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ABSTRACT

Buses constitute the main public transport modeast cities of the world. Accessible
Bus Systems are defined as systems that are easg.tblowever accessible the
infrastructure may be, it is unlikely to providecass if people cannot know about it.
Therefore it is essential to have comprehensiveagndssible information systems

which describe the bus systems during all the stagéhe journey.

There is a widespread understanding amongst réezarthat Information Systems can
increase the efficiency of the system and that #teuld be oriented to meet bus users’
needs. However, existing information systems larggiore the user’s point of view, in
special the requirement of the disabled users. fhieisis describes a methodology
developed to investigate the problem of using mi@tion during a journey by bus in
real conditions taking into account the (un)famitiaof the area in study and the

individual's previous knowledge of information syst.

Two main aspects are identified — the “Requirediimment Capability” (the
physical, social and psychological environment ¢maks) and the “Individual
Capability Provided” (the individual ability in phical, sensorial and cognitive terms)
to plan and execute a journey by bus in an unfaméihvironment. Because of the
multidisciplinary aspect of the theme this studgsuapproaches from different fields of
research to construct a methodology to understadididual information use. Based on
the principles of Single Case Analysis adaptedddiray the concept of the Capabilities
Model (CM) (which explores interactions betweenividbal and environment), the
combined SCA/CM approach was employed to consthectNFOChain experiment. A
set of information pieces were developed for theeexment, delivering Accessibility-
Issues (Al-type) information in order to help olgeople to plan and execute different
bus journeys in two different cities: London/UK aBrhsilia/BR.

General results have shown that although the AleTgfpinformation is considered
important by older people, it needs more than senepipositions to actually take
advantages of the information and be able to hislbted users.
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1 INTRODUCTION

This chapter is intended mainly to justify and jpid context the topic of this thesis:
older user’s information needs for bus systems.ithatahlly, it describes how the work

is structured.

1.1 CONTEXT

Banister and Bowling (2004, p: 114) stressed thas important to take the wider view
than conventionally used in transport analysislemtify the key concerns of the
elderly, not just in terms of what they choose aqakctive involvement - the transport
elements), but also in terms of their integratiothieir local community and
neighbourhood” (the out-of-hnome mobility). Out-deupbility is a term, used by
researchers in Environment Gerontology to mean“asraplex phenomenon
characterised as a comprehensive construct” (Mkdieiet al. 2004, p: 46), involving:
older adult personal abilities and resources (iddial capabilities) and aspects of their
physical and social environment (environment cdjags). Mollenkopf (p: 45) also
highlighted that “support and stimulation for enbiaig out-of-home mobility in later
life”, highly relevant for ‘good life’ for ageingitizens (Lawton, 1983), involves

measures in transport policy and social policy.

The current proportion of elderly people in the plagion in Europe is 17% and the
estimate for 2030 is 35% (OECD, 1998). Metz (2q02049) pointed out that “the
projected population of the United Kingdom showes tiumber of people aged 75 and
over doubling by the middle of this century - fréour million now to eight million by
2050 - while the overall number of inhabitantstitel changed (Office for National
Statistics, 1999a)”. In Brazil this number variesund 6% (16.4 million of people over
60, IBGE (2009)) but “by the year 2025 they wilpresent the 6th largest elderly
population in the world”, Ramos (1987, p: 223). Ramstressed that the elderly have
been the fastest growing age-group in Brazil sitf&0. In fact, from 1980 up to the
year 2000, the over-60s increased by 107% wheheasrder 15s increased by only
14%. Ramos also compared the rates of growth &oeltherly populations in England
and Brazil, the tendency is to have a decreasimgafagrowth in England (230%
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between 1900-1960 and 80% between 1960-2025) amteaasing rate of growth in
Brazil (497% and 917% respectively).

According to research of a large-scale survey edrmut, as part of the British Office
for National Statistics (ONS) Omnibus Surveys avsthaged 65 years and over,
Banister and Bowling, (2004) concluded that ‘Quatit life (QofL)’ declines with age,
being patterns of mobility, a key element. As steekbefore, transport plays an
important role in older people’s quality of lifeagpicularly in relation to access to local
services and facilities, and in engaging in scadivities. According to the research
made by DETR (2001), in the UKlthough the private car is the preferred mode ef th
elderly, public transport service appears as anatieele to be considered, particularly
for women, as long as it is safe, reliable, actdssind affordable (Help the Aged,
2002).

Within the public transport system, bus systemdfagenain mode of public transport
in cities all over the world. “They are highly adalple and can be provided in virtually
any environment, under a variety of different ofieral, economic and regulatory
regimes. They cause less environmental impact ecidental cost when compared with
the other technologies.” (Silva, 2001, p: 17)

In the United Kingdom, for instance, with a totalpplation of approximately 60.9
million (National Statistics, 2009), more than #ibn trips are made by bus per year,
representing two thirds of all public transporp&i(DETR, 1999). In the area of Greater
London, with a population of approximately 7.6 moil, 3.3 million trips (TfL, 2007)

are made each day on 700 bus routes, 8,200 budd®9d100 bus stops (TfL, 2009).

In Brazil, and its 191.7 million inhabitants (IBGE)09) more than 14.4 billion trips are
made by bus per year (ANTP, 2007). In Brasilia/idfh 2.33 million inhabitants
almost 470,035 trips are made each month (14,43(&8senger/month, DFTRANS
2008 or around 700,000 passenger/day) on 752 semites, with 2,691 vehicles
(DFTRANS, 2008) and approximately 3,376 bus st@@dTU, 2002b). In many cases
buses are the only way to do an activity. In waisgations even that is not the case:
According to the left wing movement estimations Wmento Passe Livre”) supported
by Universities research (UFMT - Universidade Fatlde Mato Grosso and UFRJ -
Universidade Federal do Rio de Janeiro) and Statidhstitute studies (ITRANS -
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Instituto de Desenvolvimento e Informag&o em Trarnsp IPEA - Instituto de
Pesquisa Econémica Aplicada and NTU - Associacanddal das Empresas de
Transportes Urbanos)) around 32% to 35% of pe@Mdq 41 million) in Brazil are
excluded from public transport system either beedhsy cannot afford tickets or

because the places where they live are not segvedHlic transport.

Another issue that can impact on the quality & &f excluded people and older people
is the accessibility to the bus system. Accessibesystems are defined as systems that
are easy to use: easy to find; easy to reach;teasyderstand and easy to use. The
degree of accessibility, however, depends on a euwirelationships:

vehicle/operators, service/operators and localaityh information/operators and local
authority, bus stop location/local authority, btgpslayout/local authority, access to

service/local authority and operators.

From the user’s point of view the same factorsizave an impact on the effective use

of a bus system as is illustrated in Table 1.1.

Table 1.1 — Factors of an Accessible Bus System fre User’s perspective

Components of a Fully Accessible Description
Bus System
Accessible Vehicle adopted for wheelchairs andehicle (space inside vehicle) must be accessible
pushchairs. (free of steps).

Accessible Bus Stop Layout and Low Floor Busg¢s  Aiccess to vehicle needs to be guaranteed by
minimum gaps;
ii. Access from vehicle to bus stop platform mpst
be guaranteed by minimum gaps.

Unobstructed Environment i.Access to bus stop needs to be free of barriers;

ii. Access to (public) destination must be free| of
barriers.

Accessible Information System Information needde¢oavailable along the whole
journey, including the walking stages.

Accessible On Board Information Information insides must be provided so users
can follow the journey and decide where to get off.

Information about Interchange/Integration Inforratabout connections with other modes

A system can be considered fully accessible i&it be easily used by all users. Most
accessible systems are actually only partially sgibée, having vehicle adaptation with
no other complementary investment, such as infreiire adaptation or information

provision.

From the above it can be noticed that improvemientghicle design (generally the

first and the main emphasis in many implementatafrtie ‘Accessible Bus System’)
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is just part of the problem. It might be the eadiesackle but it is unfortunately the

only portion achieved by most examples of bus syst@ here is a huge pressure on
operators to adapt the vehicle to the new rulegesign for disabled people. This is not
without reason because the older vehicle designs &ecluded many disabled people
(who are often on low income levels) for many yeélswever, an adapted vehicle is
not ‘the whole solution’ for an Accessible Bus &8t Massive investments ought to be
applied to the repair of footways, buildings, beswvorks and bus stop layouts until
everybody can have access to basic activities, asigoing to a hospital, to a library or

to attend a school.

However accessible the infrastructure may be,unigkely to provide access if people
cannot know about it. Awareness of the transpatesy (bus systems) is important to
maintain independent life in old age. Thereforie #ssential to have a comprehensive
and accessible information system which describedus system. The importance of
an Information System to the enhancement of a ystes as a form of sustainable
development is crucial. Whether to guarantee the mode of movement for many
people or to reduce the use of private vehiclema quality bus information system is
essential. This thesis proposes a methodologyestigate the use of bus system
information for a particular group of users: oldpke) and applies it to two different

urban environments: London/UK and Brasilia/BR.

1.2 AIMS AND OBJECTIVES

Improvements in information systems do not onlyuisgjimprovements in quantity and
guality of information. For the development of aiw@ssible information system it is
absolutely necessary to understand how a usettsgbieocesses and uses information in
order to plan and complete a journey that will\allim/her to execute a desired

activity. If the information system is complete aamtessible (meaning: that it delivers
information along the whole journey for all kindspople) the user will be able to plan
a journey and execute it in the real world with saegree of control. The working
hypothesis is that: Information about accessibigues can help (older) people to

construct a better plan and consequently succéssfuhplete the journey.
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The starting point of this research is the asswngtiat, in order to assess properly the
impacts of information on a user’s behaviour, iésessary to understand how users
use the information provided. So, the aim of thiglg is to understand the ability to use
available information. The word ‘use’ in the corttekthis study is comprehensive: it
implies that the user will be able to select tiferimation, process it to construct his/her
plan and to execute the plan to do an activityhis sense, the main objective of this
study is to develop an instrument, which can repregeliably the behaviour of users in
planning and executing a journey by bus in unfanilirban environments. The
knowledge derived by the study could be used tp imeprove the design (from content
to dissemination) of important elements for moreessible information systems and to
improve individual awareness about aspects invoindte use of bus system (i.e.:
personal training). To achieve this it is necessangentify users’ specific requirements
in relation to information, particularly for thergget public (users over 65 years of age)

and to evaluate the current level of informatioovited.

