DTEMATONAL JOUNAL OF
ARCATICTURAL MEMUESG.
- GERAN BANASRS.

International Journal of Architectural Engineering & Urban Planning Architectural

The impact of office spatial aspects on creativity and innovation of
architecture and urban design researchers

F. Mozaffar'*, S.B. Hosseini*, M. Bisadi®
Received: February 2012, Accept&lcember 2013

Abstract

Innovative research centers need creative reseasoltBo generate new ideas for product or processvation. Research
activities have an extremely significant role ire thevelopment of societies whose promotion is glyodependent on the
creativity and innovation. The built environmenstakey impact on human behavior. Therefore, thpep at first, evaluates
the appropriate plan of offices between open plad elosed plan where increase architecture and artasign researchers'
creativity and innovation. Then, the impact of sgladspects of offices on effective factors of ¢theative and innovative
process is examined. The spatial aspects derivedh fliteratures are privacy, beauty, spatial diverSlexibility, and
proximity/visibility. Also, effective factors onetitreative and innovative process are tranquility/ical comfort, creative
thinking, motivation, and communication. In the remt study, a survey was conducted of 92 facultynloees and PhD
students of architecture and urban design departm@n governmental universities of Tehran, Iransits indicate that
closed plan offices are more desirable for arcHitee and urban design researchers with the sulpé&nhancing creativity
and innovation. Moreover, spatial aspects of offibave different influence on effective factorthefcreative and innovative
process that should be considered in design ofarebeoffices. At the end, some architectural degjgites are proposed to
achieve the appropriate research offices whereudtite architecture and urban design researchersagivity and innovation.

Keywords: Creativity and innovation, Spatial aspects, Offideesearch centers

1. Introduction To the best knowledge of the authors, the research
conducted by Toker [8, 9] is the sole work focusimgthe
In recent decades, the policy makers of countrish innovation in research centers. Toker concentraiad

shown an increasing interest in the expansion of spatial configurations of research centers and esipéd
knowledge-based innovation and creativity decisions  on the face to face communication, as one of tsergsl

which are driving forces for the development of mimies factors in growth of the researchers’ innovatiorokdr
[1-3]. Creativity and innovation are happening omtexts utilized the space syntax and demonstrated thelaystit
such as universities and research centers. In eangs among three various spatial configurations. Theeagch,
center, there are lots of factors, such as thet buil however, did not account for the researchers’ faation.
environment, influencing the quality and quantity o  Moreover, among various factors influencing the
creative and innovative outputs of researchersdyiitg innovation, only the face to face communication was
the organizational behaviors verifies the effecpbysical investigated.
environment on the employees’ satisfaction, efficig This paper intends to determine the effective apati
and motivation [4, 5]. Research centers could tserasd aspects of offices with the objective of increasitg
as workplaces whose outputs are creativity andviation researchers’ creativity and innovation. Among tiasses
and whose main resource is expert employees [6, 7]. of areas in a research center, namely private arudicp
So far, no comprehensive study has appeared in the areas, private area, which mostly includes the imgrk
literature about the impact of architectural agpettresearch offices, is considered in this study. First, imjpoitfactors
centers on their researchers' creativity and irtrmva affecting the creativity and innovation are iddaetif Then,

based on data collected with the survey method, the
important spatial aspects in increasing creativéyd
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2. Creativity and Innovation

There is a vast domain of research on creativity an
innovation spanning from the creativity in probleoiving
to innovative technologies. Although there are & db
definitions for creativity and innovation, in thgaper the
focus is on the definition proposed by Amabile .99
1997). That is, creativity is a process leadingidoel and
useful ideas [10] and innovation is the successful
implementation of those creative ideas [11]. Evitjen
knowing this process can develop and simplify the
creativity and innovation. Graham Wallas has presen
one of the first models associated with the crégmtiv
process [12] which has the following four stages:

1- Preparation: stand preliminary tasks on the
problem which concentrates the researcher’'s mindhen
problem and exploring its miscellaneous dimensions.

