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1 ABSTRACT

Usability is a key concept in evaluating the pearfance of buildings as it puts user experienceetthe of

its criteria. This measuring tool is crucial in qainated buildings, especially those based on cerpl
circulation systems, where users may be lost. Hewemodern techniques have proved efficient in
performing evaluation for buildings’ related asgeahether before the building is constructed arlat the
operation stage.

This paper investigates the potential for using-faging as an indicator of the quality of user expnce in
hospitals. It correlates -on one end-, way-findinghderstandings, and the usability key aspects;
effectiveness, efficiency, satisfaction, learndi&pil and security on the other end. It abstractes¢h
correlations to draw a theoretical model that cdutdused as a framework for further investigatiores.
validate its theoretical findings, this paper uaeguestionnaire to collect information concerning tisers’
satisfaction with way-finding in hospitals in Alex@ia, Egypt. The results show the importance oy-wa
finding as a cornerstone in evaluating user expeeein complex buildings and shaping their usapilit
profile accordingly.

Keywords: Hospitals, Wayfinding, Building usabilityser experience, Complex buildings

2 INTRODUCTION

Visiting a building for a specific purpose is catesied as a travel. An important part of a travebig&now
where to go and how to reach there (Hegarty, Mamt&8ichardson, Ishikawa, & Lovelace, 2006). Kuliga
(2016) described user experience as interactivemamic, and cognitive process. Some aspects of
Architecture have an impact on this experience sischbuilding functionality, purpose, layout, andisture.
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Figure 1: Usability factors (source: Author)

Education, work, and living in all are differentrposes of buildings. Depending on how the buildisgs/e

this purpose, buildings grant efficiency, effectieges, and satisfaction for their users. Howeverstmo
occupants, architects, constructors, and owneedyraarry out evaluations of how their buildingsfpem
(Blakstad, Hansen, & Knudsen , 2008). Usabilitaéhieved by the interaction of user experiencddings,
design, and management processes ( Fenker, 2088J. dxperience includes perceptual and emotional
components over time while usability tends to bau®d on effectiveness and efficiency measuredasdla
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(Nenonen, Rasila, Junnonen, & Karna, 2008). lteiguired that a user can move towards any desired
direction without delay or having any difficulties be a successful journey.

According to Morag Ido et al (2016), it is importdo evaluate wayfinding in hospitals to be effitiend
suitable for occupants. In hospitals wayfindingessential because patients are almost under peeasdr
may have to navigate their way to many places iinduheir visit. Good wayfinding experience enhanc
healing since it provides patients with a sensempowerment and control, in addition to reducingr fe
anxiety, and stress. Furthermore, poor wayfindiag cause additional costs through staff interrgptiveir
work, lost time to provide directions, dissatisfantbecause of the frustration of users, and losiness.
Improving the user-friendly and user centered wadifig process requires an examination of ‘building
usability’ in different architectural design staggauliga, 2016). Krukar et al. (2016) mentioned tthize
concept of “building usability” has varied defimis.

Through the usage of hospitals as an example oplbuildings, this article focuses on examinihg t
usability of wayfinding-based wayfinding and howaifects user experience, with as simple note atiaut
new wayfinding technological tools. Furthermores ttesearch will shed light on the usability ddfon in
buildings and evaluating it by its five factors ithgr the wayfinding process as the following Figudre
explains. Finally, the results of a questionnhgised on users experiences while visiting hospitals

3 INCORPORATING WAYFINDING AS A FACTOR INFLUENCING US ABILITY

To reach a usable wayfinding design, there are iphaltrequirements, such as building performance,
functionality, security and shelter, spatial leljipj privacy and social interaction, learning opjpmities, in
addition to aesthetic appeal and delightful expegs (Steele, 1973). As Montello and Raubal (2013)
claimed, effective environments might be simpleottent in, result in a suitable level of privacy or
sociability, appear engaging without being ovedynplicated, and enhance feeling of safety.

User-centered wayfinding design guarantee a satisfgrchitectural experience and provide buildisgrg
with learning, and reaching their goals effectivalyd efficiently (Krukar, Dalton, & Holscher, 2016)
usable wayfinding decreases wayfinding processreremd allows for predictability. It is good for
supporting the cognitive processes of wayfindershidr & Passini, 1992/2002).

