
In addition, the observations were continued iriedént weather conditions by the
students. They marked the seat preference of tlees u® the library users’
observation sheet at specific time of the day aied to figure out that how often the
users use the library for studying, reading andhglaesearch and where the users

prefer to sit in the chosen observation time (Sppehdix A.3.).
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According to the observations, the library usemsf@rto study in the ground floor
because of more privacy and concentration. In tteeirgd floor, there were large
tables for studying as a group and individual darfer studying alone. This area
could get daylight efficiently between 09.00 a.mdal3.00 p.m.. Therefore, users
mostly preferred to study in the ground floor. Thst floor did not provide a space
for individual work and group work and they suggésmore groupwork areas in the
library. During the midterm and final periods, titwary place was very crowded, so
the users mentioned a need for more flexible anttifomctional furniture in the

library.

In addition, the users stated that they needed roorefortable places to read
magazines, news and books. The library organizatias not comfortable for the
users. The spaces between desks and bookshelveshateenough for studying in
concentration and the carrels in the middle oflibvary were not preferred by the
users because of the privacy problem. It also efféde amount of time spent in the
library. They suggested locating the bookshelvethénmiddle of the library to get

daylight easily to the workspace and to have a monefortable library organization.

According to observations, daylight affects thers'sgeat preference and the amount
of time spent in the library. Users preferred wiwdseats between 09.00-13.00 and
to sit at a central location because of the glarthé afternoon. In addition to these,
they suggested a social area for drinking or eatinpe library. Users thought that

the library should be changed into a meeting pfuinthe students instead of just a

research center.
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4.1.2.2. DoJ Library

The second pilot study was made in the DoJ Librafyundee, Scotland. These two
libraries (DoJ Library andUE Library) have been similarly using their spaéas

electronic, group work, and individual study ar€éHse observation was made on the
chosen days by the researcher in the early momti®g00, in the afternoon at 13.00
and at 17.00 towards the closing time of the Ijordrhe researcher marked each
user’'s seat preference on the observation shebeapecific time of the day (See

Appendix B.2.).

It was found that the users generally preferredttinly between 09.00 a.m. to 15.00
p.m. because of the amount of daylight in the spmw@ chose to study in the
individual study carrels near the window where tlgeyld also access the outside
view. The groupwork area could not be used effityemecause of the design layout.
The orientation of the bookstacks did not allowstady as a group. If the users
wanted to study as a group, they had to use the farethe journals. However,

mostly this library was used by design students wianted to make research and

study by themselves.

4.1.2.3. The Main Library of Dundee University

The main library of Dundee University, Scotland wagsen as a case study. In this

study, the observation was also made by the rdserar€he observation method was

not changed after the pilot study of DoJ LibrarjieTobservation was made on the

chosen days at 09.00 a.m. in the morning, at 13.00 in the afternoon and at 17.00
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p.m. The researcher marked each user’s seat pneéete the observation sheet at
the chosen time of the day. The observations dgawedea about how daylight and
the outside view affects the users’ seat preferancein which time of the day users
prefer to use the library more. The amount of dglin the space was changing
throughout the day. It was seen after the obsematihat, the users preferred to use
the library for different purposes mostly in theddlle of the day and they usually

preferred a seat near the window and where thelg dmualone.

Mostly, the users did not want others crowding treerd therefore preferred a carrel
with visual partitions. In this library layout, altdividual study carrels were located
near the window and the partitions allow the takohglaylight to the desk work area
and access to the outside view. The design laybtiiteolibrary allowed opportunity

to study alone and to take enough daylight into shely area due to the low
partitions. It also allowed to study as a grouphwitt disturbing the individual study

carrels and study in the computer part. Accordmghts observation, it can be said
that the main library of Dundee University is usdter it gets dark because of the
good organization of the specific work areas. Queseaires were self-administered
by each user in each pilot study and the case stndyobservations were made to

double-check the findings.

4.1.3. Questionnaire

The questionnaires were done with the library useh® used the library for

studying, reading, and doing research at the chiag®nin the library. It is a part of a

research project to determine users’ satisfactigth daylight in the library space
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considering the 4 environmental pyschology issanaspely privacy, personal space,

territoriality, and crowding.

The study was conducted using a questionnaire stimgiof 5 parts. All parts of the
guestionnaire made use of a 5 item-scale. The nelgmts had to evaluate the
importance of each question on a 1 to 5 differéstale where "1" meant "strongly
disagree" and "5" meant "strongly agree"”. Initiakpme general information was
collected from the user such as age, gender, weatinglition and the time of the

day (See Appendix A.4., B.3., C.2)).

The first part of the questionnaire included somgesgions about "privacy"
preference of the users. The second part of thetigneaire also consisted of a 5
point numerical scale which measured "personalespagulations of the users. The
third part measured “territoriality” preference atid fourth part included some
questions about "crowding”. The last part was altleeidaylighting preference of the
users in the library place such as where they ptefsit in the specific time of the

day.

After the first pilot study which was carried outthe library ofizmir University of
Economics, some questions were altered for clatibo purposes. In addition to
this, it was realised that there were not enougstijons assessing "Visual Comfort".
Therefore, a "Visual Comfort" part was added todhestionnaire before the second
pilot study which was done in the library of DunaainJordanstone College of Art

and Design. In the second version of the questiomnthere were 35 questions

85



covering the plan of the library place for showthgir seat preference at the specific

time of the day.

After these two pilot studies #VE and DoJ, the main library of Dundee University
was chosen as a case study. In this case studgu#stions were arranged one more
time for clarification. In addition, the cover pagas added for explaining the aim of
the study to the users. In the final version of theestionnaire, there were 35
questions covering the 4 processes of environmepsgichology, daylighting
preference part and "Visual Comfort" part. In tpialconsisted of 6 parts with the
plan of the library place for showing their seatfprence at the specific time of the

day.

4.1.4. Pilot Studiesizmir University of Economics Library and DoJ Librar y

Two different university libraries were considerasl pilot studies in this research.
One of them is the library dgmir University of Economics located in the univgrs

building and the other pilot study is the librafy@uncan of Jordanstone College of
Art and Design which is also within the univerdityilding. Each library faced the
North-West direction and they have been similaging their spaces for computer
work, group work, and individual work. In additioeach library had direct visual
access to the building’s windows and therefore &acthance to view the natural

landscape and make use of the daylight in the \aozk.
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The first pilot study was done in the librarylofE (See Figures 25 and 26).
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Figure 25: Ground floor plan ofUE Library
(Drawn by author, 2008)

Figure 26: First floor plan ofiUE Library
(Drawn by author, 2008)

According to the interview based on the questiomnaath library architect Mehmet
Hamurglu, the conference hall ofzmir University of Economics was initially
thought to be used as a library. However when iv&arly needed to enlarge, he
designed the present space as a library. He destgedibrary on two levels, but the
lower level was not put to use until 2006. In thstfplan of the upper floor, there
were sitting units between the book shelves, b& $eating and circulation
orientation were changed because of the additionBofish Council library
collection. Initially, he had suggested moduled thare 2x3 m. for the lower floor
and gathering places in the center of these modblgisaccording to rector, the
lower floor must be total space which the studeats study and discuss as a group
without modules, hence he had to redesign lower fidan. He designed the North

facade as a source of daylight. This library hddcated spaces for study as an
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individual, journals, group work and computers. tbe other hand, as the library
architect explained that there was not enough sfmas@rk without others crowding
the users and concentrate on their work becausieeaiumber of bookstacks in the

library (See Figures 27 and 28).

Figure 27: The view from ground floor plan of Figure 28: The view from first floor plan of UE
IUE Library Library

(Photographed by author, 2008) (Photographed by author, 2008)

4.1.4.1. Results and Discussion B{E Library

Observations and questionnaires were the instrianesed in this pilot study. The
guestionnaire results were analysed by SPSS 1$@ @hi-square test. Chi-square
demonstrates a statistically significant relatiopdtetween two chosen variables or
if they will show that the two variables are stitizlly elaborate (Einspruch, 1998).

The results and discussions of the questionnareesxlained below:

* Finding 1: There was a significant relationship between weathe users
preferred their seats according to daylight andthdrethe users have places
where they can be alone if they want to (X2=39d8425, p<0.05).The users
prefer to study near a window which also providasgey space for study.

Privacy is also as important as daylight for thersgor study. The individual
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study carrels near the window provide a spaceheusers where they can be

alone if they want to.

Finding 2: There was a significant relationship between thatiisg
preference according to daylight and if the usezbebed that they had
sufficient space allocated for study (X2=19.18, Xz p<0.05) and it is
related to the perceived comfort of library orgaian (X2=98.33, df=25,
p<0.01) and how pleasant the user found the libptage (X?=102.97, df=25,
p<0.01). In this pilot study, it is shown that mosers prefer window seats
and these window seats provide sufficient spacsttadying. This means that
in this library, there are enough individual casrekear a window for study.
Users think that if they choose a window seat dnd sufficient for study,

they perceive the library place comfortable anégdat place for studying.

Finding 3: There was a significant relationship between thewrhof time

the user spent in the library based on daylight ttwedperceived comfort of
library organization (X2=101.28, df=25, p<0.01) amow pleasant the user
found the library place (X2=93.63, df=25, p<0.0Ihe amount of time spent
affects the users’ perceived comfort. If the usggend much time in the
library because of efficient daylight in the wonlea, they perceive the library
organization comfortable and they think that ligrés a pleasant place for

study.
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* Finding 4: A significant relationship was found between if tieers thought
that the seating layout was designed by daylightibthey believed that they
had sufficient space allocated for groupwork (X2429 df=10, p<0.001) and
it is related to the perceived comfort of libraryganization (X2=98.69,
df=25, p<0.01) and how pleasant the users foundilibey place (X?=97.19,
df=15, p<0.01).In the library, each function has different lux deelf the
seating layout was designed according to daylighprovided sufficient
space sufficient space for groupwork. When the usgere given the
opportunity to study as a group in the library, thgers thought that the
library had a comfortable library organization amdleasant space for the

users.