Information Systems for the Urban Bus Sector affiferent kinds/levels of
information along the journey. There are systeras pihovide good quality information
(London case) and others that offer very shallque tgf information (Brasilia case).
Depending on the level of information provided tepecific user and the level of
information they can process, the task (“do a jewfrby bus in an unfamiliar
environment), can, in principle, be possible (aasier) if the system is accessible and
the user knows how to use it. As a consequendeeaditn and assumption outlined
above, the research question is to understand biolerf people use information to

make a journey by bus. The following objectivesupport this are:

i.  Tounderstand general human information processing;
ii.  To understand the information structures appliethus systems (e.g.: pre-trip,
in-trip);

iii.  Tounderstand how an individual uses different sypkinformation provision.

An extensive review of literature was conductedbtdld a strong background to
conduct the research. Four areas of concern aestigated in this review:

i. Theoretical models to understand the use of infdonao compose a plan
and do a journey by bus (spatial orientation) dredissues related to older
people;

ii. Transport Information Systems and the issues tlatelder people;
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iii. The concepts of Accessibility, Capability, Journ&pain, Accessible
Information System and Information Chain and treués related to older
people;

iv. Techniques to capture users’ behaviour in a laboyaand real situations
and the issues related to older people.

1.3 STRUCTURE

This thesis is divided into 10 chapters. Figuredives the central idea developed in

each chapter and shows their relations.

Chapter 2 considers the basic phenomenon requiredderstand the problem: it
describes the concept of Journey Chain and thertanpce of the flow of information
along it. It ends presenting how the phenomenguiisg to best study: The combined
application of Single Case Analysis and CapabMtydel (SCA/CM). In Chapter 3, the
literature relevant to cognitive processes andagatowledge is discussed and a
conceptual schema to support the experiment igpted (INFOChain Theoretical
Schema). Information Systems are discussed in €hdmnd a taxonomy which will
be used to analyse how the phenomenon is going studied (INFOChain

Taxonomy).

Chapter 5 and 6 set out the experimental methogdld-OChain Experiments),
divided in two main parts: Capture individual amyieonment capabilities, and set up
an experiment to observe individual planning anecetion of a journey by bus in a real

and unfamiliar environment, respectively.

The experiments were undertaken in two locatioherdon and Brasilia. These are
described and their results given in Chapters 78ara$pectively. Chapter 9 discusses
the findings from the experiments described in @&ep7 and 8 and offers some
comparative findings. Conclusions are drawn in Gap0 together with some

recommendations for further research.

Annexes Al (part A and B) presents the experimenirenments and A2 presents
information features. A3 contains the individualadeaptured during experiments (plan
document, journey representation before and afadrjourney exercise) and A4
provides a glossary of terms used throughout tkie te
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2 BACKGROUND AND METHODOLOGICAL APPROACH

The aim of this chapter is to present informatipsiem developments to answer user’s
needs for public transport and aspects involvadsers’ behaviour when doing a

journey by bus.

The remainder of this chapter details aspectseopttenomenon as studied in this
research, and the methodological approaches entployteeir understanding. Section
2.1 presents an overview of research and techrwabdevelopment related to
information system in Europe using London as amrgta and in Brazil taking Brasilia
as an example. The nature of the phenomena irtublg & presented in Section 2.2 in
which the concepts of Journey Chain and Informa@bain are introduced. Section 2.3
brings methodological considerations about thearesetheme and how the problem is
approached. Section 2.4 and 2.5 describe the phascihat are used to compose the
methodology of this study: The Capability Model arftte Concept of Awareness.
Section 2.6 describes aspects related to the uséoomation and the public target of
this study and its specifics. Finally, Section immarises the conclusions of this

chapter.

2.1 RESERCH DEVELOPMENT IN INFORMATION SYSTEM FOR
PUBLIC TRANSPORT

The initial studies of information systems for gatitansport in Europe are products of
research to implement the principles of telematicstiated in the 1980s by the
Commission of the Europe Communities (CEC) - Deatte General for Energy and
Transport and their different framework programraed projects. The general aim was
to reduce energy consumption (reducing congestidrpallution) and one possibility is
via improving public transport systems, providinglategrated Road Transport
Environment (IRTE) covering all forms of road trang. The aims of the frameworks

were modified during the decades as describedefotlowing paragraphs.

! Telematics: application of information and comnuations technology to transport problems (For a

complete review relevant to public transport seékM&on et al. 1998)
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In the DRIVE | programme, Dedicated Road Infradinue for Vehicle Safety in
Europe, (1988-1991), and DRIVE 1l (1990-1994) a bemof projects aimed to
establish standards and specification for systards@evaluate schemes in public
transport information systems. Among them, thred\BRI projects (PROMISE -
Prometheus CED 10 Mobile and Portable Informatigst&n in Europe, INFOBUS
and CASSIOPE - Computer Aided System for Scheduhifigrmation and Operation of
Public Transport in Europe) and five DRIVE 1l proije (SCOPE/ROMANSE project in
Southampton/UK, assessed Advanced Transport Taks{al T), EUROBUS -
continuation of CASSIOPE project, QUARTET - Quaateéral Advanced Research on
Telematics for Environment and Transport, and ASTR&used on public transport

information systems.

DRIVE | projects concentrated on exploratory actiohhe projects related in DRIVE |
identified passenger information as a key elemanpiblic transport systems. DRIVE

Il projects’ focus was the implementation of Advadclransport Telematics (ATT). Of
particular interest to the present study was thelasion from the STOPWATCH
project not only because it was conducted in UKdbsib because it revealed important
points about the acceptance and use of the busriafmn system. STOPWATCH
concluded that although the technological device a@epted and considered useful at
the time there seems to have been an overestindtitie impact on the trip making
patterns of bus users by a factor of three (NijkaRepping and Banister, 1996).

INFOPOLIS 2 (1988-2000) was another project ofiElneopean Commission
Telematics Applications Programme, especially daeid to studying passenger
information systems, mainly developed in Frances &im was to improve user access
to electronic inter-modal passenger informatiordbyeloping guidelines for the
presentation of information. Telematic-based infation systems for public transport
complement the conventional media (timetables, agtwinaps, etc) by providing data
which are likely to be more reliable in real-tinfdhe general trends were: to make real
time information available to the user; to extemipimation to multimodal solutions; to
make information available by a great variety ofameand to provide personalised data

via interactive systems.”

INFOPOLIS was one of the most complete reportséorimation systems for the time

with rich descriptions about planning tasks, tragkiasks (orientation tasks and
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decision making process) and assessment tasksggicoguof experience and
application in future journeys) . Its main conctusrevealed key points about the
importance of the provision of information duringstages of the journey and some of
these must be highlighted: “the multimodal passeigforced to adapt their behaviour
to the travel contexts at each step, because ptaqlgo focus on only a few pieces of
critical information at a time. In order to carnytahese tasks the role of information
must be to reduce uncertainty. The passenger ieedight information at the right
time, and it can also be useful offering requirgdimation prior to a disruption at the
point where another decision becomes possible. dere as the passenger has no time
to waste, the information must go to the user &eduser must not go to the
information, except for the pre-trip step where tise is less time-constrained.
Therefore, it is very important to provide a comtr@nd efficient spatial-temporal
system meeting the user's needs at all time-stzfgbe journey and at all relevant
points on the journey. The project highlighted ithportance of the information flow
throughout the journey.”(INFOPOLIS 2 1999, p: 53-58

The Fourth Framework Programme (FP4, 1994-1998)tavasntribute to the
optimization of transport systems in the Commuriithe programme supported the
development and the implementation of the commamsport policy, in order to
provide the basis for a trans-European multimoe&aiork and specific research
concerning the optimization of the individual netk& In general, researches
contributed to the development, integration andagament of a more efficient, safer
and environmentally friendly transport system whigs to ensure the sustainable
mobility of goods and persons”. Among the projeetated to public transport
information, two were: INPHORMM Information and Rieity Helping the Objective
of Reducing Motorised Mobility (1996-1999) and DIRE - Data Integration
Requirements of European Cities for Transgp@98-1999).

The Fifth Framework Programme (FP5, 1998-2002) tha€curopean Union's main
instrument for achieving its priorities for resdaend technological development
(RTD). Key Thematic Programmes in FP5 which wetly for partly transport related
comprised: GROWTH - Promoting competitive and awstble growth; EESD -
Energy, Environment and Sustainable Development;& - Creating a user-friendly
Information Society. Among the project related tilic transport information were:
PROMPT (2000-2003, New Means to Promote Pedestnaffic in Cities) and
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MOBILATE (2000-2005, Enhancing Mobility in Later fiei: Personal Coping,
environmental Resources, and Technical Support)lfaedJG395 - Attitudes of
Disabled People to Public Transport (2001-2003y,0gect developed itK.

The objective of the UG395 (DPTAC, 2001-2002)reskavas to assess attitudes of
disabled people to public transport, the currertafgublic transport by disabled
people, and the factors, which encourage or disgmudisabled people from using
public transport. “Its specific objectives were: &stablish the importance of public
transport to disabled people; establish the motlasuasport currently used by disabled
people; to determine the transport priorities shtlied people; to assess how disabled
people currently rate public transport provisiangdetermine what disabled people
consider are the priorities for improving publiartsport and to assess what deters
disabled people from using public transporifiid p: 2) The main general finding was
that “disabled people feel that local and centmalegnment, planners and mainstream
transport operators were not properly considetiregr ineeds. “Some disabled people
would like the opportunity to work alongside thelseision-makers and become more
involved in future transport issuesibi@d p: 8) Footway and road maintenance
generated the most dissatisfaction, along withsscta disabled people to transport

vehicles and the frequency of public transport.