2- Incubation: denotes when the problem is
internalized into the unconscious mind and extéynil
seems that nothing is happening.

3- lllumination or insight: implies when the creative
idea comes from unconscious mind to conscious mind.

4- Verification: is referred to when the idea is
intentionally verified and then applied.

Some other researchers [13] believe that anotages
called “implementation” could be added at the efthis
process. Implementation means realizing the new &l
creating novel things. By this evolution, the ciagt is
converted to innovation.

As mentioned before, creativity and innovation #re
results of a process. Accordingly, in order to eais
individuals’ creativity and innovation, the factaffecting
this process should be boosted. Various and differe
factors influence each stage of the creativity and
innovation process. For instance, in the stage of
preparation, tranquility/physical comfort and creat
thinking could have significant effects. Due to ihgact
of  tranquility/physical  comfort  on increasing
concentration, this factor could be impressive tege of
reviewing literatures and collecting relevant imf@tion.
Moreover, creative thinking (or divergent thinkinig) the
capability of distinguishing differences betweenrioas
data and exploring the best solution among all lalvk
[13]. Motivation is an underlying requirement in sages
of creativity and innovation process, particulaity the
incubation stage [14, 15]. In the incubation stadough
individuals may be disappointed because nothingearsp
externally under happening, motivation helps thenmat
give up endeavor and to concentrate more on thepcub
The most effective factor in illumination stage is
tranquility. Transferring an idea from the uncooss
mind toward the conscious mind can be done easier i
individuals have physical comfort and tranquilitp. the
verification stage, creative thinking becomes hgiited
again since individuals are trying to introduceirthdea,
achieved in illumination stage, and make it easy to
comprehend. The last stage for innovation, namely
implementation stage, necessitates group working an
communication with other experts to convert theaide
product [16, 17]. Communication is one way of

information flow and transferring knowledge [18-20]
which is essential in implementation of a new idea.

As discussed above, several factors influence the
creativity and innovation process consisting ofatike
thinking, motivation, tranquility/physical comfortand
communication. In this paper, these factors aresidened
as effective factors in creativity and innovatiorogess;
thus, the influence of spatial aspects on thestorfads
going to be studied.

3. Open Plan and Closed Plan Offices

Offices in a workplace can be categorized into two
classes: open plan and closed plan. Open plaresffice
large rooms in which the employees work. Sometirttes,
space of this type of offices is divided by sometipans;
however, they still are one hall where employeeskwo
together. Closed plan offices are completely emdlosith
dry walls and a door. A large body of researchviis in
the field of open plan offices has been conducted t
investigate their pros and also cons.

Many studies have implied the benefits of open plan
offices [5, 21]. The main claim of designers of og#an
offices is to create a flexible space which cardiversely
furnished by changes in size or organizationalctting.
Furthermore, these kinds of offices can reduce dbst
[22]. In open plan offices, eliminating the obstecl
increases employees’ communication [23]. Basedhen t
new work patterns, which emphasize group workiogy-|
hierarchical organizations, and increased commtinita
[6, 24, 25], open plan offices seem to be appropria
choices in new workplaces.

On the contrary, open plan offices have disadvastag
which have been speculated in some studies. Antoegpt
points are the low level visual and acoustic pryvas well
as more distractions and interruptions [5, 26, 27].
Moreover, reducing employees’ efficiencies [4], job
satisfaction, and motivation are other disadvarstagé
open plan offices [16, 28]. Other studies based on
subjective reports of employees in open plan dffibave
illustrated that the irrelevant speeches resultlawer
productivity, more stress, and dissatisfaction mpmyees
[4, 29, 30]. Nowadays, one of the main challendesark
system designers is to have a workplace in whigh th
satisfaction of employees is guaranteed [31]. A Inemnof
solutions, such as implementing standing partitioims
order to solve the problems of open plan officegehaeen
suggested in other works [5]. Partitions in opeanpl
offices decrease distraction and increase priviagwever,
they cannot remove all unwanted stimulations [5,33.