Way-finders use environmental information, guidesin(for example, verbal or visual) and their cagait
and spatial abilities for the purpose of making fivading decisions (Montello D. , 2005). These dexis
complexity are distinguished by the given environtngtructure, the tasks and goals of the way-firider
addition to way-finder own characteristics. Thuaking environmental factors only into consideratien
rather limited ( Giannopoulos, et al., 2014).

If the way-finder has adequate information aboetgtructure, according to Passini (1992), a corag&n
can be generated. Furthermore, only partial planifor "sub-tasks" in Passini's terminology) caniteg
postponing local choices until additional infornoati becomes available. Planning requires cognitively
retracing the trip and generating mental ideas batwo expect during the way. An essential factor f
studying human wayfinding and the cognitive ala@Btiis the direct observation of human behavior
(Holscher, Meilinger, et al., 2004).

3.1 The concept of wayfinding in the usability factors

ISO 9241-11, 1998 defines usability as 'the extentvhich a system can be utilized by specific ugers
achieve specific goals with efficiency, effectiveagand satisfaction in a specific context of usetording

to the international usability guidelines, Abranadt (2003) suggested an ‘enhanced usability moidel’
addition to the established aspects of usabiligfuished security and learnability as important measu
Krukar et al. (2016) explained how these usabitimponents (cf. Abran et al., 2013; Tablel: lefy) f
evaluations can be expressed in terms of measutsrwerevaluating building usability (Tablel: righEor
example, (effectiveness) refers to decisions madeg wayfinding that were disappointing. (Efficess,

on the other hand, can be measured in terms of Ibog it takes to navigate your way around while
providing a positive user experience is (satistanti

Abran's approach combines a variety of previoudilisa definitions in the field of human-computer
interaction. It indicates that usability is a qtyabf a product (in this case, a building) whichkes it easy to
use, safe and stress-free to operate. On the rasgt level, usability is about avoiding frustratithge user.
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Currently, this concept is implemented in softwdexelopment projects, as opposed to, this goatdraty
been planned for in architectural projects. As sulte out built environment does not lack of anngyi
frustrating, confusing, or mentally tiring spacksukar, Dalton, & Hélscher, 2016).

Usability Usability evaluation Building Usability — An example for

components measures : wayfinding design evaluation

Eﬁ‘gcﬁvgng,g,g task accomplishment (spccess or number of wayfinding errors made at decision
failure) | points

E:ﬂ}g;;’gnc}.- resources/constraints (type of | time needed to find a specific destination

errors, time spend for task ;
accomplishment, error recovery) |

Satisfaction {un)favourable reviews i architectural experience; emotional and aesthetic

i evaluation; perceived difficulty and frustration
Learnability  tme required to learn how to i time needed to become familiar with a building
mteract with an environment
Securi Y controllability/predictability of degree to which an environment addresses the
an interaction, error prevention | needs of different user groups with different

i levels of control: (visual) access between
! locations

Table 1: Usability concepts and examples for boddisability in the context of wayfinding (extenddgscriptions based on Krukar,
Dalton & Hélscher, 2016; and Abran et al., 2003).

4 USING HUMAN-COMPUTER INTERACTION (HCI) METHODS AND CONCEPTS IN
ARCHITECTURE

Usability has a general definition that includelsusler's experience aspects during the interaatitih a

product, service, or environment. The CIB W11i4 interested particularly in ‘user experience’ an
workplace — covering all aspects of the end-usghife interacting with an organization and its fiigis as
well as the design and management proceduresgdifuitt environment) ( Alexander, 2008)

Krukar et al. (2016) mentioned that one of humdifeat interaction types is human-computer intéoact
HCL research is distinguished by analyzing humamaki®r, cognition processes and tasks that usees fa
Buildings can also be categorized as artifacts whiomans interact with in several ways.

4.1 Usability of human-computer interactions and Buildng usability in psychological-architectural
studies

In this field, usability means taking into accotim abilities of users so that they interact andgzde easily
without challenges (Krug, 2000). Ritter et al. (2D%aid that to evaluate how a certain user cafoiper
specific tasks in a specific contexts is the maimppse of the user feedback during the design-cehte
process. User feedback clarifies some motivatitkas drive users’ actions. It gives an early analysi
decisions, choices, and the users’ constraintsadutie completion of a task. As a result, user bael
facilitates the examination of potential "patterofs usage" in human-environment interaction, helping
researchers to better understand why and how aeershat they do when they do it (Ritter, Baxter, &
Churchill, 2014). Understanding users, their taskg] the context the interactions occurs in areesom
usability important aspects.