* Finding 5: There was a significant relationship between if ukers thought
the circulation areas were designed by daylight taedperceived comfort of
library organization (X2=68.10, df=29%<0.01)and how pleasant the users
found the library place (X2=71.11, df=25, p<0.0ly.addition, there was a
significant relationship between if the users thduthe arrangement of
bookshelf were designed by daylight and the peeckeicomfort of library
organization (X?=100.09, df=2%5<0.01)and how pleasant the users found
the library place (X2=100.97, df=25, p<0.01f)the circulation areas and the
bookshelf schemes are designed according to dayligh creates a
comfortable library organization and a pleasant@lfor the users for study.
The perpendicular organization of bookshelves #orntrrow windows in the
East-West orientation creates perpendicular citicuiapaths to the study

carrels in the middle part of the library. This ideslayout helps to take
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controlled daylight in the work area from East anst. The controlled

daylight creates a pleasant library space for sezsu

Finding 6: There was a significant relationship between aegpegice for
enough space to work without others crowding thersigand if the users
thought the seating area belongs to them (X2=10225, p<0.001). In
addition, there was a significant relationship esw if the users felt that they
could change the arrangement of furniture and egeim, and if the users
thought the seating area belonged to them (X2=1Q @25, p<0.001). This
is related to the perceived comfort of library aorgation (X2=54.20, df=25,
p<0.001).Users feel that they have enough space to workowitlothers
crowding them and they do not have to change geat during their work
time. Thus, they feel that the seating area beldoghem during the work
time. If the users spend much time in the librarpme place because of good
concentration, they can change the arrangemeniriofdire and equipment in
the work area. It also creates the feeling of bgilug for the users. The

feeling of freedom creates comfortable library oigation for the users.

Finding 7: There was a significant relationship between enajgite for the
users to be able to concentrate on what they ang @md the amount of time
spent in the library in one place (X2=31.71, df=p&0.05).When the users
find enough space to be able to concentrate on thikgtare doing, it affects
the amount of time spent by them in the librarypne place. The amount of
time spent in one place generally shows the satisfaof the users in any

work space.
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* Finding 8: There was a significant relationship between aegpegice for
partitions for visual privacy and if the users be&d that they had sufficient
space allocated for PC’s (X2=17.55, df=8, p<0.G¥)wever, there was not a
significant relationship between a preference fantipons for visual privacy
and if the users believed that they had sufficigpdce allocated for study
(X2=4.96, df=8, p>0.761), journal (X2=6.95, df=83(541) and group work
(X2=5.95, df=8, p>0.653)The study shows that there are sufficient space
allocated for PC’s and this spaces have partitionsisual privacy, but there
are no partitions for visual privacy in study waea, journal area and group
work area. Thus, the users prefer to study in R@e area. Partitions are
generally thought in connection to PC’s and themesns. Thus, they are
neglected from other library areas in design. Havgethese results show that

there is a need for visual privacy and controlleglight.

* Finding 9: There was a significant relationship between enaosiggice to
work without others crowding the user and the peeckcomfort of library
place (X2=43.65, df=25, p<0.05Jhe study shows thaif the users can find
enough space to work others crowding them, theggiez the library place
comfortable. Finding sufficient space they can spemch more time in the
library and they can concentrate on what they aagl It affects their

perception to the library place and the satisfactibthe users.

Depending on the users’ comments in the pilot stwdich was carried out in the

IUE Library, the observers made certain design sstgmes. The following are

suggestions for seating units.
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One of the observer suggested an insulated gldss which includes seating units
and plants in it. They can be placed in specifeaarin the library for the users who
want to study alone without others crowding therhede glass cubes provide a
private space where the users can be alone if\itaey to. The observer suggested
the glass tube because of the privacy needs dflitaey users. He/she thought that

this design unit can be useful for the crowded ddyke library (See Figure 29).

Figure 2@lass tube suggestion fHWE Library
(drawn BYE student)

Another observer suggested a seating unit for énéec part of the library. This chair
gives inspiration and is suitable for an interagtspace in which relaxing, study,
talking or eating, and drinking can be take plddas structure includes a bookshelf
at the back part and seating area in the reversghtb.aln addition, the observer
thought that all students could be able to getsdrae amount of daylight when they

are studying in this structure (See Figure 30).
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Figure 3@eating unit suggestion fOUE Library
dfawn byiUE student)

This seating unit provides an alternative solutorthe seat preference according to
concentration need of the users. The observer steghehis seating unit in the
middle part of the library, because he/she thodlgat university library could be a
meeting point for the student for relaxing and sjpeq time. The circular shape of
the design unit allows the reception of the sameuwrhof daylight to the seating

area and created a social platform in the librédage

The second pilot study was done in the library @dDn Dundee, Scotland (See
Figure 31). This library has been similarly usittg $spaces as the library 8JE.
There were different work areas for different pug®such as computer, journal, and
study. However, there were no specific spaces fougwork study. Users used the
journals area for the group work study. There wem enough spaces for
bookstacks. Therefore, the spaces between bookstackl desks were not

comfortable for the users and for the work envirentn
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Library

Figure 31: The plan of DoJ Library
(Drawn by author, 2008)

An additional instrument added during the pilotdstef DoJ was the lightmeter that
measured the daylight in the library space wherlyappthe questionnaires to the
users at the same time (See Figure 32). The ligbtme best used to measure
illuminance and is suitable for measuring both wndeoor and outdoor lighting

conditions (Egan and Olgyay, 2002). The lightmeseheld parallel to the plane

interest, usually the work surface (See Figure 33).

Figure 32: The instruments of the pilot study of DoFigure 33: Thelightmeter

Library
(Photographed by author, 2008)

(Photographed by author, 2008)

It is important that, there are no shadows on tlegemand then the amount of
illuminance in the work surface can be seen ondig#al indicator. The lightmeter
was used when making observations and applyingulkstionnaires. The amount of

illuminance which was calculated by the lightmetérthe specific time of the day
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showed that the amount of illuminance affected ubers’ seat preference and the

length of time spent in the library.

4.1.4.2. Results and Discussion of DoJ Library

The questionnaires were analysed by SPSS 13.0 @dirgquare test. The results

and discussions of the questionnaires are explamtxe following section.

 Finding 1: There was a significant relationship between thatisg
preference according to daylight and if the useosight the library place was
comfortable (X2=18.45, df=9, p<0.05). This findirg also related to if the
users had a place in the library where they cowddpktheir belongings
(X2=23.43, df=9, p<0.01Mostly the users chose window seats in the library
and they prefer a place in a window seat where tbay keep their
belongings. If the individual study carrels neawiadow are designed with a
place to keep the users belongings, it affectgp#reeived comfort of library

place. Therefore, it affects the satisfaction ef tisers.

* Finding 2: There was a significant relationship between thewrhof time
the user spent in the library according to daylightl the amount of time in
the library in one place (X2=28.82, df=12, p<0.0lt)is also related to the
perceived comfort of library organization (X2=24,80=12, p<0.05)If the
user prefers to sit near a window, it affects thant of time the user spent
in the library and the satisfaction of the userbud; they do not want to

change their seat and spend much more time in @oe pn the library. It
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also affects the users’ perception of the libraryanization. They begin to
think that the library has comfortable design layfms the study for a long

time.

Finding 3: There was a significant relationship between & tisers thought
that the seating layout was designed by daylightitthey believed that they
had sufficient space allocated for study (X?=9.d%4, p<0.05) and for
group work (X2=30.68, df=12, p<0.01). This finding related to the
perceived comfort of library organization (X2=13.3&=6, p<0.05).The

study shows that the seating layout was designedddyight provides
sufficient space allocated for study and group wdtkalso creates a
comfortable library organization for the users ifwdividual study and study

as a group.

Finding 4: There was a significant relationship between plaghsre the
users can be alone if they want to and if the ugegght that they can sit
wherever they want in the library (X2=23.76, df3650.001). This is also
related to if the users thought the seating ardanfs to them (X2=17.23,
df=9, p<0.05).There is enough space in the library where thesusan be
alone and they can sit wherever they want in thiaty. The important thing
is especially the privacy issue. If the users ceamplace where they can be
alone, it affects the amount of time spent in theaty and they feel that the
seating area belongs to them Thus, the feeling edbnlgingness is an

important indicator of privacy.
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Finding 5: There was a significant relationship between aegpegice for
partitions for visual privacy and if the users tgbtithe seating area belonged
to them (X2=21.35, df=12, p<0.05)he feeling of privacy gives the feeling
of belonging to the users. If they can concentosteheir work with the help

of partitions for visual privacy, it affects theeteng of belonging of the users.

Finding 6: There was a significant relationship between enospghce

without others crowding the users and if the useosight that they can sit
wherever they want in the library (X2=10.66, df$20.01) and it is related to
perceived comfort of the library (X2=7.87, df=3,(p€5). In this space, there
seems to be enough space to study without othewedang the users. It is not
much crowded in the library. Thus, the users canvierever they want in
the library and concentrate on what they are doiihngse investigations show
that if the users have enough space without ottraneding them and they
can sit wherever they want, they think that thealifp is comfortable place for

the study.

Finding 7: There was a significant relationship between ifukers believed
they had places where the users could be alomeyf wanted to and if they
believed that they had sufficient space allocatadsfudy (X?=13.08, df=6,
p<0.05). However, this was not found relation tdfisient space allocated
for PC’'s (X2=22.17, df=15, p>0.05), journals (X328, df=6, p>0.05) and
group work (X2=13.06, df=12, p>0.05). In additiahere was a significant
relationship between enough space for the useetablle to concentrate on

what they are doing and sufficient space alloc&bedtudy (X?=6.18, df=2,
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p<0.05) and for journals (X2=6.86, df=2, p<0.05heTlibrary place provides
sufficient space allocated for study and the usarsbe alone if they want to
in this study work area. However, the library does provide a space for the
users for study alone in the PC’s, journals andignwork area. On the other
hand, the study shows that the library providegpacs for the users for

concentrate on their work in the individual studgaaand journals area.

