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Abstract: 
Often described as frozen music, architecture functions as a fixation agent for contemporaneous or 
past thinking on appropriate space for embarking on or ending a journey. This type of architecture 
becomes visual to its essence. It interacts with the human capacity of seeing in order to be perceived 
correctly. The spatial design describes the progression from the immobile built environment, which 
surrounds the embarkation space, to the means of transportation: air planes, buses or trains.  

Orientational cues inside the embarkation space may give people with cognitive or functional 
disabilities some indication on how to access the infrastructure. These cues include colour coding, 
tactile cues, illumination and signage. These are supposed to facilitate way-finding from various key 
points in the embarkation space like from the entrance to the check-in counter, or to assisted 
services. Sound insulation is often overlooked as an orientational cue, thus, creating a vibrant 
soundscape of callouts, voices and mechanical installations.  

Tactile cues may inhibit or promote this user group’s independent use of this type of space: Fixed to 
the built environment, tactile cues become subject to conflicting interests due to maintenance and 
usage of the embarkation space. The present study investigates the effectiveness of orientational 
cues in architecture for mobility. The study was based on a literature review of 200 scientific papers. 
These papers were extracted by use of key word searches in four databases (Ebsco, Jstor, 
Sciencedirect and Scopus). The study proposes a set of conclusions, which tactile cues in architectural 
space for mobility have to respect in order to be useful for people with visual impairments. 

Key words: orientational cues, architecture, person-environment-fit, universal design 

Introduction 
Architecture for mobility is a type of built environment that is supposed to welcome everyone 
regardless of varying cognitive or functional deficiencies (SÖ2008:26, 2008). An accessible 
surrounding built environment has more or less become a universally accepted welfare goal (114 
nations have till today signed the convention, i.e. 46 per cent of the whole world). Accessible built 
environment is a pivotal criterion for allowing people with cognitive or functional disabilities to 
participate seamlessly in modern welfare society. As such, the concept of accessibility still reflects its 
roots in the 1960s, when the matter of appropriate architecture for people with disabilities turned 
out to be a question of well-designed buildings for collective usages, which allowed access for people 
with special needs due to an assistive equipment, rather than segregating institutional settings for 
people with a particular sensory problem (Ryhl, 2009).  

In the Swedish context, two consecutive parliamentary commissions in 1966-76 and 1989-92 have 
designated a poor fit between the built environment and human needs, seen from a cognitive or 
functional abilities, as the most essential inhibitor for creating an inclusive welfare society 
(Motion1994/95:So236, 1995; SOU1976:20, 1976; SOU1992:52, 1992). In consequence, national 
politics on physical barriers and people with disabilities have coined the term “easily removable 
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physical obstacles” (enkelt avhjälpta hinder). By removing such barriers, people with disabilities will 
have an easy access to various types of built environments, hence, be able to participate 
independently in social life. En vogue since the 1980s, these physical obstacles have remained 
undefined until the beginning of the new millennium. In 2003, the national Board for Housing, 
Building and Planning, BHBP, issued the first legal guidelines that pinpointed this type of obstacles. 
Besides recommendations concerning level-free access, appropriate entrance space, elevators, 
accessible hygiene space and signage, the recommendations also include recommendations for 
orientational cues:  

7 § Obstacles in the shape of not sufficient contrast markers or lacking warning markers shall be 
removed.  
 
General advice:  
Important target points in the built environment, e.g. entrance doors, opening devices to automatic 
door openers, elevator doors, doors to hygiene facilities, reception desks, information points, doors 
leading to emergency exits or being inside emergency circuits and stairwells should have contrast 
markers, so that persons with visual impairments or cognitive abilities may navigate independently. 
Contrast markers can be achieved using contrasting materials or bright contrasts. A difference in 
brightness of at least 0.40 according to the NCS system (Natural Colour System) will increase 
considerably the possibility for visually impaired people to detect the marking system. Logical cues 
between the target points or leading to them should be installed in order to help persons with poor 
abilities to navigate independently in built space. Contrasting cues in the flooring should be installed 
with both tactile contrasts and contrasts in brightness in order to help persons with visual 
impairments. People with reduced cognitive abilities may find guidance in logical colouring indications. 
Large glazed panels in doors and openings that may be mistaken for doors or openings should be 
indicated. These indications should appear clearly against the backdrop and placed in eye level for 
people either in a sitting position or standing. Individual steps in staircases should have contrast 
markings, so that people with visual impairments may perceive difference in height, e.g. the first step 
in the staircase and the edge of the landing at the floor level should have a difference in brightness 
that equals at least 0.40 NCS. Indications in contrasts should be executed in a concise way throughout 
the building. Projecting building parts, e.g. staircases or coat shelves, lower than 2.0 metres above the 
floor level should be covered or marked so that these parts can be detected by people with visual 
impairments and using stick (BFS2003:19, 2003; Boverket, 2003).i 