According to Blakstad (2008), qualitative and qitative measures combination in a mixed method
approach in relation to building usage observatsandardized questionnaires, building walkthrouginsi
spatial studies can improve post-occupancy evalndienefits. Evaluations on a cross-sectional bafsis
particular performance analyses are focusing oagdfustic” post occupancy evaluation (Preiser, 1995)
such as wayfinding. As an example, Hdlscher et(2006) focused on the decision-making process
evaluation of the building users during the wayiinggin relation to the specific building characstids. The
reported challenges according to these researahers, linked to the complexity of the buildings’asial
design, Signage that is difficult to read, and thdividual difficulties of wayfinders while monitorg

! International Council for Research and InnovationBuilding and Construction (CIB), W111 — Usalyiliof
Workplaces
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landmarks. They suggested that integrating basigfimding ideas into the architectural design phase
process as early as possible can help Architectgdil pricey design faults (Kuliga, 2016).

5 CASE STUDY: GAMAL ABDEL-NASSER HOSPITAL

Wayfinding is considered as a challenge in heatthéacilities as a result of a variety of factdsmspitals
are large complex buildings, unfamiliar environméimat may or may not have taken wayfinding into
consideration during the early design phase (Dewdbil4; Mollerup, 2009). Moreover, as hospitals are
repaired and expansions are created, spatial ogaliefrequently develop and/or worsen (Cheng &eR-er
Kriz, 2014; Mollerup, 2009; Rousek & Hallbeck, 2011

A hospital visit can be a stressful experience;rtagority of visitors are not there by choice amd aften
feeling the pain, discomfort, and-or anxiety, ieyhrequire care for themselves or are visitingck sir

injured person (Berger, 2009; Mollerup, 2009). der to reduce these feeling of discomfort and owpr
the user experience. Hospitals must set aside funidsprove and simplify navigation within theirciéties.

Effective wayfinding system utilization helps vigi$ to locate their destination effectively whetliee

navigation is in the emergency department or attenain appointment (Cooper, 2010).

5.1 Applied Methodology

41 Medicne Bm@in e

Intern

Figure 2: A satellite image of the hospital (soutergineering authority of the hospital)

This hospital was constructed in 1943. There areritfances. The red and green arrows show theneeta
in Figure 2. It was selected for the study becaafsitis complexity of functions, buildings' spacemd
number of entrances; another reason was that bdes uilt and designed as a hospital.

Research aimed at applying the usability conceptiesived from the standard ISO 9241/11, in thiel ioé
building design, namely hospitals. The study dgwedb an assessment of effectiveness, efficiency and
satisfaction of hospitals in Egypt by conductingueestionnaire for Gamal Abdel Nasser hospital &osis

with the identification of the reasons for the wisome of the participants are doctors, pharnmscist
engineers, other workers, patients, and accompgrpatients. There are detailed answers from users o
qualitative and quantitative types of questions.e Thospital was visited with hard copies of the
questionnaire. Every question helps in identifyimge of the five usability aspects. 43 responses wer
collected. The engineers, pharmacists, patientsy #scorts, and other workers werre asked abait th
experience in the hospital and if they could eafsilgl their way. One question asked them to explla@ir
experience briefly, the received answers were ldtenging the familiar places and departments g ve
confusing and annoying, too many entrances makexberience harder; and they need to put in a clear
signage system to guide the users. Another respaasé¢hat, as a patient, the security men couleéxjiain

the way for me, so | got tired, while others gdpheom the staff so they could reach their desioma