Finding 8: There was a significant relationship between if ukers thought
that they could change the furniture layout in kibeary and the perceived
comfort of library place (X?=19.30, df=6, p<0.0Ihis was also related to
the comfortable spaces between the desks and beloksh(X2=15.95, df=6,
p<0.01).If the users can change the places of the furnithey perceive the
library as a comfortable place. If there are comafole spaces between desks
and bookshelves, they can change the arrangemethiedfurniture layout
easily. This library provides enough space for ¢ivag the layout of the
furnitures. Flexibility gives the feeling of freeahoto the library users and it

affects the satisfaction of the users.

Finding 9: There was a significant relationship between thatiisg

preference according to daylight and the amountligiit in the space
(X2=25.60, df=9, p<0.01), the brightness of thekdesrk area in relation to
the rest of the room (X2=12.51, df=6, p<0.05) anhdsialso related to the
amount of glare from windows (X2=23.55, df=9, p<0.0The amount of
light in the space and the brightness of the desk\warea in relation to the

rest of the room affects the seating preferencthefusers. The users also

99



choose their seat according to the amount of dtara windows. The desk
work area needs 500-750 lux for study. If the amadimaylight is more than
need, it creates a glare for the users for stullgréfore, it does not mean that

the more daylight is the better daylight.

Finding 10: There was a significant relationship between ifukers thought
that the seating layout was designed by dayligdtiathey thought adequate
daylight in the computer work area (X?=26.33, df=h50.05) and there was
a significant relationship between if the userautfta that the arrangement of
bookshelves scheme was designed according to tHayagd adequate
daylight in the computer work area (X2=27.72, df=p50.05). The study
shows that if the users believed daylight was takém consideration in the
seating layout and the bookshelf arrangement, rtiegnt that there was
adequate daylight in the parts of the library whdseglight is of prime
importance. It provided adequate daylight in thenpater work area. The
users preferred to study in the computer work &ezause of the adequate

daylight in the work space and it affects the $atison of the users.

Finding 11: A significant relationship was found between theoant of lux

in the library place and if the users thought tinat library was comfortable
place (X2=23.76, df=12, p<0.0%)s lux increased, the users found the library
more comfortable. The amount of lux in the libragce affects the users’
seating preference and the amount of time spehteitibrary. The users who
think that the library is a comfortable place fardy are more likely to spend

more time in the library because they are satisfied
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Finding 12: There was a significant relationship between thewarhof lux
in the library place and the amount of glare fromdews (X2=22.28, df=12,
p<0.05). The amount of lux in the library affects the amoohtglare from
windows. Every task has its own lux needs. If ther@n uncontrolled amount
of lux in the study area, it creates glare in thace. If there is much glare in
the work space, the users can not spend much tirtine ilibrary. It affects the

satisfaction of the users in a bad way.

Finding 13: There was a significant relationship between plagkere the
users can be alone if they want to and the amotintiesv through the
window (X2=20.56, df=9, p<0.05) and the quality tbe view through the
window (X2=20.58, df=9, p<0.05). The library proesl places where the
users can be alone if they want to and also thEsm® provide a pleasant
outside view through the window. It affects the amioof time spent of the

users and also their satisfaction.

Finding 14: There was a significant relationship between aepegfce for
partitions for visual privacy and the brightnesscoimputer work area in
relation to the rest of the room (X2=24.75, df=1%0.01). The partitions
provide visual privacy for the users in the computerk area and these low
partitions take controlled daylight to the work spavhen they provide a

privacy for the users.
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Finding 15: There was a significant relationship between thghibmess of
the desk work area in relation to the rest of e and the amount of time
spent in the library in one place and (X?=24.7531<0.01).The brightness
of the desk work area in relation to the rest ef thom affects the amount of
time spent in the library in one place. If the btigess of the desk work area
increases, the users can not study in the same fdaa long time. If there is
no glare and there is adequate brightness in thle werk area, the users can
study much more time in the same place. Thus, theuat of time spent in

the library in one place affects the satisfactibthe users.

Finding 16: There was a significant relationship between if tmgers
believed that they had sufficient space allocatedPiC’'s and the amount of
light in the work space (X2=34.13, df=15, p<0.01). the library, each
function has different lux needs. The computer wamda need the amount of
lux between 500-1000 lux. This means that the hibrarovides sufficient
space allocated for PC’s and this space has enaogiunt of daylight for

study and adequate brightness in relation to theafethe room

4.2. The Case of Main Library of Dundee University

The main library of Dundee University in Scotlandsachosen as a case study (See
Figures 34 and 35). The main library is not onljbaary or a resource center, but
also a gathering place of the university studentis its groupwork areas. The design
layout of the library space differs from the twdopistudy spaces as the library users

can work. There are many options for every typestofly such as groupwork or
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individual, on the floor or big comfortable sofegpsrated computer areas and

wireless access area.

ﬁ

-

Figure 34: Seating layout in the Main Library ofFigure 35: Window seats in the Main Library of
Dundee University Dundee University

(Photographed by author, 2008) (Photographed by author, 2008)

The design layout was developed according to tlea idf receiving the already
limited daylight of Dundee effectively into spadéat is why, all individual carrels
are located near windows and bookshelves are baatdhe middle of the space for
protection from daylight. An atrium divides indiudl and groupwork zones from

computer areas with daylight.

In Northern climates, where the brightest part led bvercast sky is immediately
overhead, horizontal roof apertures are found rreguently. In climates where the
clear, sunny sky is most typical, the design ofmpgs become complex. The reason
is that the clear sky is much more changeable gndrdic with the time of the day

and year (Baker and Steemers, 2002).

The Main Library of Dundee University oriented withe long axis running East-
West for getting Southern sunlight. In the winterthe Northern hemisphere, the

South elevation receives the greatest amount @i gadiation. In addition, North

103



and South facades are the easiest to shade byizrtat device. The effects of
orientation are the greatest at the Northern ¢isuwhere the sun angles are lower

(Egan and Olgyay, 2002).

As the design layout of Main Library of Dundee Usisity is based on daylight, it
was chosen as an appropriate space for testingnfiiences of daylight on users’
satisfaction in university libraries. The studycenducted making observations and
using questionnaires with the library users whothsdibrary for studying, reading,
and research during the day time. Measuring illamag with a lightmeter, applying
questionnaires to the users at the same time, pgMirysical model of the main
library of Dundee University, and using a heliodord artificial sky with the help of
the physical model for showing the amount of daligmto space, shadow of the
building and taking photos of them, are the develept tools of pilot studies in the
case study. A physical model was built because imgwhe inside of the model
shows how the building form affects light underigas conditions. The model was

built from translucent plastic materials and wlidam board (See Figure 36).

Figure 3@he pyhsical model of the Main Library of Dundeeilémsity
(Made by authad08)
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Physical models are used to study daylight in lngs. Despite advances in
computer modeling, physical modeling is the mo$tative method to predict the
qualitative and quantitative effects of daylighgéa and Olgyay, 2002). To allow
light sensors to fit into the model, its scale WAKD0. This physical model was made

for using heliodon and artificial sky in Dundee \erisity’s Lighting Laboratory.

Models can be tested under artificial sky and ldglro The heliodon is made up of a

beam light source and an adjustable table (Seed-Bi).

Figure 3The heliodon

PQotographed by author, 2008)

Two basic techniques are stationary earth and miewamn and movable earth and
stationary sun (Egan and Olgyay, 2002). The modal put onto the heliodon in the
North-East orientation and the light conditions eveset for the proper time. The
sundial was mounted on the same plane as the mbigellatitude of Dundee (56°
angle) was set in the heliodon. With the help eftieliodon, the amount of daylight
could be seen in different month of the year ariidint time of the day. The study
was made in every month for 09.00 a.m. in the nmgni2.00 p.m. in the afternoon

and 15.00 p.m. in the middle afternoon.
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Also the outside shadows of the library buildingdifferent month of the year and
different time of the day could be calculated. #cial skies were used also for
studying daylight under constant sky conditionsb& conducted on scale models
(Egan and Olgyay, 2002). The cells were put inoghysical model and calculated
the amount of daylight in the main library of Dueddniversity was calculated (See

Figure 38).

Figure 38he artificial sky equipments

PQotographed by author, 2008)

The distribution of light in the model was the dtadive test of the amount of light
and the quantitative test was done by the helpefcells in the model (See Figure

39).

Figure 3The artificial sky

Photographed by author, 2008)
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The design sky for Dundee was 5000 lux. The cellsutated the amount of light in
the model under this sky. The cells calculated 1li@0for the reading room of the
Main Library of Dundee University. It means thae thaylight factor for the place

was 1100/5000=0.22.

According to the observations and questionnaireis thie library users, the statistical
values were calculated, suggestions were analys®dl,further implications were
discussed. Questionnaires were analysed by SP8Su&Bg Chi-square test, one-
way and two-way ANOVA. ANOVA is used to test forgsificant differences
between groups (Einspruch, 1998). The following theeresults and discussions of

the questionnaires completed by the users.