In the 6th EU Framework Programme for Researchlaatinological Development
(FP6, 2002-2006), the Directorate-General Energyr&sport was involved in four
thematic programmes dealing with energy and tramspbe four thematic programmes
were: Aeronautics and Space; Sustainable Energgi@gs Sustainable Surface
Transport and Scientific Support to Polici€ke priorities of Directorate-General
Energy & Transport in the Sustainable Surface TparisProgramme are: Galileo
(European Satellite Navigatid®ystem), air transport, urban transport (CIVITAS
initiative), rail, inter-modal transport and loges, maritime transport, road safety,
intelligent transport systems, transport pricind aolicy tools. The main projects in
Public Transport and Passengers Information wefBEK Knowledge Base for Inter-
modal Passenger Travel in Europe (2007), LINK - Ebeopean Forum on Inter-modal
Passenger Travel (2007-2009), SPUTNIC - StratdgreBublic Transport in Cities

2 European Space Agency own alternative to GPS:esystthat provide autonomous geo-spatial

positioning with global coverage.
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(2006), PROCEED Principles of successful high quglublic transport operation and
Development (2006-2009) and eMOTION Europe-widetirmbdal on-trip traffic
information (2006-2008).

In the current 7th EU Framework Programme for Reseand Technological
Development (FP7, 2007-2013), Directorate-Genenair§y & Transport is involved in
three thematic programmes dealing with energy eamtsport: Aeronautics and air
transport; Sustainable surface transport-rail, eadiwaterborne (development of clean
and efficient engines and power trains, reduciegitiipact of transport on climate
change, inter-modal regional and national transptetin and safe vehicles,
infrastructure construction and maintenance, iratédgg architectures) and Support to
the European global satellite navigation systenall€d and EGNOS (navigation and
timing services, efficient use of satellite naviga). One particular project that looks at
an alternative public transport system for oldet disabled people is PICAV (2009-
2012, Personal Intelligent City Accessible Vehi8iestem) which is developing a fleet

of autonomous vehicles that old people can use wkeded.

The recent projects supported under the FP7 prage(fCT Information and
Communication Technology, (2007)) intend to “estdbh link between fundamental
sensing tasks and automated cognition processesaheern the understanding a short-
term prediction of human behaviour as well as cexpluman interaction. The analysis
of human behaviour, including localization and kiag of multiple people and
recognition of their activities, currently constis a topic of intensive research in the
signal processing and computer vision communifiéss research is driven by different
important applications, including unattended sulaece and intelligent space

monitoring.” The projects are in development arglls are not available yet.

2.1.1 Information systems development in UK (Londonand in BR (Brasilia)

Although the former studies listed above were edrdut to develop technology and to
understand user’s needs, in practical terms, théadke provision of information to be
used in public transport system (in London), esgpportive services (via telephone)
and the printed material (mainly, timetables), waeécient and difficult to obtain, to

read or to understand until the end of 90’s.
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In terms of UK policies, in The White Paper of 199gvernment committed itself to
the establishment of a National Public Transpddrimation System (NPTIS) by 2000.
The NPTIS required the integration of informatiamass different public transport
modes (bus, coach, tram, train, ferry and undergtmetro) and regions of the UK.
Set against this political background, public tgaors information systems advanced
rapidly with a number of journey planning facilgiavailable via telephone and over the
Internet.” (Lyons, 2001, p: 228). See Kenyral (2001), for Information Web Sites
and Best Practice Guide. Transport Direct, an metebased system that covers all
modes of transport over the whole of Great Britaas officially launched in December
2004. In 2005 a reduced set of the Transport DPectal services was delivered
through two new channels: PDA or mobile phone &ndugh interactive television.
The Transport Direct Portal was further enhanceZDid6 to accommodate accessibility

demands.

With regard to tangible information system develepits, it was only in 1993 with the
consolidation of real-time technology that Londaarisport’'s Countdown real-time
information devices started to be installed onettaand still today is demanded as an
important device for the waiting stage of passesgeformation system because it
helps take the uncertainty out of waiting for buddstil 1998, London timetables for a
route had the same content of information no mattesre you were along the route. In
fact, “Spider map¥ (colour code orthogonal route diagrams, see GitahtSection
4.1), introduced in 2002, can be considered a revy kind of information provision in

London.

Later, criticism in relation to the content of imfgation in attempt to answer the needs
of disabled people and their inclusion in the m@ae@m transport arrived at final end of
the systems. The "Hackney Plus Bus' scheme pro@dedwork map and timetable
customised for specific groups of disabled pedpde heed to be register in advance as
eligible users (more details can be found in Lyd&87). Some other examples are the
Tube Access Guide, Tube map audio guide, Stepfinbe Guide, Large print maps
and guides, Audio maps and guides, Guide to adukiysiAccessible Thames, Getting

Around London and Walking for People with Disalgs (now available on TfL -

% Spider maps: centred on a particular locality vs Btation, they convey the route information ia th
schematic style of Harry Beck's influential Londdynderground Tube Map (created in 1931)
(http://en.wikipedia.org/wiki/London_Buse)
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Transport for London - website). Better informatgystems were systematically
created. Launched in 2002, Journey Planner for nas was an example of an
interactive system where users can see the jodragyorigin to destination with
details during the whole journey, although its depends on the availability of
computer technology literacy. An alternative inéed for disabled people needs was
incorporated in the new version of Journey PlanmgiTfL in 2004/5. The ‘iBus’
project, currently implemented in 8,000 buses, cotee information necessary to
support passengers (including disabled peoplepduhie riding stage. More details are
described on Chapter 4, Section 4.3.2, Informafpsiems in Real Life Conditions).
Today, continuing efforts are dedicated to improe@sport opportunities for disabled
people (See TfL (2006-2009) Disability Equality 8ate).

Further, mobile communication technologies broughny studies which theorised
about the requirements of passengers’ needs andibens rate the usefulness of
various types of information (Balcombe and Van@&98). The recommendations were
that information should become customised, andimessystems, interactive and
personalised. Current efforts are made to condelistobile (Personal) Information
Systems using PDA (Personal Digital Assistants,nduand Li (2004), Li (2006)) and
mobile phone (DAISY (Wainstein & Tyler, 2007), Pensl Mobility Device) based on
navigation system GPS (Global Positioning Systema) ghotographic information. In
London, the London Underground incident informatiam be notified of as soon as
they happen, provided the users has registeretiédree service via Journey
Planner/TfL.

Emphasis on the integration of information andmaéon systems to stimulate walking
habits started around 2004 (TfL, 2004) and contig@volve until today as health
issues and to alleviate pressures on undergrowidmysee AIG (2006) and TfL
(2008b). Concepts such as spatial knowledge anddtpeitive aspects of

Ay

“wayfinding™ to improve accessibility of Passenger Informat&ystems were
gradually becoming important topics in transposeaach, specifically for the
information system progress (TRCP Report 45 (199@) TCRP Report 12 (1999),

Huska-Chirroussel (2000), Bomst al (2009)). Very recently, a comprehensive study

4 Wayfinding: “encompasses all of the ways in whigople and animals orient themselves in physical
space and navigate from place to pladahng (2008, p: 15). Extensive discussion abouereift
definitions of the term is found in Chapter 3.
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was developed in London, Legible London (CLP, 20@6)ich aimed to understand
how people form their cognitive map$n 2007 a prototype multi-modal wayfinding
system was commissioned in a limited area in thet\Ead to trial methodologies.
Central London areas of South Bank and Bank siu# Vdaterloo Station are now
being piloted to further test and refine the schéandifferent pedestrian environments
(TfL, 2008a).An evaluation summary of the prototype qualitatwel quantitative
metrics used on the study is yet to be deliveredfhy

In Brazil, a formal policy for Public Transportnst visible and most of the cities have
suffered for more than 20 years as a consequertbésafeglect. Moreover research
development programmes have neither the sameitradior the same economic
support as in Europe. Most of the technologiedemented around the 1990s in the
transport sector were adopted from Europe and ti8tates and Canada. S&o Paulo,
the biggest urban conurbation in Brazil, implemdraenanual vehicle detection system
in 1990 and in 1994 exchanged it for Automated ¥ehidentification (AVI). In 2005,
Séo Paulo invested in the Advanced Vehicle LocatfrlL) system with GPS on

4,000 buses. At the end of the 1990s Porto Aleggrether big city, implemented its
AVI system which was similar to S&o Paulo. Autordatieket systems are already
implemented in different capitals (and cities) o8I (Sdo Paulo/SP, Vitéria/lES, Porto
Alegre/RS, Campo Largo/PR).

In terms of information to passengers, the mainaésvare based on internet services
but are not fully integrated. Some examples areicé=d to individual Bus Company
web pages in which users can see route mapsatiasrand timetables. The level of
interaction, however, is very low, as was the éaghe early stages of information
systems development in Europe. One of the mostistigated examples is the system
developed by “Transporte Coletivo de Florianopolighich provides the basic concept
of Journey Planner/UK (origin-destination and beiwvige options to complete the
journey directly or not, but without the user frilynenvironment and graphic
resources). The metropolitan company in S&o R&MNTU) presents a portal service
where users provide origin and destination inpuait @m receive some information

about line number, route description, fares andrinfition about the company.

® Cognitive maps: The human ability to find the waty an environment. Extensive discussion about

different definitions of the term, cognitive magp,found in Chapter 3.
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There are some initiatives related to the develogrokdevices for disabled people,
mainly visually-impaired people. MIRU, for exampig,a project developed at Federal
Technological Education Centre (CEFET/Sergipe) Wiientifies each bus service

number into a code recognised by a portable ddoiceisually-impaired users.

In Brasilia’s particular case, in 2009, the currem$ system is operating at a very low
service level (comparing with European standai@sine reference about the
accessibility levels of bus systems (particulablys stops) can be found in Carvalho
(2003). Without strategic policies for public traost, its citizens agonize between an
old vehicle fleet and alternative (and pirate) vanaccessible bus stops and a complete
lack of information about services (informatioraigilable on a special telephone
service, when the communication system works). Biskssault and vehicle breakdown
due to lack of maintenance are regular events tegan local newspapers. It is worth
saying that regulations to offer a better transpgstem are in place at the Federal level
since the promulgation of the law, in 1981 (Fed@anstitution — Article 5XV), the
collection of district laws (h727/94, i 1.432/97, fi2.105/98) and the Brazilian Norms
of Designs NBR 9050/94. From 2008, a complete aitem is expected on Brasilia’s
Public Transport with the implementation of theeyiated Transport Plan (Brasilia
Integrada, formulated by the same planner of (a'si Accessible Bus System, and
supported by World Bank (BID -“Banco InteramericateoDesarrollo”). More details

can be found in Chapter 7.