 
Research question and study design 
Orientational cues can be seen as the most direct spatial relationship between human sensory 
abilities and the layout of the architectural space. Mainly focusing on the human senses concerning 
sound and touch, these cues are supposed to supply essential spatial clues, on where to find help and 
services, e.g., information boxes, ticket dispensers and vending machines. With reference to the 
ecological model of ageing (Lawton & Nahemow, 1973; Svensson, 1996), it is reasonable to assume 
that such cues constitute an environmental pressure that may inhibit or promote an individual’s 
ability to independently navigate in such space. Given the person’s cognitive and functional abilities 
in combination with acquired competence through education and life experiences this exposure will 
result in positive or negative stress, which causes physiological and behavioural effects.  

The study is a literature review of a sample of 59 research papers. These papers were assembled 
through key word searches in licence-restricted databases available at the library of the Royal 
Institute of Technology, KTH. The sample of papers was submitted to a close reading procedure. This 
study presents an overview of evidence-based findings on how to design appropriate orientational 
cues, i.e. tactile, sonic and visual ones, in architectural space for travelling; i.e. airports, bus, metro 
and train stations, or similar space for embarking on or disembarking from a journey.  
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Methodology 
The research papers were assembled through key word searches in databases that are classified 
under the label of “Architecture, Economics, Medicine” and “Arts, Humanities and Social Sciences” 
and available through affiliation as researcher at the Library of the Royal Institute of Technology, 
KTH. Based on a convenience choice motivated by previous research experiences, four databases 
were targeted. Within the first classification, two databases were selected, the JSTOR and the 
SCOPUS. Within the second classification, two additional databases were selected, the EBSCO and 
the SCIENCEDIRECT. Research papers and published in scientific journals were targeted. The first hits 
1-50 were scrutinized and papers with free access to pdf copy were extracted.  Two key word 
sequences with 4 to 6 words were used without operators, see table 1. The searches generated all in 
all 22.688 hits, of which the fifty first ones were scrutinized as to content and title. Based on this first 
selection process 163 papers were assessed as relevant for further scrutiny.  

Table 1. Overview of key word sequences and total number of hits, and relevant papers found among the 50 first hits. 

160 EBSCO JSTOR SCOPUS

Key word sequence 1 TOTAL
RELE-
VANT TOTAL

RELE-
VANT TOTAL

RELE-
VANT TOTAL

RELE-
VANT

Contrast marking accessibility architecture 249 7 447 2 5477 3 0 0
Contrast marking accessibility architecture 
disabilities 515 9 729 5 344 3 0 0
Contrast marking accessibility architectural design 
disabilities 1017 3 417 6 142 9 0 0
Architectural design contrast marking accessibility 
disabilities 1017 11 417 5 142 9 0 0
Key word sequence 2
Tactile information accessibility architecture 401 7 6311 9 365 5 3 3
Tactile information accessibility architecture 
disabilities 748 12 536 5 120 8 0 0
Tactile information accessibility architectural 
design disabilities 1159 9 332 8 73 8 0 0
Architectural design tactile information 
accessibility disabilities 1159 0 332 8 73 6 0 0

22685 6265 58 9521 48 6736 51 3 3

SCIENCEDIRECT

 

In a second stage, the assembled papers underwent a close-reading procedure that pertained to a 
study of the abstract and conclusions (Brummett, 2010). This procedure eliminated about 50 per cent 
of selected papers, since some papers reoccurred in the different searches. This procedure also 
included an assessment as to the relevance of the paper in view of the research question. The 
relevance was assessed as highly, high, moderate, minor and not relevant. This assessment narrowed 
the sample even further, and making 20 per cent highly relevant, 15 per cent of high relevance, 35 
per cent moderate, 20 per cent of minor interest and 10 per cent as irrelevant for the scope of the 
paper. Papers assessed as highly to moderate, i.e. 59 papers, were subjected to a final close-reading 
procedure in order to extract findings of relevance for the design of orientational cues in the built 
environment, however, covering architecture and space for mobility and transportation on a 
comprehensive level.  