4.3. Results and Discussions

The following are the results and discussions gidtiyesis 1 and hypothesis 2. The
first hypothesis is that, ‘Daylight strongly influees the satisfaction and
dissatisfaction of the users depending on the 4cgmses of environmental
psychology; privacy, personal space, territorialégd crowding’. There are findings
regarding to satisfaction and 4 processes of enmismtal psychology in the first
part. The second hypothesis is that, ‘Daylightragig influences the seat preference

of the users’. The second part discusses the fysdiegarding seat preference.
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4.3.1. Findings Regarding to Satisfaction and the grocesses of environmental

psychology

In order to find out the difference between weatb@nditions and 4 processes of
environmental psychology in general, one way ANOW®as carried out.
Comparisons which were done by one way ANOVA ingidathat there was not
significant difference between weather conditiosanfy, overcast, rainy) and 4
processes of environmental psychology namely pyivipersonal space, territoriality,
and crowding (F (2,58) = 0.062, p>0.05). Weathendiiions are related to the
amount of lux (daylight and artificial light) in ¢hspace. This means that there was
not a significant difference in the amount of dglti between 4 processes of
environmental psychology (F (2,58)=1.401, p>0.@). the other hand, daylighting
was significantly different from privacy (F (3,57 4.074, p<0.01) and personal
space (F (2,58) = 3.268, p<0.05). The amount ofiglatyand the quality of outside
view increases, the users need more privacy. Thenale of a daylight and outside
view mean that all stimulation and distractionsiirthe outside environment can be

eliminated, allowing the users focus on the task.

Chi-square was used to find out detailed relatigosshs below.

* Finding 1: It was found that there was a significant reladlip between the
seating preference according to daylight and aepeete for partitions for
visual privacy (X?2=36.54, df=20, p<0.05). In thisidy, it is shown that most
users choose window seats first, but also theyeprééfe partitions of the

carrels for visual privacy. Users would be happyave controlled daylight
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and view from outside with the help of the low garbs in the window seat
and also prefer to work without others crowdingnthé&rom the participants
who have commented (71%) to the questionnaire, ntlome half (56%)
preferred to study near a window in an individutldy carrels. It is also
related to the privacy preference of the userstady carrels have partitions
for visual privacy. For the users, privacy was foun be as important as
daylight for study in the library. In addition, the pilot studies, it was also
found that there was a significant relationshipieein the seating preference
according to daylight and whether the users haaegsl where they can be
alone if they want to (X2=39.54, df=25, p<0.05).eTindividual study carrels
near a window provide a space for the users wihme ¢an be alone if they

want to with the partitions for visual privacy .

Finding 2: It was found that there was a significant relaglip between if
the users thought the seating layout was desiggethaplight and partitions
preference for visual privacyX?=47.8, df=25, p<0.01) and furniture
arrangements for private conversations (X?=34.38;2@ p<0.05). In
addition to these findings, there was a signifiaatationship between if the
users thought the seating layout was designed yigtlaand if they thought
they had enough space to concentrate on what treeyl@ng (X2=43.60,
df=20, p<0.01) and space to work without othersvdiag them (X2=37.38,
df=20, p<0.05). These findings show that when desmthe seating layout
according to daylight, partitions for the visualvacy and concentration and

furniture arrangements for private conversatiores aso designed with the

109



carrels. For example, low partitions allow to talantrolled daylight to the

desk work area and also provide privacy and conatom for the users.

Finding 3: It was found that there was a significant relatip between the
seating preference according to daylight and whethe users have a place
where they can keep their belongings or not (X2685df=20, p<0.05). This
is related to perceived comfort of library placé€X6.44, df=12, p<0.01) and
the amount of time spent according to daylight @395, df=20, p<0.01).
When users think that they have a choice to seleatindow seat, if the
library place is more comfortable. User seat pesfee according to daylight
is also related to whether the users have a pldmesthey can keep their
belongings or not. In the pilot study which wasriear out in DoJ Library, it
was also found that there was a significant reteip between the seating
preference according to daylight and if the used & place of their own in
the library where they could keep their belongi(g§3=23.43, df=9, p<0.01)
and if the users thought the library place was cotable (X?=18.45, df=9,
p<0.05). They want to feel that the seating ardangs to them It is about the
feeling of belonging. Seat preference accordingayglight and whether the
users have a place where they can keep their balgsmgr not affects the the

amount of time spent in the library and the satiséa of the users.

Finding 4: It was found that there was a significant relaglap between if
the users thought that the seating layout was dedidpy daylight and the
amount of time spent in the library in one placé=XL.24, df=20, p<0.01).

Also it is related to the users thought the librargs a comfortable place
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(X2=34.83, df=15, p<0.01). If the seating layoutdesigned according to
daylight use in the library, it increases the tispgent of the users in the
library. When the users spend much more time inlithnary, they think that
the library place is comfortable for studying. mmetpilot study which was
carried out in the library dlUE, it was also found that there was a significant
relationship between the amount of the time spemié library according to
daylight and the perceived comfort of library orgamion (X2=101.28,
df=25, p<0.01) and how pleasant the user foundiltinary place (X?=93.63,
df=25, p<0.01). According to these studies, it barsaid that the amount of

time spent affects the users’ satisfaction.

Finding 5: It was found that there was a significant relaglip between if
the users thought that the seating layout was dedigy daylight and if they
believed they had sufficient place allocated fog #tudy area (X2=68.70,
df=20, p<0.001), for PC's (X2=46.23, df=20, p<0.p0ifor journals
(X2=78.13, df=25, p<0.001), and for the group wdpké=43.99, df=25,
p<0.01). In addition, there was a significant rielahip between if the users
thought the seating layout was designed by dayhght perceived comfort of
the library organization have significant relatibips (X2=49.63, df=25,
p<0.01). It is also related to how pleasant the @isend the library place
(X2=36.88, df=20, p=0.01). The case study which weasied out in the Main
Library of Dundee University shows that the seatagput, circulation areas
and the bookshelf scheme was designed by dayligiviges sufficient place
allocated for study area, PC’s, journals and grougek. It also creates a

comfortable library organization and a pleasantcep@r studying for the
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users. In the pilot studies, it was also found ttire was a significant
relationship between if the users thought thatstreting layout was designed
by daylight and if they believed that they had sight space allocated for
study (X2=9.75, df=4, p<0.05) and groupwork (X2=9. df=10, p<0.001)
and it is related to the perceived comfort of Iigrarganization (X2=98.69,
df=25, p<0.01) and how pleasant the users foundilibery place (X2=97.19,
df=15, p<0.01). In the case study, seating layairgulation area and
bookshelf scheme which can be called the totalgdelsiyout of the library
were also compared one by one with the same queséind the results are
the same. Each one of the design layout issueside®\sufficient place
allocated by study area, PC’s, journals, and graugpk. Also, the users

thought it created comfortable library organization

Finding 6: It was found that there was a significant relatiopsetween the
place where the user can be alone if they wantexhtbif they thought that
the library was a comfortable place (X2=18.72, &=p<0.05). Also they
thought furniture arrangements which allow for pt&v conversation made
the library place comfortable (X?=22.13, df=12, 8%). If the user can find
a place where they can be alone, it provides a axatfle library place for
the users. It is important especially for privacydarowding issue. It was
also found in the pilot study which was carried iouthe library offUE, there
was a significant relationship between enough spaagork without others
crowding the user and the perceived comfort ofaliprplace (X2=43.65,
df=25, p<0.05). If the users can spend much mone tin the library and

concentrate on what they are doing, it affectsstitesfaction of the users.
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Finding 7: It was found that partitions for visual privacyexdt the amount of
time spent in the library in one place (X?=31.92;20, p<0.05) Also, the
users thought that the library was a comfortablacel because of the
partitions which provides visual privacy (X?=38.1df=15, p<0.001).This
study shows that users can spend their time inilthery in one place if the
place has a partition for visual privacy. In otkerds, they prefer to sit in a
place with the partitions. Partitions for visuaivacy affect the time spent in
the library in one place and it affects the satisée of the user. It was also
found in the pilot study which was carried outlie tibrary ofiUE, there was
a significant relationship between enough spacetferusers to be able to
concentrate on what they are doing and the amolnim@ spent in the
library in one place (X?=31.71, df=20, p<0.05). Wilbe space satisfies the
users in terms of privacy, the amount of time spaoteases. When they
spend much time in the library in one place, ther tisinks that the library is

a comfortable place for studying.

Finding 8: It was found that there was a significant relatitopsbetween a
preference for enough space to work without otleersvding the user and a
place where the user can sit wherever they warntAX49, df=12, p<0.05).
If there was enough space to work without othemwvding the user, they
thought the library was a comfortable place (X2233.df=12, p<0.001). In
addition, there was significant relationship betweaough space for the user
to be able to concentrate on what they are doinbaaplace where the user

can sit wherever they want (X2=31.25, df=12, p<p.@hd if there was
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enough space for the user to be able to concerdratghat they are doing,
they thought the library was a comfortable placg=(1.09, df=12, p<0.001).
Users can choose a place wherever they want ihbitaey. It means that the
library has enough space to work without otherswding them and to
concentrate on what they are doing. The feelinfyeefdom within the library
space makes it comfortable for the user. The fgatihfreedom affects the
satisfaction of the users and the satisfactiorhefusers affect the amount of

time spent in the library.

Finding 9: It was foundthat there was a significant relationship between
places where the user can be alone if they wardntb sufficient space
allocated for the study (X2=34.40, df=16, p<0.0igr PC’s (X2=35.02,
df=16, p<0.01), for journals (X?=48.92, df=20, pg@1) and for the group
work areas (X2=40.90, df=20, p<0.01). In additidrthere are places where
the user can be alone if they want to, the usén& that the library place has
comfortable library organization (X2=74.40, df=32850.001) and also they
find the library place pleasant (X2=30.45, df=16;0@1). These findings
show that the library organization is available &tudying on desk, PC,
journals and as a group. Therefore, users candme af they want to in the
library. It makes the design layout of the libragmfortable for the users and
provides a pleasant space for studying. From th#icgeants who have
commented (71%) on the questionnaire, some of deesu(37%) prefer to
study in the computer work area because of the dessding in the early
morning at 9.00-11.00. After 15.00 p.m. some ofubkers prefer to study in

the group work area because of the comfortableittuen However, in the
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pilot study which was carried out in the librarylofg, it was found that there
was a significant relationship between a preferdocepartitions for visual
privacy and if the users believed that they hadicgent space allocated for
PC’'s (X2=17.55, df=8, p<0.05). There was not a ificant relationship
between partitions for visual privacy and if theetssbelieved that they had
sufficient space allocated for study (X2=4.96, df38>0.761), journal

(X2=6.95, df=8, p>0.541) and group work (X2=5.985&| p>0.653).