Questions about errors and wayfinding challengeduete the effectiveness, while questions aboutithe
users spend to reach their desired destinatioruateakhe efficiency. To evaluate the satisfactioasked
users about their feelings towards the experielidigile asking about the familiarity, and assessing t
learnability, it is clear more for the hospital'&af$. Finally, the security aspect, which is abtaw a
diversity of users can live the experience in tlsgital even if they are males or females, theyehav
disabilities or not, they work in the hospital bey are patients or their escorts.
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5.2 Results
No. %
Q1:Gendet
Male 16 37.2
Femals 27 62.¢
Q2:What is the reason for your visit to the hospit
Patien 4 9.2
Patient escao 17 39.t
| work in the hospit: 22 51.2
Q3:If you work in a hospital, what is your job? (n = 22
Medical tear 11 50.C
Engineering authori 1 4.t
From manageme 4 18.2
Other- mention i 3 13.€
Nursing tear 3 13.¢
Q4:Do you face hallenges and errors during wayfinding process’
No- Nevel 17 39.t
Maybe 3 7.C
Yes sometime 13 30.2
Yes alway 10 23.2
Q5:How long does it take to get to the place you wain the hospital?
Few minute 24 55.¢
Half an hou 10 23.%
Long time- | arrive very har 9 20.¢
Q6:How do you fee about your experience of visiting the hospital
Never satisfied with the experier 6 14.C
Mild feeling 26 60.t
Almost satisfied with the experier 4 3
Completely satisfied with the experiel 7 16.2
Q7:When visiting the hospital again, do you feel failiar with the place?
Yes 22 51.2
No 5 11.€
Maybe 16 37.2
Q8: Does having a disability make it difficult for youto find your way?
| don't have any disabilities 38 88.¢
Yes - but my disabilities don't hold me back 3 7.C
Yes - | have a movement disability 2 4.7
Q9:Do signs help you find your way into the hospit®
Yes 13 30.2
No 9 20.¢
Maybe 7 16.2
There are no enough signs in the hos 14 32.€
Q10:Do you need the help of hospital aff to ask about the way'
Yes 24 55.¢
No 12 27.¢
Maybe 7 16.2
Q11:How often do you ask about the road during youexperience'
| do not need to a 11 25.¢
Once 8 18.¢
Twice 9 20.¢
Three time 6 14.C
More than three tim¢ 9 20.¢

Table 2: Questionnaire results (Source: Author)

Yes always

23.3% No- Never

Yes sometimes
3 Mavbe
30.2% 3
7.0%

Figure 3: Distribution of the studied samples adoag to effectiveness Question No.4 about facirgllehges
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Figure 4: Distribution of the studied samples adetg to efficiency Question No.5 about the time
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Figure 7: Relation between errors during wayfindingcess with different parameters, a relation betw®@1, Q2, Q3, and Q8 with

Q4

When visiting the hospital again, do you feel
familiar with the place?
MC

Yes No Maybe p
(n=22) (n=5) (n=16)
No. % No. % No. %
What is the reason for your visit to the
hospital?
Patient 3 13.6 1 20.0 0 0.0
Patient escort 7 31.8 1 20.0 9 56.3 0.276
| work in the hospital 12 54.5 3 60.0 7 43.8
If you work in a hospital, what is your (n=12) (n=3) (n=7)
job?
Medical team 5 41.7 0 0.0 6 85.7
Engineering authority 1 8.3 0 0.0 0 0.0
From management 2 16.7 2 66.7 0 0.0 0.129
Other - mention it 2 16.7 0 0.0 1 14.3
Nursing team 2 16.7 1 33.3 0 0.0
How often do you ask about the roa
during your trip to the hospital?
| don't need to ask 7 31.8 1 20.0 3 18.8
Once 5 22.7 2 40.0 1 6.3
twice 6 27.3 0 0.0 3 18.8 0.267
three times 1 4.5 1 20.0 4 25.0
More than three times 3 13.6 1 20.0 5 31.3

Table 4: Relation between feeling familiar with flace with different parameters (n = 43) explairfiggre 5

This table explains the relation in Figure 5 whick question 2, 3 and 10 with question No.7 tolaute the
learnability aspect of usability. It all comes doterbeing familiar with the design. Of the 43 resgents, 22
confirmed that they are comfortable returning ® llospital. It makes sense that 12 of them, or pdréent,
are employed by hospitals. The majority of themknorthe medical field. 31.8 percent of users weel f
comfortable in the building do not need to inqut®ut the road during their wayfinding procedurbereas
27.3 percent do so twice in order to get where Hreygoing.
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Even though they visit the hospital every day, semgployees can't sense the familiarity, and 160643

are unsure. Although the medical professionals igeals the majority of responses that they felt were
familiar, they also provided 85.7% of the responsest were unsure.ln other words, comparing the
responses of those who say they feel familiar wWittse who say no or are unsure will produce reshits
are nearly comparable regardless of the varietth@freasons for their visits or the number of tirtlesy
must inquire about their route.