2.1.2 Concluding Remarks

For more than 20 years an immense body of knowlédgebeen established in Europe
to develop various topics related to transportc8ally, projects involved with the
evaluation of Passenger Information Systems catiiged into two main groups:
development of technology to support advancedligégit systems and research about
user’s needs and choices. The projects develaopedthe inspection of market
potential to the consolidation of guidelines toané user interface; implementation of
interactive systems in different stages; passintpdhe inclusion of disabled people,
development dynamic portable and personal typafofmation; to the stimulation of
walking practice and environment navigation andriorpments to inter-modal and

multimodal interactions.
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This period saw a huge development in terms ofrteldyical devices, and continuous
improvements on user’s interfaces (including comsitions about user behaviour,
cognitive process, mental load, explicit contrall @ngonomic design). However, in
most of the projects, the focus was dedicated tdsveasting specific devices or treating
specific stages of the journey. Practical studesuithe flow of information during the
journey (by public transport) to an unfamiliar exviment are more difficult to find.
Some studies explore navigation strategies ingie#tions; they were intended to
study direct interaction with the environment. Savhéhem explore special features of
restricted areas (Presson and Montello (1994), &aarid Eanholer (1998), Cournetl

al. (1999), Allen (2000), Sho#t al (2000), Zacharias (2001), Ishikawa (2008)).

Others(Pressoret al (1989) and Roskos-Ewoldsehal (1998)) reproduced, in a
simplified way, “the environmental setting and theans to interact with that
environment. ...The majority of these studies invdlegaboratory setting, where the
environmental information was simulated and sinmgdif and it was conveyed to the
subjects by means of maps, projected slides oe seatels of the environment.”
(lachini and Logie (2003, p: 719) See also BoeB{}9Hintzmaret al (1981); Rieser
(1989) and Rossarat al (1995) and Sharlin (2009).

Another type of study relates close environmentlsaiiges to virtual navigation
techniques (at Campus: Hirtle (1998), Museum/Ggll€onroy (2001) and virtual
cities: Sadeghian (2006) and Omer (2007).

There are a few studies which explore spatial tasksal open space environments (not
constricted by building, shopping or universitymgus), such as: Heft (1979), Levine
et al (1984); Rossanet al(1995); Warreret al. (1992) and Malinowski (2001),
Montello (2004),shikawa (2006)Hegarty (2006 However, these studies mostly
concentrated on performance evaluations of somafgppart of the perceptual (mainly
visual) system, such as mental transformationdalipe position, angular distance,

rotation, different perspective identification etc.

lachini and Logie (2003, p: 719) suggested thaetewhen studies were carried out in
more realistic settings, these were based on diegjprocedures. The studies have not
assessed the relationship between moving obseamdreeal, complex environments

and have not reproduced the feedback that is autdiom this interaction.” They also
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suggested that the majority of research on envieorial learning has been concerned
with familiar settings, whereas less attention @esn devoted to unfamiliar settings.
“Moreover, the experimental situations were ofttatis or participants were restricted
in the range of movements they were permitted’hildiand Logie also stressed that
“this lack of ecological validity could be a crukcfactor which could undermine
generalizations from experimental studies. A reatl/setting might make a
difference. For example, there is evidence thatdngmimake fewer navigational errors
in actual wayfinding than they do with simulatedrigation (Cornell & Hay, 1984); in
contrast, “more errors in estimated directions weund when subjects were tested

within a large environment” (Byrne & Salter, 1983).

Furthermore, Kitchin and Blades(2002) said thak eeaironment situations offer an
immense amount of clues that can help in oriematgks. On the other hand lachini
and Logie (p: 719) warned that “many aspects ofdélaé environment might make the
interpretation of the data rather complex” andléwel of externalities need to be taken

into account on the design of the research.

In order to study how bus system information isdu@eg.: what type of information is
provided, individual awareness of information, whgtte of information is selected by
individual, how he/she adds this information tdles previous knowledge, awareness
of individual capability, how they use the infornaat to complete the activity in real
settings and interaction between individual capgtdind environment capability) it is
necessary to look at the individual acting in alironment. Therefore it is necessary
to establish a consistent method which allows iddial analysis, while at the same
time capturing the complexity (the interaction beén individual and environment) of

the study-task proposed.

The investigation of such cognitive and spatigksagonstruction of cognitive maps,
wayfinding/navigation/orientation, discussed in mdetails in Chapter 3, Sections 3.1,
3.2 and 3.3) to achieve the final destinationraccfical terms, (theoretical defined as
uninterrupted flow of information, described in thext section) should take into
account individual differences and needs and, evere important, should understand
the interaction between this individual and theiemment, which might affect the flow

of information.
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Next section details the nature of the phenomeadretstudy and the following section

set ups the principles used to constructed the adetbgy approach.

2.2 NATURE OF THE PHENOMENON

This study investigates the use of bus systemnmdtion in real conditions (planning
and doing a journey by bus to complete an actaitgn unfamiliar area). The focus is
in the content and the flow (continuity) of infortitan during the journey. In practical
terms: how people use bus information (informap@tes, e.g.: A to Z, route map) to
go to a hospital at an unfamiliar area. The faat the information selection and
processing is highly individual and its use is hygttependent on the physical and
social characteristics of the environment (accdggitevel of the physical elements of
the environment, e.g.: bus stop platforms, typeus, crossfalls, accessibility levels of
information system and orientation system) carsiitiate the level of variables the

methodology needs to tackle.

Ackerman (1995) introduced the notion of the camtims information chain, dividing
the journey into stages and, for academic purpaktsrentiated between information
and orientation systems. Ackermann’s informatiostesy is centred in the operational
side of the system, whereas his orientation systerantred on information that can
deliver cues of the environment in order to helpnlvigation or spatial orientation.
Table 2.1 illustrates the concept of informaticwflduring the journey, which

Ackerman called the “Information Chain”.

Table 2.1 — Translated version of Original Ackermémformation Chain by COST 322

Stage of| Previous Way to/from| Bus stop area Onl/inside theTransfer
journey information at| the bus stop vehicle
home
Information Timetable - Arrivals and - Arrivals and
System Ngtwork departureg board departures
Diagram - Network diagram board
Telephone - Tariff Network
Service information diagram
- Announcement - Tariff
- Service Centre information
Orientation - Pre- - Signposts Announcement - Signposts
System orientation - Map of bus stop Pictogram - Map of bus
- Signposts and environment stop and
- Guide strips | - Guide strips environment
- Guide strips
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A complementary classification of the Informatiohaih concept was described by
Caiafa and Tyler (2002b) and is illustrated in EabI2. Using the same classification
created by Ackermann, they collected, from litematteview; the needs listed by
disabled people, and then described the systenosdieg to the tasks (or subtasks) that
need to be done in order to complete each statifeafourney Chain. This means that a
set of information needs to be gathered to do tb¢asks of each stage.
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Table 2.2 - Information needs of the accessiblenjey chain (Caiafa and Tyler, 2002b, p: 240-241)

h

Objectives of| Pre-trip The Walk The Wait at The ride in the vehicle Interchanges
Stages of the Information The bus stop
Journey
Specific 1. Locate the origin 1. Identify and check the corre¢t1l. Be reassured of the bus lines that. Identify the numbern 1. Have reassurance
Information 2. ldentify the line service(s bus stop platform serve the stop. of the bus line ang about the onward
System 3. Locate the nearest bus 2. Have an estimation of the time fo  destination service
stop wait for the service: 2. Know how the bug 2. Have an estimation
4. Locate the destination 3. Be informed how the bus stgp  environment works for the time to wait
5. Have a preliminary view works — expression of the for the onward service
of departure time, waiting functionality of the bus stop 3. Be informed how the
time, duration of trip and environment interchange point
costs. 4. Tariff Information works — expression of
6. Verify the need for 5. Be able to review your plan or the functionality of
interchange trace alternatives the interchange
7. Check accessibility of the 6. Be informed about the bus(es) environment.
vehicle number as it approaches the 4. Have access to a
8. Verify the accessibility of platform Service Centre to
the walk to the bus 7. Have access to a Service Centre enquire for more
stop/terminal/station to enquire for more specific specific information
information
Orientation 1. Have access to information to 1. Be informed about the distance| 1. Follow the route| 1. Leave the arrival point
System reinforce the chosen path with  between the adjacent bus stops| along the journey by and reach the
important points : (upstream and downstream) announcement of bus departure point
supermarket; hospital; 2. Be informed about the kind of stops and route map | 2. Be informed about
churches, etc service facilities offered within a| 2. Have a general view access to facilities:
2. Be alert to any kind of convenient radius of the bus stop  about where the toilet, information
situation that might represent (medical, educational, important destinations  points, lifts, help
danger: crossing point, cycle entertainment, food, market are along the route
lane; services) 3. Know where to ge
3. Know locations of any resting 3. Be informed about the condition off the bus
facilities along the path and access level of the 4. Be informed abou
4. Confirm a unique infrastructure within a convenient  modal interchange
identification for the bus stop radius of the bus stop (footway points
in use. condition, rest facilities, etc)
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Carmienet al. (2005, p: 240) also described the various aatisiitnvolved in using
public transport as “atomic cognitive steps”. Imithview “each high-level activity

(e.g.: plan, wait, and move) also involves a sesfdewer-level cognitive tasks. For
example, while waiting users reflect on where tasyin the journey, what vehicle they
are waiting for, how to identify and select thereot vehicle, and where to move and
board. In other words, every step - including thpesmrance of doing nothing —

imposes significant cognitive loads.”