Finding 10: It was found that there was a significant relatiopsbetween
furniture arrangements for private conversationsd asufficient place
allocated for the study (X2=30.28, df=16, p<0.08)r PC's (X?=27.02,
df=16, p<0.05) and for journals (X2=32.70, df=280@5). In addition, they
thought that if there were furniture arrangemeantsptivate conversations, it
was perceived that the library place had a contitetdayout (X2=59.67,
df=20, p<0.001) and also they found the librarycplgpleasant (X2=48.76,
df=16, p<0.001). Furniture arrangements which allow for private
conversations provide sufficient space allocatedstady, PC and journals
but not for group work. The users thought they dui need furniture
arrangements for private conversations in the gmwagk area. It makes the
design layout of the library comfortable for theetssand a pleasant space for

studying.
Finding 11: It was found that there was a significant relatiopsetween a
preference for partitions for visual privacy andfisient space allocated for

the study (X2=45.08, df=20, p<0.001), for journgl¥2=55.85, df=25,
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p<0.001) and for the group work (X2=41.10, df=250[®5). The users also
thought that partitions for visual privacy providagleasant library place for
the users (X2=39.29, df=20, p<0.0Bartitions for visual privacy provides
sufficient space allocated for the study, journalsg group work. However,
the users thought there was no need of partitionsi$ual privacy for the PC
area. This library has partitions for visual priydn the study area, journal
area and group work area. It creates a pleasaaryilspace for studying as

an individual, journals and studying as a group.

Finding 12: It was found that there was significant relatiopshetween the
space to work without others crowding the usersifitie users thought there
was sufficient space allocated for the study (X2624df=16, p<0.001) and
for journals (X?=53.96, df=20, p<0.001). If there enough space to work
without others crowding them, the users think tiperceived library
organization is comfortable (X?=43.59, df=16, p<).@nd it is a pleasant
place for studying (X2=32.88, df=16, p<0.01). Indambn, there was
significant relationship between the space for tiser to be able to
concentrate on what they are doing and if the usleosight there was
sufficient space allocated for study (X2=31.66, = p<0.01) and for
journals (X2=35.23, df=20, p<0.05). If there isgase for the user to be able
to concentrate on what they are doing, the user tthat the library
organization is comfortable (X2=39.92, df=20, p<).Cand that it is a
pleasant place for studying (X2=42.99, df=16, p40.0he library provides
enough space to work without others crowding theih @so to concentrate

on their work. These spaces are sufficient spdoeaéd for the study and
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journals, but not for the PC’s or group work. Usaray not choose these
areas because of crowding or they may not ablericentrate on their work.
If the users could choose a place for studying euthothers crowding them,
they would perceive the design layout of this ligras a comfortable and a

pleasant place for studying or meeting.

Finding 13: It was found that there was a significant relatiopdetween if
the users thought they had a place where theyitamesrever they want and
if they thought there was sufficient space allodafer the study area
(X2=27.69, df=12, p<0.01), for PC’'s (X2=26.78, d&1p<0.01), or for
journals (X2=31.39, df=15, p<0.01). If the libraiy a place where the user
can sit wherever they want, the users perceivedarijborganization as
comfortable (X2=35.81, df=15, p<0.01) and it wasple@asant place for
studying (X?=32.04, df=12, p<0.00I)he feeling that the users can choose a
place for study, PC and journals, there is enoygtes for these functions
and the user can sit wherever they want makes ibinary organization
comfortable and pleasant place for studying. If tisers feel free, it affects
the perception of space, in that they feel theyehawore space in the library.
According to the users’ comments, the library hafigent spaces allocated
for study, PC'’s, journals and group work study. Tkers can study wherever
they want. The users also commented that the Vilwas too crowded during
the exam period. The furniture and study carreleewmt enough for all the
users to study without others crowding them orttmg alone. The library is
used until night during these periods. On the otimend, during summer

holidays and term time, the users can sit wheréheyr want in the library.
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Finding 14: It was found that there was a significant relatiopdetween if
the users thought the library was a comfortablegknd if the users thought
there was sufficient space allocated for study 2&51, df=12, p<0.01), for
PC’s (X2=22.04, df=12, p<0.05), for journals (X?=36, df=15, p<0.01) and
for the group work (X?=33.61, df=15, p<0.01). letlusers thought that the
library was a comfortable place, the perceivedaliprorganization was found
to be comfortable for the users (X2=68.09, df=19.061) and was related
how pleasant the user found the library place (%238, df=12, p<0.001).
The places for study, PC’s, journals and group wmndvide a comfortable
library environment for the users. The differentiatof the functions helps
the users feel that the space is pleasant and itk tihat the library
organization is comfortable. Therefore, the amaifrtime spent can change
positively with the organization of the library Wit focus on sufficient space

and privacy.

Finding 15: It was found that there was significant relatiopsbetween
perceived comfort of the library organization aheé amount of circulation
space between the desks and bookshelves (X2=3d{€80, p<0.05).The
library organization includes seating layout, clation and bookshelves
scheme. This study shows that if there was enopghesbetween the desks
and bookshelves for movement and circulation foersisand adequate
circulation space for library book casts, the ligrarganization would be

comfortable for the users in the library.
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4.3.2. Findings Regarding Seat Preference

Finding 1: It was found that there was a significant relatiopsbetween
daylight induced seating preference and perceivadfart of the library
organization (X2=44.05, df=20, p<0.001). Also, lfetusers thought that it
provided a pleasant library place (X2=27.56, df5160.05).The study shows
that daylight is a prime effector of a comfortabbeary organization. This is
made possible by designing the seating layoutulation and bookshelves
scheme according to daylight. The comfortable tprarganization affects
the user seating preference and users think tedthttary place is a pleasant

place for studying and meeting.

Finding 2: It was found that there was a significant relatiopdetween the
arrangement of bookshelves which were designeddmgidering daylight
and brightness contrast between the room and \kleatiger see through the
window (X2=30.23, df=15, p<0.01) and the amountvadw through the
window (X2=33.50, df=15, p<0.01). The perpendicuteganization of the
bookshelves to the windows help to take contrallagight (also increase the
amount of view through window) inside and directatthe seating area. In
the pilot study which was carried out in the lityaf IUE, it was found that
there was a significant relationship between if theers thought the
circulation areas were designed by daylight and geeceived comfort of
library organization (X2=68.10, df=25<0.01) and how pleasant the users
found the library place (X2=71.11, df=25, p<0.0l.addition, there was a

significant relationship between if the users thHdudpe arrangement of the
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bookshelves were designed by daylight and theepaerd comfort of library
organization (X?=100.09, df=2%<0.01)and how pleasant the users found
the library place (X2=100.97, df=25, p<0.01). Thiotpstudy and the case
study showed that the design layout of the lib(@gating layout, circulation

and bookshelves scheme) provided adequate brightoethe each space.

Finding 3: It was found that there was a significant relatiopsetween if
the users thought that the seating layout was dedigccording to daylight
and the amount of lux in space (X2=76.95, df=25).p81). In addition, there
was a significant relationship between if the usénsught that the
arrangement of bookshelves were designed accotdingaylight and the
amount of lux in space (X2=26.43, df=15, p<0.05heTdesign of seating
layout in the library affects the amount of luxtive space. Each function in
the library such as desk work, computer work ougraork has different lux
needs. Therefore, the seating layout of the libraiyculation areas and
bookshelves scheme are designed according toxheekds of each function.
In the pilot study which was carried out in therdity of DoJ, it was found
that there was a significant relationship betwdas amount of lux in the
library place and the amount of glare from windo@®$=22.28, df=12,
p<0.05).The amount of lux is also related to theam of glare in the work

area.

Finding 4: It was found that there was a significant relatiopdetween the

amount of lux in space and sufficient place alledatfor study area

(X2=81.08, df=20, p<0.001), for PC’s (X2=46.74, 865 p<0.001) and for

120



journals (X2=75.10, df=25, p<0.001). It is alsoated to whether the users
thought the library organization was comfortabletfeem (X2=42.18, df=25
p<0.05).As mentioned above, study area, PC’s, journal aneagroup work
area has different lux needs. When designing theutaof the library, these
spaces should be located taking into considerdtimn much lux there is
inside the various parts of the library. If eactacp gets enough lux for its
purpose, it provides comfortable library organiaatfor the users. From the
participants who have commented (71%) in the qoestire, some of them
(37%) prefer to sit in the study area until 15.06hpThey thought that it is
related to the amount of daylight in the space. bhiding can get much
amount of daylight to the study area from 9.00 @aa11.5.00 p.m. There is not
much amount of daylight in the space after 15.00. gn the late afternoon,

they prefer to study in the group work area or cotepwork area.

Finding 5: It was found that there was a significant relatiopsetween the
amount of daylight in the space and the amounihaéd spent in the library in
one place (X?=35.81, df=16, p<0.01j.the user does not change his/her
place for a long time and can work comfortablehis place, it was found to
be related to the adequate daylight in this pldde amount of time spent
shows the satisfaction of users to the work envirent. In the pilot study
which was carried out in the library of DoJ, themas a significant
relationship between the seating preference aguprth daylight and the
amount of light into space (X?=25.60, df=9, p<0.dtLjvas also found related

to the amount of glare from windows (X?=23.55, df20.01).
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Finding 6: It was found that there was a significant relatiopsbetween
adequate daylight for desk work and the amouninoé spent in the library in
one place (X2=26.99, df=16, p<0.05) and for compuwterk (X2=42.63,
df=20, p<0.01). In addition, the amount of time rgpm the library in one
place is also related to the brightness of work amerelation to the rest of the
room (X?2=34.25, df=16, p<0.01). The amount of tispent in one place in
the library is strongly related to the adequateligay for deskwork and
computer work. It affects the satisfaction of tlsemuand the time spent in the
same place. It is also related to the brightneskeotpace during the work. In
the pilot study which was carried out in the lilyaf DoJ, there was a
significant relationship between the amount of tgpent in the library in one
place and the brightness of the desk work are&lation to the rest of the
room (X2=24.75, df=9, p<0.01). In other words, #maount of daylight and
the brightness of the work environment affect tagsfaction of the user and

the amount of time spent in the library.