Do you face challenges and errors during wayfinding

process?
No- Never Maybe Ye:; Yes always "p
- 2 sometimes -
(n=17) (n =3) (n=13) (n=10)

No. % No. % No. % No. %

Gender
Male 9 52.9 0 0.0 3 23.1 4 40.0 0.237
Female 8 47.1 3 1000 10 76.9 6 60.0
What is the reason for your visit to the
hospital?
Patient 2 11.8 0.0 2 154 0 0.0

0
Patient escort 8 47.1 2 66.7 3 23.1 4 40.0 4656
1

| work in the hospital 7 41.2 33.3 8 61.5 6 60.0

If you work in a hospital, what is your job? (n=7) (n=1) (n=8) (n=6)
Medical team 2 28.6 0 0.0 6 75.0 3 50.0
Engineering authority 1 14.3 0 0.0 0 0.0 0 0.0
From management 2 28.6 1 1000 O 0.0 1 16.7 0.616
Other - mention it 1 14.3 0 0.0 1 125 1 16.7
Nursing team 1 14.3 0 0.0 1 12.5 1 16.7

If you suffer from any disabilities, do you fae
problems because of them while finding tt
way?

o 17 1000 2 66.7 11 84.6 8 80.0
| don't have any disabilities

Yes - but my disabilities don't hold me back 0 0.0 1 383 1 7.7 1 100 0.157

Yes - | have a movement disability 0 0.0 0 0.0 1 7.7 1 10.0
Table 5: Relation between errors during wayfindingcpss with different parameters explaining figtire

This table explains the relation in Figure 7 whiick questions 1, 2, 3, and 8 with question No.4valuate

the security as an aspect of evaluating the usabili7 out of 43 said that they are not facing eror
challenges while navigating in the hospital, wHif@ are facing them sometimes and 10 are facing them
always, so 23 participants out of 43 are facingrstrMost of them are female. Surprisingly, mostref
users who are facing challenges and errors areimgpik the hospital. They find it difficult to nagate more
than patients and their escorts. It is surprisomthat most of them are from the medical staffybathat is
because they are the most frequent users who &ezl de navigate all the time. The majority of the
participants do not have any disabilities, but madghem are facing wayfinding challenges, with723.of
them having movement disabilities, and said yesagdwvand yes sometimes for facing errors in their
destination.

6 NEW TECHNOLOGICAL WAYFINDING TOOLS- FUTURE STUDIES
RECOMMENDATIONS

This study evaluated a hospital's wayfinding usingpnventional approach. However, there are some ne
technological tools for wayfinding that can helgrssor be used to evaluate wayfinding. Any techgwlo
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that facilitates wayfinding by providing navigataninformation or corrective feedback while being i
movement to keep the user on course may be refesrad wayfinding technology (WFT)(Hunter et al.,
2016).

Some examples of advanced functionality that amglade today including, touch-screen displays with
voice guidance that personalise information foruker based on preferences, past usage, or seegiidck.
Smartphone popularity in developed nations has nitapgessible to gain access to GPS-tracking, reglis
virtual three-dimensional (3-D) street views, amViews of locations from previous users. The next
paragraph explains the VR technology including sexamples.

These are mostly absent from the virtual envirortmiencurrent VR systems, but they also present a
potential for confusion because the test enviroriniealf is probably going to include competing sery
cues, including displaced sounds or odours. WHhikdract or "pseudo-real” "mazes" can be used tatifgte
wayfinding strategies (e.g., Lloyd et al. 2009 cangul a simplified version of Birmingham, UK with a
video game version of Nice, France), they are ieidy constrained by the lack of direct comparigéthn

the same real-world environment.

Figure 8: Comparative images of the Real EnvironniRE) left, and Virtual Reality Environment (VRE) riglt source: (Ewart &
Johnson, 2021)).

Figure 9: The experiment's region and the threlegpdecision points are shown on the left siddefdiagram. The participants were
given the visual map on the right. (Source: Ed4420

The wayfinding post-occupancy evaluation has inetlichobile applications. As an instance, consider th
experiment that was conducted in Zurich to assesdoor navigation in a street where cars were not
permitted. Participants were handed a printed simeetsuring 28 x 28 cm at the beginning of the éserc
that described the task. The map shows three eliftgraths that could be taken to get from theistapoint
(the green point) to the next objective (red poilit)order to get there, it was necessary. Theetogions

for routes to the goal were explained on this alestmap, which also included symbols to denote the
environment's landmarks (buildings, signs), whielphd with wayfinding (Eds et al., 2014)
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VR and mobile apps are just examples of the tedymdl wayfinding tools to help users during their
journey or to help in wayfinding evaluation.