The ‘apparently’ simple task of doing a journeylus actually involves a set of
complicated mental processes which is individual different (for each participant)
and for each different environment (city cases:damand Brasilia). The following
sections explain in more detail the concepts tbatprise this phenomenon: the

concepts of the Journey Chain and the Informatibai©

2.2.1 The Journey Chain and the Information Chain

The Journey Chain is defined by different authéryd, 1996; Tyler, 2002) to describe
the sense of continuity of a journey. A journeyrtstbefore leaving honfi@nd ends

when reaching the final destination. For the sdlexplanation, a Journey Chain is
composed of two phases: the Planning Phase arMdtieg Phase. In the case of a bus
journey, the Planning Phase consists of gatheongesnformation to execute the
journey by bus. The amount and the type of inforomatised is the object of this
research. The Moving Phase consists of six stagaking to the bus stop, waiting at
the bus stop, getting on (boarding) the bus, ridgegting off (alighting from) the bus
and walking to the destination. Figure 2.1 illustsathe different phases and stages of a

(single) Journey Chain.

The two particular stages ‘Getting On’ and ‘Gettldff’ were added as separate stages
because they are considered complex and criticali$abled people. Complex because
they imply a transition period in which the useanbes from pedestrian to passenger
and this ‘transformation’ involves many individuapabilities which could be critical
because they can be dangerous e.g. the risk migfaWhich for this particular age-
group is very important. (DTI, Mackenzit al. (2000) andZijlstra (2007)).

® Home is used as the place of reference whereotiméy is structured with the minimum amount of
information desired.
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Moving Phase

| Bus Stop
/ Riding \
/ \
," Getting on Getting off \
1
! Bus Stop \
| |
\ Waiting \
‘
|
\ \ |
Tt !
T - !
- /
I
//
Destination

Figure 2.1 — Journey Chain: Phase and Stages

The concept of information during the Journey Cheas further investigated and
combined with the concept of the Information Ché&iigure 2.2 illustrates the general
function of information at different stages of fbarney. In thePlanning Phasgthe
individual will, in theory, prepare his/her journéhe actual details and amount of
information gathered will depend on individual a/ironment capabilities. The
Moving Phasas understood as the phase where the plan wplibén practice. It is
actually the real journey, while the former (PlaignPhase) can be understood as a
virtual journey or a schema. Ideally, it is expélctieat an accessible environment will
support the individual during the journey providimgentation during all the stages of
theMoving Phaseso the individual can confirm/update his/her pl@ee Chapter 3,

Section 3.3.3, Figure 3.9 for theoretical explasratf this part of the phenomenon).

The Information Chain also needs to offer informatio reduce stress during the
Waiting stage and provides information to monitor the ldispment during thRiding

stage. More complex journeys involve changing totlaer route and even to another

mode (Interchanges).
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Origin
' Planning: prepare a journey

Interchange Point: Guarantee flow (fluency) of ifiation;
reduce stress; keep user informed about arrivalaftieres

I This can assume the role of planning phase.
I — )
/ Riding: monitore the displacement
/ indicate where to stop
//
‘ Bus Stop
Getting On Getting Off

Bus Stop

Waiting: Reduce the stress of waiting and keep the
user informed about expected arrivals
L

Destination

Figure 2.2 — Information function along the Jour@hain

The concepts of Journey Chain and Information Chegrnbased on the need to provide
accessibility and improve mobility to guaranteerssedependence. Frye (1996, apud
Tyler 2002, p: 14) defined a journey, (public tramg journey), as “a set of linked
elements, each of which has to be accessible éowtiole journey to be achievable”.

She called this the “Accessible Journey Chain”.

Tyler (2002) stressed that each link of the chairstnbbe in place for the journey to be
accessible. The extra link in the chain consisisfoirmation and it can be more
explicitly understood if it is defined as anothéam, the Information Chain, which in
fact, acts in parallel with the stages of the Jeyr@hain, as defined by Ackermann
(1995).

Even though the accessibilitgnd mobility topics are quite mature concelits

Transportation Research, Journey and InformaticeirCére rather recent concepts and

" Accessibility: the ability to be approached, resttior entered and in this context represents the efa
reaching and using a bus (Tyler, 2002)
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less explored in real conditions. It is necessamstablish what tasks and subtasks are
necessary to complete the activity and investifsgemportance of accessible

information system for a target group.

Thus, due to the complexity involved in the studgkt proposed, i.e.: understanding the
information flow during the journey chain (or beingre specific, understanding the
information use to plan and execute a journey ls/ibto an unfamiliar environment),
contextualised by the study-activity proposed tdip@ants as: ‘visit a doctor in an
unfamiliar environment’, determined by the choiceihderstand the phenomenon in a
holistic manner, in order to capture the notioraftinuity of the information flow (and
the multi-disciplinary characteristics of the véiis involved in the construct, listed on

Table 2.2), it is considered important to study itidividual in a real situation.

In summary, the nature of the phenomenon studi¢isresearch is centred on the
individual and in particular the individual’'s belawr in real settings. Users facing a
problem-solving task (proposed journey to (un)féanienvironment) are submitted to a
set of stimuli (information provision — Informatid@hain) and make decisions
(construct a plan using cognitive process) thatiapendent on their own
characteristics (Individual Provided Capabilitiesl &knowledge/experience) and react
to face the circumstances (Environment CapabilRegquired) as they perceive them
(cognitive process) in order to achieve their fidatination (target) and be able to do
their desired activity (motivation). The phenomem®imherently individual and
presupposes uninterruption, (unless the interrap@ choice that participant made
during the execution of the real journey, and tfegeealso an output (more details of

this specific case is given within the result aselyn Chapter 7 and 8).

The next section describes some methodologicalideraion to study the phenomenon
formerly summarised (last paragraph). After sonseussion item 2.3.1 resumes how

the study-problem is approached in this study.

& Mobility: the ease of movement from place to plaaed thus represents the ease with which a person
can reach an activity. (Tyler, 2002)

° The traditional concept of Mobility (meaning tréveas been put in discussion by the Quality okLif
line of research demanding a more comprehensivaitilefi (e.g.: psychological benefits of movement).
See Metz (2000)
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2.3 METHODOLOGICAL CONSIDERATIONS

This research seeks to represent the way eachdodiwses information provided by
the bus system and how he/she finds his/her wapfiamiliar environment to reach the
final destination and complete a hypothetical aigtivi herefore, as stressed before, the
analysis of the utilization of information is indiwal and throughout all the stages of a
Journey Chain in real environment conditions. g purpose a quantitative-only
approach is unable to provide the necessary t@mlause they are not able to treat
open-question types, (which are important in otdarnderstand ‘the rationality’ of
using particular information), they cannot captsujective concepts (attitude,
perception, feelings, needs, preferences) systeatigtand they do not explain how

behaviour is influenced.

It is important, as defined by Lewis (1997), to sioler the influence different factors
can have on the specific individual. In this man@aecrucial step in this kind of analysis
consists of a detailed description of the char&ttes of each individual, using different
techniques to account for their inherent heterogeioé experience and skills. As
highlighted by Schinazi (2006), this level of arsycannot be conducted using only
traditional statistical significance testing (swshStudent’s t-test and ANOVA) which
rely on group averages and the assumption of nadistmibution because significance
testing does not tell whether differences actualatter nor provide any explanation

regarding effect.

Different qualitative approaches were consideretthénfield of transport studies. Some
attempts at partially representing the broader epnof information use have ended up
using different techniques to investigate passeatjgundes and perception: interview
techniques (Atkingt al, 1994), prototype models (TCRP, 1999), before aftet
behavioural surveys (STOPWATCH , Ouwerslebal,1997), use of questionnaires
(TRB (1995), DeJoy (1992) and Wixey al(2005)), Diary Methods (Wheeler & Reis
(1991), Focus Groups (Seale, 2002) and Rankingti@o®n a scale in relation to
others) Northampton County Survey, UK-1994 in TQR®99, Report 45).

Although some of these cases have used subjeetihaigues (interviews, ranking)
recommendations are done with large samples, agjggegated analysis and

submitting the data to statistical examination. ©hguts vary from explaining users’
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behaviour interpretations; travel decisions analysisystems layout recommendations
(many lists with detailed design characteristies@oduced: information about size,

colour, signs, type of letters, distance).

A different approach to study issues related witteasibility issues was presented by
Carlsson (2002) who made use of the concept otifumal limitations from the health
and occupational therapy disciplines (CAOT, 199@ WrHO, 2001) to analyse
accessibility assessment in public transport. Atanexof focus group interviews, live
observation and critical incident technique wergligg in moderate large samples (20,
133 and 150 participants, in different stageshis study. Another study, conducted by
Huska-Chirroussel (2000), has adopted conceptegiitive psychology and spatial
knowledge to investigate information process affie@aint types of information
(symbolic, textual, plan and pictorial informatiomith drivers and pedestrians. A
mixture of questionnaires, psychometric tests as@laf information types in real
situations are the procedures adopted to extraatfotam participant, 32 drivers and 40

pedestrians, in this work.

The examples presented are not an exhaustivaulishey offer an idea of different
techniques and the scope of the methodology tteabblan developed to study public

transport information use.

The emphasis in this study is to understand theotisdormation in the real
environment and to allow inspection at the indiablievel. It consists of applied

research with the individual behaviour being theufoof analysis.

Applied research refers to experimentation in tteaaf human behaviour change.
Broadly speaking the tendency during the first béathe 2¢' century was to compare
groups of individuals and the use of a statistigadroach to psychology. In general, in
Group Study Approach (GSA), participants were regplito perform tasks within a
controlled environment. According to a review byuPd 967, 1969) the procedures
used in applied research range from case studtbsawd without measurement to

series of cases typically reporting percentageioass with no control group.

A review by Bergin and Strupp (1972) demonstraked €ven under favourable

conditions the applications of group comparisonepasome difficulties:
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i.  ethical objections (administration of treatm8iinn one group while the other
group becomes the no-treatment control);

ii.  practical problems (collection of larger numberslgnts homogeneous for a
particular behaviour disorder is often a very diift task);

iii.  averaging results (the obscuring of individual iciah outcome in group
averages);

iv.  generality of findings (it is not possible to detéme which particular patient
characteristics are correlated with improvements)

Concerning the topics ii and iii listed by BergmdaStrupp, Schinazi (2006) added
another observation, suggesting that the unsuitabii broadly classifying individuals
into groups, could lead to deceptive results, bsedudoes not allow for an important
distinction between ability (“possessing the quyaiit perform”) and present

competence (“actual performance”). For example:

“Consider a model-building task where an individiglasked to tactually
construct a model by positioning different cardidogieces in order to
reproduce the spatial position and relation betwaiffiarent elements in an
environment. An individual who fails to perform Wweh this task can
sometimes be labeled as having poor cognitive ngpabilities. Here, it is
important to consider that this sub-performance mayhe result of present
competence. This individual may have a perfectueate representation of
the environment but the actual externalization loé trepresentation is
hampered by the task the individual is asked toptete. In this case, a
model construction task where successful complatemuires not only an
accurate representation of the environment but &ils® motor skills.”
(Schinazi, 2006, p: 3)

It is useful to note that Schinazi's terms provédelose match to those used in the
Capabilities Model (Cepolina & Tyler, 2004 and Ty{2006), which is discussed in
more detail in Section 2.4 and Chapter 5): Schigaability’ appears to be broadly
equivalent to ‘provided capability’ and his ‘preseompetence’ is similarly equivalent
to the relation between the provided capabilitied the capabilities required by the

environment.