Recently, open plan offices have been broadly used
mainly due to their lower cost and other benefsistead,
Jewson, and Waters (2003) reported an observatidinei
growth of development of open plan offices in Briia,
in a three year period. They also predicted thadlexease
in this layout of workplace would happen [34]. Hueg
the reality is against this prediction and the sy is
now turning to closed plan offices [35]. Cain (2D12
believes that open plan offices decline employees’
creativity and productivity because of low privadye
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declared that the best way of communication is vtéikes
place in the midst of solitude such as the comnaiitno
through the internet.

Based on aforementioned discussions, these qugstion
arise: Whether for all organizational tasks a ueitype of
office is appropriate or does it depend on thed3k the
cultural aspects affect the preference? Answerthése
questions need comprehensive and further studibs T
paper intends to find an answer for a more limited
question: Which kinds of offices are preferred fiamian
researchers in an architecture and urban desigranes
center?

4. The Impact of Built Environment on Human
Being

Until 1960s, psychologists were mostly ignoring the
effects of physical environment on human behavsance
then, a significantly growing body of literature sha
appeared in the field of environmental psychology,
confessing the relationships between human beimgs a
their built environments [36, 37]. Nowadays, thetfthat
human behavior is influenced by physical environtrisn
widely accepted [37]. This subject has been studied
specifically in the field of workplaces, residehtareas,
medical places, and educational environments RleR4,
38-42]. Consequently, a suitable context for a iigec
behavior could be provided by designing built
environment with especial aspects.

As discussed in the literature review, there ate &
environmental aspects affecting the important fisctof
the creativity and innovation process which could b
categorized in four spatial aspects of privacy, ubga
spatial diversity/flexibility, and proximity/visility. In this
paper “proximity” means physically being next tcleather. For
instance, researchers’ offices locate next to esbler or they
work in open plan offices. “Visibility” means thatis possible to
see other researchers during the work. For examplgine a
window on the door of the closed plan office throwghich other
researchers coming and going can see inside theeofir the
layout of researchers’ desks in an open plan offreein an order
let workers see each other during the Woik the following,
the effects of each special aspect on importartbfadn
creative and innovative process are briefly revigwe

. “Privacy” provides individuals’ tranquility and
physical comfort. Also, it eases the concentratidrich
can lead to the creative thinking [16, 43, 44].

. “Beauty” of a place promotes tranquility and
could lead to more physical comfort as well [37].
Moreover, beauty can increase individuals’ motivatio
stay longer in the place [43].

. “Spatial diversity/flexibility” can afford various
contexts for creative thinking [16]. Owing to the
differences among individuals, such a place carvigeo
more people with satisfaction and also flexibilityplaces
let individual reconfigure the furniture. Additiohg the
spatial diversity can increase individuals’ motigat to
stay longer in the office according to answer lad@main
of their needs.

“Proximity/visibility” (of people is the best wayot
increase their communication [43, 45]. Accordingly,

36

consideration of this spatial aspect can be effedti the
creativity and innovation process. Moreover,
researchers’ motivation may increase by being méat of
another’s condition.

the

5. An Appropriate Office for Increasing the
Creativity and Innovation in Architecture and
Urban Design Resear ch Centers

Based on preceding discussions, it is assumed that
spatial aspects of an office can influence the aeter's
behavior working there. This paper is going to find
answers to below questions:

1-  Which types of offices (open plan or closed plan)
are preferred by lIranian architecture and urbarigdes
researchers?

2-  Whether or not and in what order the effective
factors in the creativity and innovation process
(tranquility/physical ~ comfort,  motivation, creative
thinking, and communication) are influenced by spat
aspects of privacy, beauty, spatial diversity/thélily, and
visibility/ flexibility?