7 CONCLUSION

One of the aims of building usability is to achighe satisfaction of users and to meet their neadsa
result, users can consider their experience a ssftdeuser experience. This experience relies terot
aspects, but in this research, we focused on tly@ingéng problems. Taking hospitals as the reseaade
study helped in the determination of the causefealing lost in such buildings, which the time faictan
make a disaster. That was the main reason for algpbdespitals. Another reason is that people ofésh
stressed and nervous while visiting hospitals, thdrets patients or visitors, which should be taken
consideration. Questionnaire results identified thlaen there is a lack of a signage system andrtaoy
changes in a complex building such as this hosgitalt may result in wayfinding errors and peopt¢ n
feeling familiar with the building easily, eventifey are part of its staff. People may make emlargng their
wayfinding, which is a catastrophic situation wiyem are in a hospital as the minute can causderelifce.
The findings indicated that while the efficiency ynke high, as half of the participants claimed, the
building's effectiveness is not satisfying. Regtelig, they were unable to state they were satishigtld the
experience in terms of satisfaction. Learnabdgibg security prove the wayfinding problem in thislding
and the usability accordingly.

The study establishes a link between wayfinding asability and demonstrates how to assess it ubiag
five factors of usability, effectiveness, efficigncatisfaction, learnability, and security. Théagetors are
measured by interviewing users about their expeégmnvith wayfinding. | advise using the latest aatibn
tools, such sensors, mobile devices, and virtuaitye to assess existing structures before theydasigned.
Evaluation can assist in preventing wayfinding éssar reduce them.

8 REFERENCES

ALEXANDER, k: Usability: philosophy and concepts.& Netherlands: International Council for Researchlandvation in
Building and Construction., 2008.

FENKER, M: Towards a theoretical framework for usigbof buildings. The Netherlands : Internatioi@buncil for Research and
Innovation in Building and Construction , 2008.

MONTELLO, D., & Sas, C: Human Factors of WayfindimgNavigation.. International Encyclopedia of Ergamics and Human
Factors, 2006.

NENONEN, S., Rasila, H., Junnonen, J.-M., & KarnaClistomer Journey — a method to investigate eigegrience. The
Netherlands: International Council for Research landvation in Building and Construction ., 2008.

ARTHUR, P., & Passini, R: Wayfinding: People, sigaisd architecture. Toronto: McGraw-Hill Bertrams.922002

BLAKSTAD, S., Hansen, G., & Knudsen , Methods analgdor evaluation of usability in buildings. Intetional Council for
Research and Innovation in Building and Constructitetherlands : CIB General Secretariat, 2008

HEGARTY, M., Montello, D., Richardson, A., Ishikawg,, & Lovelace, K.: Spatial abilities at differestales: Individual
differences in aptitude-test performance and siet@ut learning, Intelligence, pp. 151-176. Vienfao0e6.

KRUG, S: Don't make me think: A common sense apgréaeveb usability. New Riders Publishing, 2000

KRUKAR, J., Dalton, R., & Hdlscher, C: Applying HCI Mattis and Concepts to Architectural Design (Or Wheghitects Could
Use HCI Even If They Don’t Know It). Springer, 2016.

KULIGA, S. F: Evaluating User Experience and Waglfig Behaviour in Complex, Architectural EnvironmentSowards a User-
centred Approach of Building Usability, 2016.

MONTELLO, D.: Navigation. In P. Shah, & A. Miyak&ds.), Handbook of Visuospatial Thinking. Cambridiyéversity Press, pp.
257-294., 2005.

PREISER, W: Post-occupancy evaluation: how to makidibgs work better. Facilities, Vol. 13, Issue 1995.

RITTER, F., Baxter, G., & Churchill, E: Foundations émsigning user-centered systems,Springer. Lor{ii¥.

STEELE, F: Physical settings and organization dgyeent. Addison Wesley, 1973.

—m REAL CORP 2022: Mobility, Knowledge and Innovation Hubs
- (Y in Urban and Regional Development — Vienna, Austria