When taken together, all these characteristics rttestrthe person needs to be
understood at the individual level because theadsoand decisions being studied are
highly individual in nature. In order to understahe individual, different types of tests

need to be applied to backup the results withisarable reliability.

9 Treatment: any set of measure or instruction
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Also, there has been a gradual change in appré@ach,understanding only the
individual to understanding the individual in thentext of the environment, in order to
identify how an individual experiences and intesasith environmenrt. Therefore, in
addition to understanding the individual, it is esgary to understand the interaction
between the individual and the environment. In roaldknd psychological research
words, for example: what type of clients under wd@tditions improve with a given

treatment?

According to Eckeret al. (2000, p: 464) “the use of functional analysisvies an
empirical conceptualization of problem behaviourd apecifies individually-tailored
treatment procedures” (Baer, Wolf, & Risley, 1968\ common approach to
evaluating functional relations between behaviowt avents surrounding its occurrence

is to employ single case experimental designs” (SCD

In 1970, Bergin and Strupp suggested that in c:@lachieve this, one must study one
individual through a period of time, while changitng status (for example, adding and
removing) of each dependent variable one at a fithey proposed using the
experimental Single Case Approach (S€)Aor the purpose of isolating the
mechanisms of change in the therapeutic processbasic design of SCA is a time

series for a single person and a single outcontl,avingle time of intervention.

Horner (2005, p: 166) states that “typically SCRdlves only one participant but may
include multiple participants (e.g., 3 to 8) iniagte study. Each participant serves as
his or her own control. SCD are organised to previde-grained, time-series analysis
of change in a dependent variable(s) across systemgioduction or manipulations of
an independent variable. The effect estimate coagpidwe outcome before and after
treatment for changes in slope or intercepioiner (p: 166) also states th&CD is
experimental rather than correlative or descriptared its purpose is to document
causal, or functional, relationships between indépeat and dependent variables.”
“Such designs allow for the systematic manipulatibrelevant variables to evaluate
intervention effects for individual clients” (Chtj007, p: 451).

11 Environment here is taken as a broader term tatvary from interaction in a classroom, in clithica
settings (e.g.: inpatient hospital settings, ougpatreatment centres, or summer treatment progjram

12 Other abbreviations used are SSD (Single Subjastigh, Shadish (2007) and SCD (Single Case
Design, Chirt, (2007))
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The basic SCA format is known as ABA. A compreheaslescription of the ABA
process (and its variants) is given by Barlow aredsdn (1984). The initial period of
observation (called the baseline or A-phase) ire®lthe repeated measurement of the
natural frequency of occurrence of the target biglas under study. The primary
purpose of the baseline measurement is to hawandasd by which the subsequent
efficacy of an experiment intervention can be extdd. In the B phase the treatment is
introduced. This is followed by a second A phaaeeturn to the baseline in which the
treatment is removed and the initial state is taiesl. The differences between the two
baselines are compared and the treatment is egdlUaemonstration of a reliable
effect is determined by replication of interventemd baseline levels of performance
over the course of the experiment. “External validif results from single subject
research is enhanced through replication of thectffacross different participants,
different conditions, and/or different measurethef dependent variable.” (Babson
2007, p: 76)

One of the criticisms of GSA applied to neuropsyoby research ((Zurif (1989), Zurif
(1991), Bates (1991), Caplan (1988) and Shalli®88)) is about the impossibility to
have pure replication on any kind of case studyg{si or group based). Zurif, 1989 (p:
243) commented that, “in most cases, group reuililltde less prone to idiosyncratic
results than will a SCA, so that, over the long, fiewer discrepant empirical findings
should emerge from analyses of group data.” Anathiéicism related to the approach
to “provide numerous trials on each task becauserga may well develop strategies
over the many trials which obscure underlying psses.” The ‘pro_GSA' alleged that
they “can use fewer trials per subject and thusearethe emergence of such obscuring
strategies.”ipid p.243)

McKillip (1992, in Shadish 2007, p: 98) drew atientto the fact that SCA can have
many variations, such as “the use of a controlesttbwho does not receive the
intervention, the removal and reintroduction ohtreent, or the measurement of control
behaviours.” Shadisét al. (2002) added that, sometimes it is “modified kyaducing
treatment(s) at different time points for differentbjects or focusing on different
behaviours for different subjects Moreover, the banof observations of each subject
varies considerably from study to study, often fijoist a handful to over one hundred.
Finally, the design is sometimes extended to sgralips of participants instead of just

one, using the group mean rather than the indiVidligervation as the unit of
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observation over time.” Shadish (2007) complemetitat] variations used in Single
Subject Design practice also include multiple deleen variables and differing lengths

of time. They introduce more complexity into accoun

Most of the SCA experiments found in the literatare based on patients that have a
physiological or psychological (emotional) problesnch as depression or
schizophrenia. The treatmefitare also well-established in the following arease of
drugs on schizophrenics and depression (Miller 3193unishments, isolation in
educational environment (learning techniques EcR&®0), social change (Jayaratne &
Levy, 1979), psychology treatment (eating behavi{dgras, 1974), phobic patients
(Leitenberget al, 1968), sexual behaviour (Barlow, 1969)) and latdem (Lawson,
1983).

Cardoneet al. (2000, p: 44) conducted a SCA reversal study (ABA)examine the
effectiveness of using a computer to increase titeon developmentally appropriate
visual analysis activities dive childrenwith disabilities. ... All participants were
diagnosed with speech and other developmental slefde child’s ability to attend to a
task was measured by direct observatibthree variablesvisual attention to task,

sitting tolerance and number of distractions.”

Others, like Eckeret al.(2000, p: 463) used SCA to “demonstrate the effeogss of
school-based interventions in the area of readiagemplex skill involving numerous
components, including word decoding, semantic a;@ sl sentence processing
(Lombard, 1988).” “The analysis combined both skidlsed and performance-based
reading interventions on the oral reading fluentcfoar elementary-aged students

identified with mild reading problems.ib{d p: 465)

The type of research that used SCA is in the eaggliresearch fieldAccording to

Christ (2007, p: 451) “the goal of empirical resdais to initiate systematic
manipulations that support conclusions regardiegctiuse—effect relationship between
the independent variable (IV) and the dependenable (DV).” In principle, the SCD
“Iis limited to the use of dependent variable(s} tten be measured on many

consecutive and closely spaced occasions and cexpleeted to change rapidly in

13 One must not considered that drugs, punishmeotgtien are the only measures taken by therapists.
Counselling, reinforcement and individual accompaanit are also part of the treatment on those case.
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response to treatment introduction and removahgdsaish (2007, p: 98).However, as
can be observed by the last studies, the princgaase applied with more flexibility

(e.g: using more than one variable (Cardona) arsassisg complex skills (Eckert)).

Like any other design, SCDs have their own pracpoablems that sometimes impede
their use. One important issue is the internalvigliof the experimentCampbell and
Stanley (1963) propose that internal validity tie tbasic minimum without which any
experiment is uninterpretable” (p. 5). Accordingdbrist (2007, p: 451) “Threats to
internal validityare those factors that have the potential to peogiternative
explanations for the observed effects.” Campbell &tanley (1963) identified eight
threats to internal validity: history, maturati@gesting, instrumentation, statistical
regression, mortality, and interactions betweendairjese various threats”, (Table
2.3). Christ (2007, p: 451) stated that “a studyusth be designed to assess for and,
when possible rule out, the influences of extrasemrents and conditions. When such
threats and rival hypotheses cannot be assessedladdut, then the internal validity

of the study suffers. “

Table 2.3 - Threats of Internal Validity

Threat Description

History Intervening events that influence measurement outcomes

Maturation Change in participant behavior that is extraneous to their response to manipulations
Testing Influence of testing, observation, or measurement on the dependent variable
Instrumentation Changes or inconsistencies in how phenomena are assessed in a study (e.g., observer drift,

change in observers, interobserver accuracy)

Statistical regression  Tendency for extreme values or observations to trend toward more typical levels over repeated
assessments

Mortality Loss of participants

Interactions Result of combined influence of multiple threats

As exposed, both SCA and GSA have important linoitet that should be considered
when applied into research to study human behaviand interactions with
environment. The next section explains how theareeproblem is treated in this

study.
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2.3.1 The approach to the study-problem

First, considering the discussion about the natfihenomenon, presented in Section
2.3, there is a clear need to understand the thaiVibecause the choices and decisions
being studied are highly individual in nature. Sstahe individual characteristics need
to be captured, within reasonable reliability. Twer this, a Battery Test was devised in
order to investigate the basic physical, sensodycagnitive functions of each

individual and this is detailed in Chapter 5.

Third, there is a need to understand how the iddadi interacts with the environment,
which, in this study, is to understand how indiatluses his/her own rationality and

thought processes to make decisions and choiaesaiton to public transport journey.

So, the problem referred to in the current studiigdi from the established ones in the
medical area. The problem here is characterisadcasnplex skill: the strategies an
individual uses to plan his/her journey by busdcad activity. It is neither a typical
psychological nor a social problem but it does haw@ponents from both areas.
Decomposing the study-problem again: The individsia user, facing a problem-
solving task (undertaking a proposed journey toidiamiliar environment) submitted
to a set of stimuli (information provision — Infoation Chain) and making decisions
(construct a plan using cognitive process) thatapendent on his/her own
characteristics (individual capabilities providedl&nowledge/experience) and reacting
to face the circumstances (environment capabiliggsired) as he/she perceives them
(cognitive process) in order to reach the finalidesion (target) and be able to do the

activity desired (motivation).