Finding 7: It was found that there was a significant relatitopdetween the
brightness contrast between the room and in frétbhe window and if the
user thought the library was a comfortable place=18.66, df=20, p<0.05).
The brightness level of the work environment isyvenportant for the
satisfaction of the user. If there is adequate hbnigss in the work
environment, the user thinks that the library iméartable place for studying.
In the pilot study which was carried out in therdity of DoJ, there was a

significant relationship between the amount of ixthe library place and if
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the users thought that the library was comfortgidéee (X2=23.76, df=12,

p<0.05).

Finding 8: It was found that there was a significant relatiopsetween the
absence of glare and if the users thought thereswfficient space allocated
for PC’s (X2=31.58, df=20, p<0.05%lare is very important for the PC’s
work environment. If there is glare in this spattee user does not spend
much time in the same space as it affects hisdtesfaction. However in this
study, comfortable view in terms of glare providedficient space for PC’s.
A further investigation was done by two way ANOVAdit was found that
there were no significant differences in the amaoainglare from windows
between weather conditions and 4 processes ofa@magntal psychology. In
other words, there were not significant differenclestween weather
conditions and 4 processes of environmental psggyohamely privacy,
personal space, territoriality, and crowding depegan the amount of glare
from windows (F (8,60)=1.423, p>0.05). In sunny aowkrcast weather
conditions there was strong glare in the space twaifected the 4 processes
of environmental psychology. However, in rainy weat conditions, there
was no strong glare from windows and this affedtesl satisfaction of the

library users in a positive way.

Finding 9: It was found that there was a significant relatiopdetween the
perception of sufficient space allocated for jolsrend the brightness of the
desk work area in relation to the rest of the rq@#*38.00, df=25, p<0.05).

The brightness of the journal area is very impdrtanthe user’s satisfaction
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because it affects the the amount of time sperthénlibrary. This study
shows that there is sufficient space allocatedther journal and that the
brightness of this space is adequate. Accordingotaparisons which were
done by two way ANOVA, there were not significaiffetences in adequate
daylight measured by the lightmeter in the “desklnarea” and “computer
work area” under different weather conditions am@ ¥4 processes of
environmental psychology according to the questmen answers

(F(8,60)=1.621, p>0.05), (F(8,60)=0.695, p>0.05petively).

Finding 10: It was found that there was a significant relatiop$etween the
amount of view through window and the perceptionsafficient space
allocated for the group (X2=40.79, df=25, p<0.08)e users thought that this
provides the comfortable views in terms of glaré=26.08, df=25, p<0.01).
The amount of view and comfortable view in termglafre is very important
for the user satisfaction. In this study, in thewgr work area, there is good
guality of view and adequate glare, so the usatssatisfied. This affects the

amount of time spent in one place for the users.

Finding 11: It was found that there was a significant relatiopsetween the
quality of view through window and how pleasant tiser found the library
place (X2=40.68, df=20, p<0.01) and there is a ifigant relationship

between how pleasant the user found the librargepénd comfortable view
in terms of glare (X2=31.52, df=20, p<0.09)he pleasant quality of view
through window and comfortable view in terms ofrglgrovides pleasant

library space for studying for the users.
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During the research, the question of whether gehdsrdifferent effects on the 4
processes of environmental psychology was alsostigaged. It was found that,
gender was effective on the 4 processes of envieoteh psychology
(F(2,58)=4.202, p<0.05). Gender was especially isogmtly different from the
“privacy” issue (F(3,57)=4.074, p<0.01). Accorditmy the observations, it can be
said that, female and male university library usease different privacy needs.
Females are less tolerant than males about prigscyes and need more space for

studying alone.

4.3.3. Overview of All Findings

According to the case study results, the discussaonbe concluded as follows:

From the participants who have commented (71%héoquestionnaire, more than
half of them (56%) preferred to study near a windawd did not want to change
their seats during the work time. One of the comevas very specific regarding
his needs:

"Daylight often a factor in my seat choice, butol mbot prefer direct sunlight from a

window".

Computer work area was preferred by 37% of thesusethe early morning. The
rest of the users (7%) preferred to study as a pyrbecause of mostly the
comfortable furnitures of group work area. From tparticipants who have

commented on the questionnaire, 49% of them conedemt the sunny weather
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condition, 28% of them commented in the overcast, sknd the rest (23%)

commented in the rainy weather.

4.3.3.1. Design Layout According to Daylight, Satiaction of Library Users, 4

Processes of Environmental Psychology

It was found that in the Main Library of Dundee Ugisity, daylight and outside
view are important factors for the satisfactiontloé users in the library. Therefore,
the seating layout, the circulation areas and thhangement of bookshelf was
designed according to daylight. The seating are&hwvas designed according to
daylight, partitions for visual privacy and furméu arrangements for private
conversations were also designed with the individiiady carrels located near a
window. Low partitions allowed taking controlledydight and view from outside to
the work area. As cited also in Yildirim, et al0@2), it is believed that access to a
window, with enough daylight, and an outside vieswvbieneficial to users and it

affects their satisfaction with their workspace.

In addition, the users preferred to study undertrotied daylight with the help of
low partitions. They also preferred to study withoothers crowding them,
concentrate on what they are doing and wanted ébtfe sense of belonging. It
means that privacy and crowding issues are as tamoas daylight for the users
while they are studying. Sense of place is a thebag searches the feeling of
belonging to an environment and security withirSteele (1981) described a sense
of place as a theory of experience of a personparacular place or how he or she

feels about the place in the section 2.3. The ioglship between a sense of
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attachment and the satisfaction of the users was @scribed in the Dinc study

(2007) in the section 2.4.3.

Another finding is if the users thought that theydha place to study alone when they
want to, sit wherever they want and concentrate/loat they are doing, it affects the
amount of time spent of the users in one placéeanibrary. When they spend much
more time in the library in one place, it affedie fperceived comfort of the library
organization for the users for the study and thesfsation of the library users as
well as, borrowing more books and using the librappace more effictively. As
Wilson (2002) mentioned that the organisation & #pace is an important factor,
including desk orientation and circulation orierdat In addition, Baker and
Steemers (2002) mentioned the relationship betwsmates and the daylighting

criteria for internal planning and room layout ihd&pter 3.

4.3.3.2. Design Layout According to Daylight - Sadfaction of Library Users -

The Amount of Lux

If the arrangement of bookshelf and circulatioraarbad been designed according to
daylight, it would have provided a sufficient spdoethe seating area according to
daylight. Individual study carrels, PC’s, journalsd group work area are all in the
seating area and each function has different lugdsie The information about
recommended light levels for libraries accordindgg8 Lighting Handbook (1987) is

in the section 3.3.
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The arrangement of the bookshelves which was degigecording to daylight can
take controlled daylight and outside view to thatsg) area and create adequate
brightness for the study area, PC'’s, journals andmwork area. If the bookshelves
are oriented perpendicular to the windows, theyndd block the daylight as

mentioned in the examples of libraries in Chapter 3

The partitions for visual privacy in the study edsr and the arrangement of the
bookshelves according to daylight provide the amafnlux and the amount of
outside view which is needed for different funcom the library and the
bookshelves prevents the space from the stronge diam the outside. The
participants of this study believed that the owdsicew affected their judgment about
the amount of glare in the space. In additionffécs the amount of time spent of
the users in the library and the perceived combdrthe library organization and
satisfaction of the library users. As was also no@ed in Chapter 2, Hopkinson
(1970) described that when a pleasant view is $®en the window, the tolerance
for higher glare levels increases (Veitch and Ga)a&006). The following chapter

discusses the conclusion part of the thesis.
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CHAPTER 5

CONCLUSION

This chapter comprises the conclusion part of kiesis. It also discusses the future
research recommendations for the researchers aad giset of design guidlines for
the university libraries for the designers and timeitations that could not be

controlled during the data collection.

In keeping with the changing nature of resources their use, university libraries
should be seen as a cultural center rather thaelynersource centers. In today’s
libraries, gathering places are designed for thersuso that they can spend much
more time in the library. If the users spend mudrertime in the library, it creates a
feeling of belonging and increases the satisfactibthe users. The space can be
designed as inviting, attractive, comfortable aedaible connections of learning and
social spaces where the users are satisfied tamdoraas long as they have a need.
The university library is more user-centered angl ghtisfaction of the users is the
most important thing for these spaces. Therefdre,rélationship between daylight
and the 4 processes of environmental psychologwldhbe considered when
designing the university libraries to achieve dyadpaces that encourage students to
make use of libraries to their full extent. It islieved that, this has the potential to

support university education.
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Interpretation of the results of this study may éndoeen affected by a number of
factors that could not be controlled in the desijrihe study and during the data
collection. Therefore, they should be consideretbrieereplicating the study or
taking it to a future direction. First, the numhrparticipants in the research was
limited to the 81 library users in the case stifith a larger group, or with the same
group followed over time, results might have beefiedent, as in all studies.
Another limitation of this study is timing and scluge of the research. The study was
conducted in the exam period in the month of May ims not known that how the
results of the study would be change in the ternoge and also in the winter. This

may be one of many directions this study may bhéwed.

Based on the research process and an understaofdiihg limitations of the study,
the following recommendations are listed for theife research directions. First, the
research can be conducted on a larger sample gnolyaling different user groups
such as library staff, researchers and educatdiis. Would provide a large data set
and the researcher can get more varied resultgdisgao participants’ gender and
age differences may be obtained. Characteristich a8 gender and age could be

further dwelled on in detail. These criteria weot the focus of this study.