5.1. Research method

Self-report is one of the reliable ways for measyri
creativity [46-48] and innovation [49] and it isryeoften
fulfilled via questionnaire [50]. Accordingly, the
guestionnaire-based survey method is adopted smtiper
to collect the data. The statistical population this
research is architecture and urban design researchiee
sample group was 92 faculty members and PhD stsident
of architecture and urban design departments of
governmental universities in Tehran. The questioBna
was designed by authors in the four-point Likedlsqin
four-point Likert scale, strongly disagree is secbfe disagree is
scored 2, agree is scored 3, and strongly agreeoied 4and
has two parts: first part asking the researchemsfepence
about open plan offices or closed plan offices; sacond
part has 25 questions around the impacts of spaj@cts
on effective factors in creativity and innovatiorogess.
For analysis of the data, the statistical methdibdaRM-
ANOVA (Repeated Measures Analysis of Variance: RM-
ANOVA) in the SPSS environment was employed.

5.2. Data analysis and discussion

The analysis of first part of questionnaire shotat t
architecture and urban design researchers areatisfied
in open plan offices (mean=2.13, SD=.90) and thejep
closed plan ones. They believe that close plarcesfiare
more effective in increasing their creativity and
innovation.

In order to study the impact of spatial aspects on
effective factors in creativity and innovation pess, four
sets of analyses are fulfiled in the following. €Be
analyses are based on multivariate test and gigniffi
differences; a summary of software outcomes arknedt
as well. Hereafter, the factors affecting the dweaand
innovative process are called effective factorssfuort.
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1. The influences of “privacy” on effective factors:
The results shows that effective factors are ingzhct
significantly differently by the spatial aspect pfivacy
because F (2.28, 207.70) =6.61, p =.001, qﬁd=.068.
Based on the numerical results given in tables ¢Dpsve
Statistics” (Table 1) and “Pairwise Comparisonsalfle
2), the impact of “privacy” is significantly greateon
tranquility/physical comfort (mean=3.31, SD=.39)
compared with motivation at p<.001 but not compared
with the communication (mean=3.29, SD=.66 at p>.0b)

the comparison of the tranquility/physical comfaith the
creative thinking, a tricky point exists due to @56. This
value is so close to the assumption of .05. Thuss i
decided to account for it as a moderate factorihgath a
moderately  higher impact of  “privacy” on
tranquility/physical comfort compared with creative
thinking. Therefore, the creative thinking (mear3.
SD=.54) and the motivation (mean=3.08, SD=.85) are
affected most and least by “privacy”, respectively.

Table 1 Descriptive Statistics of the influence of spasigbects on effective factors

Spatial aspects Factor Mean Std. Deviation
Tranquility/physical comfort 3.3098 .39113
Privac Motivation 3.0761 .85464
vacy Creative thinking 3.4674 54372
Communication 3.2935 .65529
Tranquility/physical comfort 3.7011 46916
Beaut Motivation 3.3261 .56663
y Creative thinking 3.2935 .80572
Communication 2.6196 .73891
Tranquility/physical comfort 3.0815 .65999
Spatial Motivation 2.6848 .91302
diversity/flexibility Creative thinking 2.8297 .64714
Communication 2.1304 .90441
Tranquility/physical comfort 2.1304 .87978
TP Motivation 2.7174 .90573
Proximity/visibilit
ARSIBELY Creative thinking 2.0326 76246
Communication 2.9601 53416
Table 2 Pairwise Comparisons of the influence of privacyeffactive factors
Objective(l) Objective (J) Mean Difference (1-J)  Std. Error Sig.*
Tranquility/physical motivation 234 .086 .047
comfort Creative thinking -.158 .059 .056
motivation Tranquility/physical comfort -.234 .086 .047
Creative thinking -.391 .089 .000
. . Tranquility/physical comfort .158 .059 .056
Creative thinking motivation 301 089 .000

*Mean differences are significant in .05 and slgpws P value. Also, just significant componentsrewn in table.
The “Bonferroni correction” is considered the adijusnt for multiple comparisons