The recognition of behaviour is not so trivial: éethe goal is to understand how
individuals use the bus information system. In otdedo this, it is necessary to
understand what types of information are provided l@ow individual uses

(selects/processes/uses) them to plan and underjakeney.

The set of actions that allow basic understandfrigformation use are:

i.  Classification of information provided by transpagstems in the two city-case

environment, detailed in Chapter 4, and
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Capture the use of information to plan and exeth#gourney in order to complete
the activity. This needs to be done in three dififéimoments of the journey:
1st.  selection of information pieces (inspection andich®f information piece)

2nd. process of information: organization of informatipieces in a plan format
(and the part not formally represented on plan)

3rd. use of this plan in real journey.

In order to achieve item i, it is necessary tolggptechnique that allows qualitative
analysis of the individual, such as: careful analg$ problem and relevant details;
implications in arriving at a solution and evaloas of own performance. The format
adopted is the SCD_ABA format. An experiment wasuge INFOChain Experiment
(Detailed in Chapters 5 and 6). The independenabkes are the information (the
current available and the set created for the é@xjeert) and dependent variables are:
the plan (selection and organization of informaiiothe planning phase) and its
internal process (process of information) and therey (used information in the

moving phase).

SCA was chosen because it is a technique that cystématically explore subjective
constructs. The SCA in this study looks at theviatlial choice of information at
general level: what types of information (e.qg.: @p@nal type (E_type), time-wise type
(T_type) or accessibility-issues type (Al_type)xplained in Chapter 4, Section 4.3)
were used during the baselines and treatment pHastbe INFOChain experiment, the
baseline observes the natural way to plan and éxecurney (before being exposed
to treatment). The treatment consists of the fa@atbn of the Information Chain
concept (the schema, Figures 2.1 and 2.2) andhtiteauction/exposition/awareness of
Al-type of information created for each city-casbe effect that the treatment might
cause in the subsequent use of information is amatysed in the return to the baseline
condition, which verifies if any modification wabserved. The SCA element of study
was the plan (written and oral version). It ishe plan (the representation of the
individual’'s strategy to complete the activity) tlitais expected some sort of
improvement. To study the details of the use asrimfation (process and effective use
in real environment), exploring the interactionvbe¢n individual and the real

environment, the Capability Model (CM) was combingth SCA.
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The combined format SCA/CM allows the investigatosystematically evaluate
important points in relation to the participantiglividual capabilities (Provided
Capability) and the capabilities demanded by therenment in which the activity
takes place (Required Capability), in other woedlmws thorough investigation of how
easy the planning and execution of a journey e environment could be. More

details of the Capability Model are presented enrkxt section.

Details of the methodology and considerations abmtinderpinnings of the choice
(SCA/CM application) plus threats to internal véldbf the experiment, listed by
Campbell and Stanley, adescribed in Chapter 5 (Battery Test and Envirortmen
Inventory) and Chapter 6 (Single Case Analysis dostbwith The Capability Model)
and Chapter 9 (threats to internal validity of éxperiment).

The Principles of the Capability Model are sumn&is the next section to explain
the concepts underlying the interaction of thevitlials with the environment in order
to complete the activity proposed by this study.idnoduction to the concept of
individual awareness follows to explain what isrgpto be investigated at the

individual level.

2.4  CAPABILITY MODEL

Sen (1993, 1999) presents the notion of functiomimg capabilities as a way to think of
“the various things that a person manages to db€pm leading a life” (functioning,
(1993, p: 31) and capabilities represented “theradttive combinations of functionings
from which a person might choose and which theyhingghieve”. According to Tyler
(2006), in Sen’s view “there is a distinct relasbip between what a person could do
and the activities they choose to do” and he arghet‘the capability of a person
concentrates on the concept of what their actuéityato achieve in fact entails” and
continues ... “This suggests that a person has af sdiilities which at least in part
determine which functionings are available to titernhoose. This set is called their
capabilities and these were related to the acakgsproblem by Cepolina and Tyler
(2004).” (Tyler, 2006, p: 338).
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The Capability Model named by Cepolina & Tyler imadel which developed Sen’s
idea and analyses accessibility considering therastion between a person, the
environment and the activities an individual wantgpursue. The activity is defined as a
set of tasks (choices). The environment consisphgsical, social, legal and policy
dimensions. The environment demands certain cafediin any individual in order for
them to be able to interact with it successfulhede are referred to as “environment
capability requirements”. The capabilities requibgtthe environment thus define the
conditions under which the activity can be achievidee body structure and equivalent
body function of an individual constitutes indivalis capability, what is called
“capability provision”. Figure 2.3 illustrates thieree basic components of the
Capability Model.

INDIVIDUAL ENVIRONMENT
Individual Capability |« »  Environment Capability
Provided Required

7Y
ACTIVITY <
Set of Task (Choice)

Figure 2.3 — The three basic components of Capablodel

As an individual engages in an activity, he/shedsde have ability to do the activity.
This capacity depends on his/her body functiontaedenvironment. An individual
might perform the activity with no problem, depergion the environment. How well
this individual interacts with the environment wdkkpend on how well the environment
is adapted in the sense that a well-designed inel@vironment demands a lower
level of capabilities than a badly designed or ggressive natural environment. An
activity is accessible to an individual if his/teapabilities are sufficient to meet the

capability requirements of environment.

Environment Capability Requirements < Individualp@hility Provision

An individual's capability can be altered (e.g.fmpviding equipment or a personal aid)
but sometimes this procedure is not sufficientuargntee access to an activity. If the

activity requires more capability than it is possito give to an individual (due to a
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technological threshold, for example), the activwityhat environment imposes

constraints on the accessibility of that individual

Another component that can be modified is the emwvirent (e.g. natural physical and
human-made physical world, other people, sociaksys, policies, rules and law).
Several norms and rules are being updated in ¢odacorporate the principles of
accessibility and mobility into engineering, areltiure disciplines as well as guidelines
for local authority communities to plan more acddssenvironments. (e.g.: London:
DETR (1996), DPTAC (2002), Peck (2000), DepartnfeniTransport (2002), TfL
(2005, Improving Walkabiliy) and Legible London (0) (Brasilia: NBR 9050/94,
Cddigo de Tréansito Brasileiro - CTB/1997).

Sometimes the environment is too hard to modifgdgyaphically and/or economically
not viable or culturally not acceptable) and intttese the activity will need to be

modified.

The Capability Model examines how people interaith whe activity-environment
combination to see how capability requirementsnaatched by capability provision. In
that sense, the philosophy of the Capability Masleised in this work: a journey into
an (un)familiar environment will demand a set dbimation to be constructed by the
individual. The individual needs to compose a iado the journey. The INFOChain
experiment investigates the individual’s capabildycompose and execute this journey
in the real environment and verify if the curremformation system provides the

necessary information to do the activity. The pgptes used are described in 7 steps:

i. The individual has a set of capabilities (alreadjsted as much as possible by
medical professionals), for example: pair of glasbearing aids, mobility
devices (crutches, zimmer-frame), among others.

The individual capability is assessed via the Bafleest (Detailed in Chapter 5)

il. The problem is presented (one of the sub-taskseohctivity):

A Journey (origin and destination) to an (un)faariienvironment is presented.
The Environment Capability demanded is capturethbyEnvironment
Inventory, also explained in Chapter 5. The le¥ahformation available in the
two city cases, also part of environment capabiigyllustrated in Chapter 4.

iii. The environment is roughly assessed.
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The individual judges how much effort s(he) needdedal with the problem
based on his/her own knowledge of the problem:rial load of effort is
estimated; Some choices to deal with the problearganerated (do the activity,
abort, postpone, ask for help). This is part ofititividual cognitive processes
captured by the application of SCA/CM in the expennt, described in Chapter
6.

iv. The individual chooses an action aimed to overctimagroblem.

The individual uses a strategy (selection of infation and process a
representation of a journey) to construct a plarHte journey. The individual
uses strategies to put his plan into action (dgabmey and use the information
processed). This is the output of the SCA/CM methagly, applied in the
INFOChain experiment, presented in Chapters 7 (bar@ase) and 8 (Brasilia
Case).

V. The chosen action involves specific body functions:

The strategy involves the ability to encode infotimaand make use of it.
Cognitive, sensory and physical functions are imedl The relation between the
set of the subtasks to complete the activity aedstt of individual functions is
pre-defined in Chapter 5, Table 5.19.

Vi. The individual capability (physical, sensorial andntal) and the environment
required capability (in this specific case: phyksizcial features of the journey
and the level of information provision) are comgharéhe method of
comparisons, the profile of the deviations, is &splained in Chapter 5,
Section 5.8.

Vii. If the individual's provided capability (ability toompose a plan and physically
execute the journey) exceeds the environment chipeb{physical features of
environment, including the level of information pision) required, the
individual can complete the activity (arrive at thestination, in time, as
constraint by the INFOChain experiment set). Ttseilte of the INFOChain
experiment (achievement of the activity proposed)mesented in Chapter 9,
Section 9.5, Table 9.3.

Figure 2.4 illustrates how the seven steps of gpdi@ation of the Capability Model,

previously described, were applied to the INFOCleiperiment. The INFOChain

experiment verifies the information use based encitintext of Accessibility
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argumentation: Information (easy to find; easygach; easy to understand and easy to
use) during all the stages of the journey (Jou@legin).

The activity is proposed: the mode (bus), the ar{giways from UCL or UnB
(Brasilia) and the destination (5 different ona®) given. Therefore the only degree of
choice the individual has is to choose a bus serfrestricted options) and the path to
get to/from bus stop (variable but also restridigdime constraint imposed by a
hypothetical schedule of the appointment presetat@drticipant). The analysis of
SCA/CM concentrates on outputs of the interactietwieen individual capabilities and
environment capabilities (or more specifically widual capability awareness and
information awareness, introduced in the next eagtio achieve the activity ([S]
Success/[F] Failure). Part of the environment céipabequired (the information set:

E/T/Al type) is manipulated by the experiment.