The sample group can be controlled by a camera fong time and the changes of
users’ seat and privacy preferences accordingnte tf the day can be examined.
The results can be compared and results may bha@dhat will cast light on these

issues.
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The research can be conducted for a longer tinmeefri@ include winter and summer
time. The sample group preferences can be exan@oeording to changes of the
seasons. The research can be also conducted inget@ods and term periods and
how the users’ perception and preferences can ehaocprding to crowding can be

examined.

This was a study that analysed users’ preferenodssatisfaction in the existing
library space. A further step may be to analysteiht combinations of the design
layout. The number of the study carrels can be aedllor some partitions can be
added and the changes of the users’ preferencesdaug to design layout changes

can be examined.

Two different countries can be chosen from Soutimibphere and North-hemisphere
or two different cities which are well-known witheir university libraries can be
chosen and comparisons can be done between thedétaries. Needless to say,
comparison studies involve several other critezgarding cultural and geographical

differences that have to be considered.

Moreover, environmental issues that influence thecgption of daylight, such as,
color, material, surface treatment, texture (whwdy be dependent on one another),

may be considered as a focus of a further elalworati this study.

From this study, certain “design guidelines” candagived. They are as follows:

Library furniture and equipment can be designeckteive controlled daylight in the

space and study alone without one user crowdingother. This will be important
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especially for crowded days such as exam perioglstir®) units can have a compact
design which answers users’ needs. The design ase movable partitions for
visual privacy so that users can concentrate om Wk and be more satisfied. In
addition, it can have a place in which the userskegep their belongings. This would
give the feeling of freedom and belonging to thersisTherefore, it would affect the
satisfaction of the users. It can be a modulargthesihich allows fixing to another
module to create a larger study area for more tiam people or more. These
modularity design criteria can create functionacgs for individual study or PC’s in
one seating unit. This modular unit can be carfiedn one space to another
according to the amount of daylight needs of thersisind the design can give the
chance to change the direction of the study anrethéousers’ daylighting preference.
The design unit can be flexible and the shape eftating area can be changed the
shape of the seating area according to the conpiaterence of the users. In
addition, it can be used during crowded days ssatxam periods and it can provide
sufficient space according to daylight, the feelbefonging and concentration for
study for the users. When the library is emptyraéeam periods, these modular

design units can be fixed to each other for crgatiter functions in the library.

According to this study, it was found that dayligimd outside view have significant
role on users’ satisfaction. The design layouthefuniversity library (seating layout,
circulation areas and the bookshelf arrangemerdog to daylight can be one of
the priorities of the library place. The designdaycan be more user-centered and
create sufficient spaces for individual study, P@kvand group work area, because
each function needs different amount of daylighte bookshelves can be oriented

perpendicular to the windows in order to take callgd daylight to the working
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area. With the perpendicular arrangement of bodkskethe daylight can not be

blocked and used efficiently in the space.

This study is thought to be beneficial to buildingers who wish to work in and
enjoy being in a university library space receiviadull capacity of daylight. It is
relevant to researchers who wish to study the enmental psychology issues and
daylighting strategies in the library buildingsdiiferent countries and cultures. This
study can be beneficial to lighting designers whsigh lighting systems for library
buildings. They can apply the systems consideriaglighting effects and the
human-space relationships. Interior architects amtiitects designing libraries can
use this study before designing a library placesi@eers should begin to design
considering environmental inputs such as dayligieiws from windows, wind, and

the like.

The information about human-space relationshipswhare often overlooked during
the design process can be found in this study. t$taleding the importance of
daylight quality is one thing, but knowing its inéinces on users’ satisfaction and
achieving daylight quality in the workspace is stimrgg else. In order to get there,
one needs to understand what it means to havetyjdalylighting and how to plan
for it taking into consideration the complicatedat®nships between daylight and

the 4 processes of environmental psychology whsigdg the university libraries.
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APPENDIX A

PILOT STUDY OF iUE LIBRARY

A.1.1UE Library Images

First Floor of TUE Library
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A.2.1UE Library Staff Questionnaire

-
The Library Staff’s Questionnaire
Date:
Legend Please put a cross as an example is shown
(ainininl
1 2 3 4 5
1: strongly disagree 2:disagree 3:neither agree nor disagree 4: agree 5: strongly agree
GENERAL
1. There is difference between the library usage proportion of men and the library usage
proportion of women.
D D D D D ‘notes:
1 2 3 4 5
PRIVACY
2. The library provides enough private study places at exam time.
100g0Es \
1 2 3 4 5
3. The library have furniture arrangements for conversational privacy.
00000 k= \
1 2 3 4 5
4. The library have partitions (transparent or opaque partitions) for visual privacy.
100 0QE \
1 2 3 4 5
5. The users have enough space to work without others crowding them.
1000 == \
1 2 3 4 5
6. The library space provide space for users to be able to concentrate on what they are
doing.
1000 = \
1 2 3 4 5
o
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PERSONAL SPACE

7. The users can sit wherever they want in the library.

G REe

8. The users feel like the seating place belongs to them.

gy

9. The users spend their time in the library in one place.

U

10 The library is a comfortable place for the users.

JUgy ke

TERRITORIALITY

11 The users can change the furniture layout in the library.

JUgRE=

12 The users can alter the arrangement of furniture of equipment.

JRUgy

CROWDING AND DENSITY

13 Which time of the day is the library more crowded?

UL

09.00 11.00 13.00 16.00 18.00
11.00 13.00 16.00 18.00 20.00

14 Which time of the day is the library less crowded?

UL

09.00 11.00 13.00 16.00 18.00

11.00 13.00 16.00 18.00 20.00
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15 There is sufficient space allocated for each area of the library.

Study

L[] [rees |

1 2 3 4 5

10000 = +
10000 +
10000 w

16. The library organization (seating place, circulation areas, book shelves) is comfortable
for the students.

00000 \

4 5

17. The library is a pleasant place for the students.

= w

DAYLIGHTING

18. Daylighting affects user’s seating preference.
10000 E |
1 2 3 4 5

19. Daylighting affects the amount of time users spend.
1000 @ |
1 2 3 4 5

20. The design of the seating layout optimizes daylight.

10000 k= \

4 5

21. The design of the spaces to move around the library optimizes daylight.

TQ000 e \

4 5
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A.3.1UE Library Users’ Qbservation

-

The Library Users’ Observation

Ideally, the observation should be done for each weather condition and time period.

Please circle the appropriate conditions for the day of the observation.

Gender: Age: Date: Weather Time:
F M 18-22 Conditions: 09.00-11.00
22-30 Rainy 11.00-13.00
30-40 Overcast 13.00-16.00
Sunny 16.00-18.00

E:ljj|

J .J U I__ Please mark with an X where the user prefers sitting in the given time above

FIRST FLOOR PLAN
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Education |__D:|
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Library Technical Raom

g
|_=.=._J SECOND FLOOR PLAN

"
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A.4.1UE Library Users’ Questionnaire

IUE Library User Preference Scale

Please circle the appropriate conditions for the day of the observation.

Gender: Age: Date: Weather Time:
F M 18-22 Conditions: 09.00-11.00
22-30 Rainy 11.00-13.00
30-40 Overcast 13.00-16.00
Sunny 16.00-18.00

Legend  Please put a cross as an example is shown
einiminl
1 2 3 4 5

1: strongly disagree 2:disagree 3: neither agree nor disagree 4: agree S5: strongly agree

PRIVACY

1. Does the library have places where you can be alone if you want to?

i

2. Does the library have furniture arrangements for conversational privacy?

D D D D D ‘ notes:
1 2 3 4 5
3. Does the library have partitions (transparent, translucent or opaque partitions)

for visual privacy?

1D 2D 3D 4D Q ‘notes:

4. Do you have enough space to work without others crowding you?

D D D D D ‘ notes:
1 2 3 4 5
5. Does the library space provide space for you to be able to concentrate on what

you are doing?

g g g D D ‘notes:

4 5
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4 PERSONAL SPACE

6. Can you sit wherever you want in the library?
00000 = \
1 2 3 4 5
7. Do you feel like the seating place belongs to you?
D D D D D notes:
1 2 3 4 5
8. Do you usually spend your time in the library in one place?
00000 e \
1 2 3 4 5
9. Do you think that the library is a comfortable place for you?
010000 = \
1 2 3 4 5
10 Do you have a place of your own in the library where you can keep your belongings?
D D D D D I please describe: ‘
1 2 3 4 5
TERRITORIALITY
11 Can you change the furniture layout in the library?
D D D D D notes:
1 2 3 4 5
12 Can you alter the arrangement of furniture and equipment?
010000 =
1 2 3 4 5
CROWDING AND DENSITY
13. Is there sufficient space allocated for each area of the library? Please put a cross
yes no not sure
Study
Internet
Journal
N Group
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-

14. Is the library organization (seating places, circulation areas, book shelves) comfortable
for you?

D g D D D ‘notes:

3 4 5

15 Do you think the library is a pleasant place for you?

1D g g D D ‘notes: ‘

4 5

DAYLIGHTING
16. Do you think daylighting affects your seating preference?

D D D D D ’ notes: ‘
1 2 3 4 5
17 Do you think daylighting affects the amount of the time users spend?

1D g g D D ‘notes: ‘

4 5

18 Do you think that the design of the seating layout optimizes daylight?
D D |:| D D ‘notes: ‘
1 2 3 4 5

19 Do you think that the design of circulation scheme optimizes daylight?
10000 == \
1 2 3 4 5

20 Do you think that the design of book shelves scheme optimizes daylight?

010000 == \

4 5
21 Where do you prefer sitting between the daytime hours 09.00 — 11.00?