2. The influences of “beauty” on effective factors:
According to F (2.37, 216.01) =54.47, p<.00¢2, =37,
“beauty” affects significantly differently the effive
factors. Referring to Table 1 and Table 3 (Pairwise
Comparisons of the influence of beauty on effective
factors), the impact of “beauty” is significantligher on the
tranquility/physical  comfort  (mean=3.70, SD=.47)
compared with the motivation, creative thinking, dan
communication (all ps<.001). In addition, the effeaf
“beauty” is significantly lower on the communicatio
(mean=2.62, SD=.74) compared with all tranquilitygical
comfort, motivation, and creative thinking (all gs001).
However, “beauty” does not have significantly diéfiet
effects on the motivation (mean=3.33, SD=.57) anmdtore
thinking (mean=3.29, SD=.81) at p=1.00.

3. The influences of “spatial diversity/flexibility”ro

effective factors: According to the result, “sphtia
diversity/flexibility” affects significantly diffeently the
effective factors, as F (2.64, 240.49) =27.03, @0%,n,’
=.23. The Tables 1 and Table 4 (Pairwise Compasisdn
the influence of spatial diversity/flexibility onffective
factors) show that, in researchers’ viewpoints, atad
diversity/flexibility” has a significantly highermpact on
the tranquility/physical comfort compared with all
motivation (p<.05), creative thinking (p<.05), and
communication (p<.001). Moreover, the importance of
“spatial diversity/flexibility” is significantly lever in
communication compared with motivation and creative
thinking (both ps<.001). However, no significant
difference is observed between the motivation
(mean=2.69, SD=.91) and creative thinking (mean3;2.8
SD=.65) at p>.05. Thus, the highest impact of ‘igpat
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diversity/flexibility” is on the tranquility/physi& comfort communication, according to its mean.
(mean=3.08, SD=.66) and it has almost no effect on

Table 3 Pairwise Comparisons of the influence of beautyftectve factors

Objective (1) Objective (J) Mean Difference(1-J)  Std. Error Sig.*

Tranquility/physical mo_tlvat|(_3n _ 375 .060 .000
comfort Creative thmk_lng .408 .075 .000
Communication 1.082 .088 .000
motivation Tranquility/physical comfort -.375 .060 .000
Communication .707 .087 .000
. . Tranquility/physical comfort -.408 .075 .000
Creative thinking Communication .674 110 .000
Tranquility/physical comfort -1.082 .088 .000

Communication motivation -.707 .087 .000
Creative thinking -.674 .110 .000

*Mean differences are significant in .05 and stipws P value. Also, just significant componentsirewn in table.
The “Bonferroni correction” is considered the adiosnt for multiple comparisons

Table 4 Pairwise Comparisons of the influence of spatiabdiity/flexibility on effective factors

Objective (1) Objective (J) Mean Difference (1-J)  Std. Error Sig.*

Tranquility/physical mqtivatipn . .397 113 .004
comfort Creative t.hlnk.mg .252 .082 .016
Communication .951 113 .000
motivation Tranquility/phy_sica_l comfort -.397 113 .004
Communication .554 131 .000
. . Tranquility/physical comfort -.252 .082 .016
Creative thinking Communication 699 110 000
Tranquility/physical comfort -.951 113 .000

Communication motivation -.554 131 .000
Creative thinking -.699 .110 .000

*Mean differences are significant in .05 and slgpws P value. Also, just significant componentsrewn in table.
The “Bonferroni correction” is considered the adijusnt for multiple comparisons

4., The influences of “proximity/visibility” on “proximity/visibility” has significantly a greateeffect on
effective factors: The RM-ANOVA results in F (3,373 communication (mean=2.96, SD=.53) compared with
=48.87, p<.001 and1p2=.35 which means that there is tranquility/physical comfort (mean=2.13, SD=.88 at
significant  difference between the impact of p<.001), creative thinking (mean=2.03, SD=.76 & Q@01),
“proximity/visibility” on effective factors. Refeimg to and motivation (mean=2.72, SD=.91 at p=.05). Howeve
Table 1 and, Table 5 (Pairwise Comparisons of the there are no significant differences  between
influence of proximity/visibility on effective faots), tranquility/physical comfort and creative thinki(m> .05).