Results 
The 59 papers assessed as highly to moderate relevant for the study were subjected to a close 
reading process, see table 2. These readings and re-readings suggested that knowledge about 
orientational cues in any type of architecture suffered from being dispersed and scarce. To some 
extent, the term wicked problem could be applied, since the human understanding of space 
ultimately depended upon whether the person with visual impairment was born with a loss of vision, 
or whether it was acquired during the course of life. This fundamental point of departure for the 
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relationship between different human understandings of space created a problem for defining an 
instrument for measuring different design approaches of orientational cues. In addition, in the 
human perception of space other stimuli, like acoustic conditions, served as secondary information 
for testing the veracity of the indications generated by different orientational cues.  

To a large extent, the assembled literature corroborated previous research on the relationship 
between the architectural design and the human spatial recognition as affected by a visual deficiency 
(Kolb & Whishaw, 2002; Ryhl, 2003): Vision is often the primary human sense for experiencing space, 
and the cerebral processing of visual impressions involve several parts of the cortex in order to 
define the appropriate behaviour for interacting with the particular space (Kolb & Whishaw, 2002). 
Visual impairments heighten the secondary sense involved in the spatial recognition process, i.e. 
hearing. Hence, the balance between information received by orientational cues and the surrounding 
acoustic landscape was of outmost importance for arriving at an adequate understanding of space 
(Ryhl, 2003). In that sense, the assembled literature suggested that orientational cues must be 
considered in relation to the surrounding space, and that the most appropriate cues stimulated both 
touch and hearing.  

More importantly, the assembled research material suggested a certain lack of interest among 
designers, who considered them as one-dimensional entities that mainly were supposed to activate 
touch. However, the awareness that orientational cues are depending upon the surrounding context 
in order to ensure the person with a visual impairment of the accuracy of these cues seemed to be 
unaccounted for among designers.  

 Discussion  
According to the Swedish building code, orientational cues are mandatory for public buildings. 
Official guidelines for appropriately designing such cues are vague, which leave an important 
leverage for the individual designer to fill the gap. The present study suggests that orientational cues 
are complex, since at least two sensory organs are processing the stimuli received from the cues, 
firstly the touch, and secondly, the acoustic situation. However, the present literature review 
suggested that architectural research on the matter was scarce and fragmentized. The overall 
conclusion from this study is that further research with a trans-disciplinary approach is needed in 
order to develop a deeper knowledge on adequate conceptive designs for orientational cues in 
architecture intended for mobility; i.e. train stations, airports, metro stations or any type of space 
installing a transition from a built space to a vehicle for transportation.  
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Table 2. Overview over papers assessed as relevant for the presented study according to a qualitative rating from highly relevant (1), high relevance (0,75), moderate relevance (0,5), minor 
relevance (0,25-0). 
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i 7 § Hinder i form av bristande kontrastmarkering och bristande varningsmarkering ska avhjälpas. Allmänt råd 
Viktiga målpunkter, t.ex. entrédörrar, manöverdon till automatiska dörröppnare, hissdörrar, toalettdörrar, 
receptionsdiskar, informationsställen, dörrar till och i utrymningsvägar samt trapphus bör kontrastmarkeras så 
att personer med nedsatt syn eller kognitiv förmåga lättare kan orientera sig. Kontrastmarkeringar kan uppnås 
med avvikande material och ljushetskontrast. En ljushetskontrast på minst 0,40 enligt NCS (Natural Colour 
System) ökar avsevärt möjligheten för personer med nedsatt syn att uppfatta markeringen. Logiska ledstråk 
som leder till och mellan målpunkterna bör anordnas till ledning för personer med nedsatt 
orienteringsförmåga. Kontrastlinjer i golv bör anordnas med både ljushetskontrast och taktil kontrast för 
personer med kraftigare nedsatt syn. För personer med nedsatt kognitiv förmåga underlättas orienteringen av 
logiska färgsystem. Stora glasytor i dörrar samt glasytor som kan förväxlas med dörrar eller öppningar bör 
markeras, Markeringarna bör avvika mot bakgrunden och placeras i ögonhöjd för både stående och sittande 
personer. Trappor bör förses med kontrastmarkeringar så att personer med nedsatt syn kan uppfatta 
nivåskillnaderna, exempelvis genom att nedersta plansteget och framkanten på trappavsatsen vid översta 
sättsteget i varje trapplopp ges en ljushetskontrast på minst 0,40 enligt NCS. Markeringarna bör göras på ett 
konsekvent sätt inom byggnaden. Utstickande byggnadsdelar, exempelvis trappor eller kapphyllor, lägre än 
2,00 m över golv, bör byggas in eller utmärkas så att de även kan upptäckas av personer med nedsatt syn som 
använder teknikkäpp. (BFS 2013:9). 

                                                           