X, Ground Floor Plan -1 Floor Plan
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4 22 Where do you prefer sitting between the daytime hours 11.00 — 13.00?

ooog
(= S =}
ooo

6000 § 000

q

Ground Floor Plan -1 Floor Plan

23 Where do you prefer sitting between the daytime hours 13.00 — 16.00?

Ground Floor Plan -1 Floor Plan

24 Where do you prefer sitting between the daytime hours 16.00 - 18.00?

e T T

aomp AOAS goog
e

- = BEEG

\ Ground‘Floor Plan -1 Floor Plan
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APPENDIX B

PILOT STUDY OF DoJ LIBRARY

B.1. DoJ Library Images
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B.2. DoJ Library Users’ Observation

The Library Users’ Observation

Ideally, the observation should be done for each weather condition and time period.

Please circle the appropriate conditions for the day of the observation.

Gender: Age: Date: Weather Time:
F M 18-22 Conditions: 09.00-11.00
22-30 Rainy 11.00-13.00
30-40 Overcast 13.00-16.00
Sunny 16.00-18.00
18.00-22.00

X100
|

__J __[ [_J l__“ Please mark with an X where the user prefers sitting in the given time above
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B.3. DoJ Library Users’ Questionnaire

-~

-

DoJ Library User Preference Scale

Please circle the appropriate conditions for the day of the observation.

NI

1: strongly disagree 2: disagree 3: neither agree nor disagree 4: agree 5: strongly agree

Gender: Age: Date: Weather Time:
F M 18-22 Conditions: 09.00-11.00
22-30 Rainy 11.00-13.00
30-40 Overcast 13.00-16.00
40-50 Sunny 16.00-18.00
18.00-22.00
Legend  Please put a cross as an example is shown

PRIVACY

1. The library has places where you can be alone if you want to.

00000 b=
1 2 3 4 5
The library has furniture arrangements which allow for private conversations.
D D D D D ’notes:
1 2 3 4 5
The library has partitions (transparent, translucent or opaque partitions)

for visual privacy.

ID 2D 3D D D ’notes:
=

The library provides enough space for you to be able to concentrate on what

you are doing.

D g g D D ’notes:

5

5

You have enough space to work without others crowding you.

156




/ PERSONAL SPACE

6. You can sit wherever you want in the library.
00000 Es |
1 2 3 4 5
7. You feel like the seating area belongs to you.
1000QE= |
1 2 3 4 5
8. You usually spend your time in the library in one place.
00000 Es |
1 2 3 4 5
9. You think that the library is a comfortable place for you.
00000 s |
1 2 3 4 5
10 You have a place of your own in the library where you can keep your belongings.

]D Dz g Q g ’pleasedescribe: ‘

TERRITORY

11 You can change the furniture layout in the library.
00000 )
1 2 3 4 5
12 You can alter the arrangement of furniture and equipment.

J0gy]E= +

CROWDING AND DENSITY
13 There is sufficient space allocated for each area of the library.

Study

U e |

1 2 3 4 5

PCs

U0 0[] e |

1 2 3 4 5

Journals

D D D D D ’notes: ‘

12 3 4 5

Groupwork

‘notes: ‘

00000
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14 The library organization (seating places, circulation areas, book shelves) is

comfortable for you.

1000 e

15 The library is a pleasant place for you.

100

DAYLIGHTING
16 Daylight affects your seating preference.

JUggyes

17 Daylight affects the amount of the time you spend in the library.

100y e

18 The design of the seating layout optimizes daylight.

1D g Q D D ‘notes:

4 5

19 The design of the spaces to move around the library optimizes daylight.

1D g g D D ‘notes:

4 5

20 The arrangement of book shelves scheme optimizes daylight.

1D g g Q Q ‘notes:

21 Where do you prefer sitting between the daytime hours 09.00 — 11.00?

e
[
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-

23 Where do you prefer sitting between the daytime hours 13.00 — 16.00?

I I I L I [

M|

|

|

VISUAL COMFORT
26. Your impressions of the space at this time
very unpleasant 1 2 3 4 5 very pleasant
not enough light 1 2 3 4 5 too much light
27. Deskwork — writing, reading pages and paperwork at main area
A-Is daylight adequate?
totally inadequate 1 2 3 4 5 completely adequate
B- The brightness of this work area in relation to the rest of the room

too bright 1 2 3 4 5 too dark
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28. Computer work- data entry and looking at the compter screen
A-Is daylight adequate?
totally inadequate 1 2 3 4 5 completely adequate
B- The brightness of this work area in relation to the rest of the room
too bright 1 2 3 4 5 too dark
29. There is glare from windows
too strong glare 1 2 3 4 5 no glare
30. Therds a brightness contrast between the room and what you see through the window
great contrast 1 2 3 45 no contrast
31. The amount of viewhrough the window is
inadequate 1 2 3 4 5 adequate
32. The quality of the view through the window
unpleasant 1 2 3 4 5 pleasant
33. Facing the direction where you would normally sit to meet with someongthe view is
comfortable in terms of glare

uncomfortable 1 2 3 4 5 comfortable
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APPENDIX C

THE CASE STUDY OF MAIN LIBRARY OF DUNDEE
UNIVERSITY

C.1. The Main Library of Dundee University Images

&

wun LR \IFI!‘EIE M‘!g <

-

==
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C.2. The Main Library of Dundee University Users’ Questionnaire

-

The Main Library of Dundee
University User Preference Scale

Questionnaire for Daylight in Library Spaces

I am master of design programme student in Duncan of Jordanstone
College of Art and Design, University of Dundee. My study is about
‘Daylight Concepts in University Libraries and Their Influences on

Users’ Satisfaction’ .

The following questions ask you to provide me with an understanding of
your privacy preference, comfort preference, crowding preference,
seating preference and daylighting preference for a variety of everyday
tasks you carry out in the library such as desk work, computer work and

group studying.

The information you will give will help me to establishing criteria to

improve the design of university spaces in the future.

Thanks for your help
Didem Kan
Duncan of Jordanstone College of Art and Design, University of Dundee

Master of Design Programme
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The Main Library of Dundee University User Preference Scale

Please circle the appropriate conditions for the day of the observation.

Gender: Age: Date: Weather Time:
F M 18-22 Conditions: 09.00-11.00
22-30 Rainy 11.00-13.00
30-40 Overcast 13.00-16.00
Sunny 16.00-18.00
18.00-22.00

Legend  Please put a cross as an example is shown
1 2 3 4 5

1: strongly disagree 2: disagree 3: neither agree nor disagree 4: agree 5: strongly agree

PRIVACY

1. The library has places where you can be alone if you want to.

g g 3D Q SD ‘notes:

2. The library has furniture arrangements which allow for private conversations.

lD 2D 3D D4 Q ‘notes:

3. The library has partitions (transparent, translucent or opaque partitions)

for visual privacy.

1D 2D 3D D D ’notes:

4 5

4. You have enough space to work without others crowding you.

0] 0=

5. The library provides enough space for you to be able to concentrate on what

you are doing.

Q g g D D ‘notes:

4 5

-
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PERSONAL SPACE

6. You can sit wherever you want in the library.

=

7. You feel like the seating area belongs to you.

)0y E=

8. You usually spend your time in the library in one place.

=

9. You think that the library is a comfortable place for you.

=

10 You have a place of your own in the library where you can keep your belongings.

please describe:
10000

TERRITORY
11 You can change the furniture layout in the library.

=

12 You can alter the arrangement of furniture and equipment.

000 ] =

CROWDING AND DENSITY
13 There is sufficient space allocated for each area of the library.

Study
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Journals

Q ZD D D D notes:

3 4 5

Groupwork

U

14 The library organization (seating places, circulation areas, book shelves) is

comfortable for you.

Rt

15 The library is a pleasant place for you.

R

DAYLIGHTING
16 Daylight affects your seating preference.

g

17 Daylight affects the amount of the time you spend in the library.

gy

18 The design of the seating layout optimizes daylight.

UG

19 The design of the spaces to move around the library optimizes daylight.

1D g g D D notes:

4 5

20 The arrangement of book shelves scheme optimizes daylight.

UL
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21 Where do you prefer sitting between the daytime hours 09.00 — 11.00?
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[ 24 Where do you prefer sitting between the daytime hours 16.00 - 18.00?

VISUAL COMFORT
26Your impressions of the space at this time
very unpleasant 1 2 3 4 5 very pleasant

not enough light 1 2 3 4 5 too much light
27. Desk worle writing, reading pages and paperwork at main area
A- Is daylight adequate?
totally inadequate 1 2 3 4 5 completely adequate
B- The brightness of this work area in relation to the rest of the room

too bright 1 2 3 4 5 too dark
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28. Computer work- data entry and looking at the compter screen
A-Is daylight adequate?
totally inadequate 1 2 3 4 5 completely adequate
B- The brightness of this work area in relation to the rest of the room
too bright 1 2 3 4 5 too dark
29. There is glare from windows
too strong glare 1 2 3 4 5 no glare
30. Therds a brightness contrast between the room and what you see through the window
great contrast 1 2 3 45 no contrast
31. The amount of viewhrough the window is
inadequate 1 2 3 4 5 adequate
32. The quality of the view through the window
unpleasant 1 2 3 4 5 pleasant
33. Facing the direction where you would normally sit to meet with someongthe view is
comfortable in terms of glare

uncomfortable 1 2 3 4 5 comfortable

168




C.3. The Instrument of Case Study: Heliodon

June 2f“ 09.00 June 21 12.00 June 21 15.00

March 21 — 09.00 March 21— 12.00 March 21— 15.00
September 2% —09.00 September 21-12.00 September 21 15.00

December 21— 09.00 December 91— 12.00 December 21— 15.00

May 21— 09.00 May 21— 12.00 May 21— 15.00

July 27'—09.00 July 21-12.00 July 21-15.00
¥ N\
3 ' .
2 W, '
o, v .
s
April 215 - 09.00 April 21— 12.00 April 2% - 15.00

August 21- 12.00

August 2f'— 09.00 August 21— 15.00

A
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February 21% — 09.00 February 21— 12.00  February 21— 15.00
October 2F'—09.00 October 21— 12.00 October 21— 15.00

January 2% — 09.00 January 21— 12.00 January 21— 15.00
November 2£ — 09.00 November 21— 12.00  November 21— 15.00
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