Table 5 Pairwise Comparisons of the influence of proximitsilility on effective factors

Objective (1) Objective (J) Mean Difference (1-J) Std. Error Sig.*
Tranquility/physical motivation -.587 .090 .000
comfort Communication -.830 .095 .000
Tranquility/physical 587 090 000
motivation cpmfor_t .

Creative thinking .685 .098 .000
Communication -.243 .090 .051

Creative thinkin motivation -.685 .098 .000
9 communication -.928 076 .000

Tranquility/physical 830 095 000

Communication comfo_rt

motivation .243 .090 .051

Creative thinking .928 .076 .000

*Mean differences are significant in .05 and sigvehP value. Also, just significant component dreven in table.
The “Bonferronicorrection” is considered the adjustment for npléticomparisons
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In fact, according to the means “proximity/visibjli
does not affect on creative thinking and roughly tha
tranquility/physical comfort.

6. Conclusion

Based on the conclusions drawn from the present
study, closed plan offices are desirable for Imnia
architecture and urban design researchers wittaitheof
increasing creativity and innovation. In this tygfeoffices,

a built environment defines territories belongimg each
researcher and offers more privacy. Additionally,
researchers can avoid unwanted interaction and
conversation by closing the door of offices.

Moreover, the results declared that spatial asgente
different impacts on effective factors of creatviand
innovation process. In this case, privacy of office
significantly increases researchers' creative thgnkas
well as their physical comfort and tranquility. Wty of
offices includes acoustic, visual, and social pvalt
means that the offices should be acoustic in otder
eliminate disturbing noises. Besides, view fromsalé to
inside of offices should be controllable. In otiards, the
view of windows between inside of room and outside
building or inside of room and corridors should be
controllable by curtain or something else. Furthamem the
offices should not be located in junction of coorigl and
crowded places. Personalizing the office is critita
enhance the sense of privacy. It could be donectiing
the researchers put their own stuffs in the offices
Generally speaking, the sense of ability to contiwd
place increases privacy of researchers.

Beautiful offices significantly increase architeretiand
urban design researchers' tranquility and physioatfort.
There are some primary ways to augment the beduty o
offices such as usage of plants, pretty pictures] a
pleasant furniture. Employing natural material sweh
wood and stone in finishing and interior design|dooe
suitable too. Moreover, the window in the office,
especially good view one, is effective in this wayother
matter is scale. The appropriate scale of the efand
furniture could increase beauty of place and also
tranquility of researchers.

Similar to beauty, spatial diversity and flexilyilitof
offices significantly increase researchers' trditguiand
physical comfort. This spatial aspect is achieved/driety
in colors, light, and created spaces. Usage otplould be
effective too. It should be considered that varledg to be

accompanied by harmony to lead to a unique space.

Therewith, diversity in view through the way towanffices
could be helpful and this feature could be achietgd
decorated corridors with colors, pictures, and goav
windows. Indeed, spatial diversity and flexibiliby offices
are provided when the office is rearranged accgrdn
researchers' (user) needs and variety in diffgvarts of the
office could be seen. This spatial aspect letsarekers
respond to their various requirements during therdaging
from sitting behind the desk and concentrating ba t
research to relaxing on the sofa.

Proximity/visibility of researchers’ offices hasetimost

effect on communication. With attention to researsh
preference for closed plan offices, the researthers
proximity should be afforded by designing the afBmext

to each other. Thus, researchers can see thedagolks by
passing in front of their rooms, without distragtitheir
privacy. Moreover, designing a common place neahéo
offices in where researchers could talk, relaxhare a tea

or coffee could encourage communication. This place
could be a room with glass wall where inside idlgagen

but the noise is not heard from outside.

Accordingly, depending on various occasions, spatia
aspects of researchers' offices in architecture wnbén
design research centers should be intentionalld asea
set of means to elevate their creativity and intiona
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