SINGLE CASE APPROACH CAPABILITY MODEL
(SCA) (CM™)

focus on focus on INTERACTION

'

INDIVIDUAL ENVIRONMENT
relates tc
Individual Capability |« »| Environment Capability
Provided Required

SCA/CM

i

Individual Capability
Awareness

Visit a doctor
(SIF)

Information Capability
Awareness

How easy is it?
JOURNEY CHAIN
& INFORMATION

CHAIN

ACTIVITY
.| Set of subtask (choice) to

| execute a journey by bus in
real situatiol

Figure 2.4 — Application of Capability Model in IKFEChain Experiments
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The rationality for the evaluation of Informatiogstems is: the more accessible the
information system, the less capability is requmed the easier the construction of the

plan would be and the smoother the execution.

The definition of accessible information is compéthough many of the regulations
(norms of each country: UK and Brazil, detailecCinapter 4) agree in essential features
such as: information should be available in varifoumats and different media, easy to
use, readable, legible, complete and fluent areldtehe point of use. The quality and
the content as well as the places where informatiost be available is variable and the
access to it is very variable (from city to city)dadependent on different factors, such
as: economic resources, technology domain, disabivareness and public transport

policies.

The Information System is related to the abilityuse it for one purpose (e.g. to do an
activity). Two components can influence the acaxacution of the activity. The first is
the ability to construct the plan for the journespich involves manipulation (selection
and organization) of information extracted from thi®rmation system. The second is
the capability to execute the plan of the journeg arrive at the destination (use the
information), which involves interaction with thaysical environment (including the

orientation system found on streets).

Whatever the level of information system availglplee-condition: essential type of
information to operate the system must exist} itecessary to know that information
exists and where to find it. Therefore, awarenesses as a pre-condition to use
information and is therefore a key element in tleel\ of Information Systems and

Orientation Systems and this is discussed in tkesection.

2.5 THE CONCEPT OF AWARENESS

For the purpose of this study, awareness is def@isethe knowledge about something,

even though this knowledge might not be conscitwsnally represented on the plan).

According to Merikleet al. (2001, p: 118), “There has been considerable dion in

recent years regarding whether subjective or obcheasures provide the more
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accurate method for assessing if stimuli are peeckivith or without awareness for
summaries of these discussions see Megkk, 2001 and Merikle & Reingold, 1998).
Briefly, with subjective measures, awareness isss on the basis of the observers'
self-reports of their conscious experiences, whsevdath objective measures, awareness
is assessed on the basis of the observers' formdecdecisions regarding different

stimulus states” or with intrusive devices placadheople to measure electrical signals.

Merikle (2001, p: 119) added that “the concept@fcgption without awareness has
been shown to have a solid empirical basis, arichaortant direction for future
research is to explore the ways in which stimuhfisrmation perceived without
awareness influences conscious experience. Thiab\aevidence suggests that
information perceived without awareness can infb@econscious experience in at least
two distinct ways. First, it can bias what stimale attended to, and second, it can

influence how attended stimuli are consciously eemneed.”

Still in the perception/awareness area, Kayash20ag3) defined awareness as “a
metacognitivé® skill, in that it is a trigger to provoke the obsation state in working

memory° and cognitive activities.”

In the context of Transport, awareness, accordir@harles River Associates (2001), is
a stage of information processing and applicatibmextends to the potential user’s state
of knowledge and perception about a service anthasacteristics. This state of
knowledge is acquired via information perceivedh@mously or unconsciously).
Addler’'s statement (Addler 1993) could be seerom@iement this view, suggesting
that the need for information changes as travelecome more informed about a
network. Also, Jackson (1994) added that the usefid of a system depends on
different perceptions including time, costs, dewismaking effort and psychological
effects. From another perspective, for an Infororaystems to be considered effective
(and not only technologically advanced), as Adtat Blue (1998) and Lyons and
Harman (2002) state, there are a number of fatbaisgard as: awareness of

information availability and the inclination andpaptunity to access information

14 Metacognition: Refers to think about one's owrcpss of thought (Sternberg, 1999).

15 Working memory: within cognitive psychology thafees to the structures and processes used for
temporarily storing and manipulating informatiohttp://www.absoluteastronomy.com/topics/Cognitive
_psychology)
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alongside the provision of information items thag eelevant to traveller’s

requirements.

“In multimodel information services, awarenesshef tetails of travel alternatives for
the journey the user want to undertake is esséant@ider to compare various mode

options.” (Lyons and Harman, 2002, apud GrotenBQ&7, p: 28).

In the present study, the awareness concept istige¢ed in practice. At first,
awareness is divided into two single concepts: Awass of Information (amount and
type of information before journey - select andgess - from the set of information
items the individual has investigated) and Awarsreg<Capability (amount of
information needed to deal with individual’s comalit to complete the activity in the

environment proposed). Both concepts are explainedktail, in Chapter 6.

2.6 THE TARGET GROUP: OLDER PEOPLE

In general terms, the methodology developed coelddplied to any person but, in
order to delimit the target population of this stahd because the methodology needs
to be tested more broadly (so at this stage n@ouséd information needs to be
produced, e.qg.: tactile maps for visual impairedgbe or interpret for hearing people),
participants will be restricted to people who: cse their visual abilities (with or
without glasses/lens) to see information; can detl the environment (they have lived
in the city more than an year); can read and utaiedsEnglish or Portuguese (UK and
BR cases respectively), are able to communically@ad can use their main cognitive
resources: perception, attention, thinking and ngm Battery Tesf was prepared to

identify the minimal requirements for the experithamong the target group.

The choice was to test the methodology with a gtbapdo not have severe physical,
sensory or cognitive impairment but are neithemypoor fit — the older group was
chosen, more precisely individuals over 65 yearmsgef. “Although chronological age is
an imperfect measure of what is meant by ‘old’j%the traditional milepost of senior

adulthood”, Coughlin (2001, p: 2). “Indeed, thesend consensus about what

16 Battery test: A series of brief different to tastindividual's qualification for something.
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constitutes ‘old’. Any categorization by age obssudiversity of older people,

physiologically, psychologically and sociologicallyBowling, 2005, p.2-3)

Coughlin (2001) states that a fundamental charatiteof development across the life-
span, from birth to death, is that the human ogyanchanges and that involves a

variety of gains and losses.

In general terms the main declines found relatezbteses as people age are:

There is a gradual visual performance decline enlater decades of life, including
reduced mobility of the pupil (“papillary miosiseduced flexibility in the lens
(presbyopsia), increased light absorption by the [senile cataract), reduced retinal
illumination, degeneration of central retina (macwdegeneration) and progressive loss

of central vision.

Hearing deterioration (presbycusis) is also moeardttic later in life, accounting for 60
dB loss sensitivity by the age of 90, as pointedbyuMather (2009).

Odour identification declines after 60’s. In thekperiment Meisanet al (1998) found
that young subjects had over more than three ttheeaumber olfactory cells found in

elderly subjects.

According to Birren & Botwinick (1951), Chaput & &teau (1996), Miles (1931) and
Welford (1977), age can also affect perceptual-mietoction, eye-hand coordination
“Examples of age-related modifications of this fimtinclude delays in reaction time
and movement time, decreased accuracy in reachingggamovement, decreased
steadiness in the non preferred hand, decreasedaadexterity, and reduced speed in
writing digits and words.” (Guan and Wade (20001p1) Results from Guan and
Wade (2000) suggested that the declines may bedeaia changes in strategic control
and decrease in spatial alignme$pirduso & MacRae (1990, apud Rodrigue 2005, p:
174) also suggested that advanced age is assowittedecrements in speed and
accuracy of motor control. But research conducteRadrigueet al. (2005) indicated
that older adults can successfully acquire newssaitd improve their performance with

practice
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Greenwood and Parasuraman (2004, p: 16) foundhthiag also “alters the ability to
deploy visuospatial attention, at first slowing tiwairse of its development and
increasing its dependence on external cues, butwsiy impairing its ability to focus
on a small region of space. These age-related elsangy underlie the relative
impairment of older people in performing searchdonjunctions of features (Plude &
Doussard-Roosevelt, 1989) or under conditions aitiditermed “hard” search
(Duncan & Humphreys, 1989) when there is high tengdjstractor similarity (Scialfa,
Esau, & Joffe, 1998).”

In terms of cognition there is considerable emplrand theoretical work pertaining to
the description and explanation of decline in ctgaiabilities with aging, emphasising
losses. On the other hand, some observers haveegd@n possible mechanisms for
maintenance of cognitive competence and skillsanthe dynamics between gain and
losses (Baltes (1987), Baltes (1990), Perimutt®@®@), Salthouse (1987, 1990) Uttal &
Perlmutter (1989)). Practical aspects related gmitimn decline and mechanisms for its

improvements are detailed in the next chapter,i@e8t4

So, the natural ageing process seems to affearnyibearing; physical strength and
flexibility; cognitive ability and, for many, susggbility to illness and injury (Craik
(1977), Craik and Salthouse (1992) and Poon (198®yne changes occur as the
results of illness or disease, whereas others pagtaf the gradual decline due to the

ageing process (Ferrini, 1992).

These changes greatly affect an individual's capaoiinteract with and manipulate the
physical environment. Salthouse (1990), HertzogRypima (1991) and Kirasic (1991)
found age-related decrements in the abilities kecsgood landmarks and to learn
spatial relation along the route. Kirasic (2000)faoned that older adults acquired less
information about specific environment layout tlitBmyounger adults given the same
learning opportunities. Rabbitt (1981), Salthous@8@) and Cerella (1991), found that
elderly people process information at a slower aae this deficit relates to overall
cognitive performance. More details about changtged to cognitive functions are

given in Chapter 3, Section 3.4.
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Problems encountered in different stages of thengyuchain which are specifically
related to ageing are reported in a document by®EZD01) Older People: Their
transport needs and requirements. Table 2.4 surpnesatie main findings.

Table 2.4 — Problems with the Bus System accortdirajder people

Stage Problem descriptions

Planning | Lack of information; poor accessibility to serviceetwork that does not
meet the needs of older people, difficult makingidodistance trips,
confusing community and voluntary alternatives
Walking | Heavy and fast traffic; poor road crossifagilities; pavement in pog
condition (uneven surfaces) obstacles in pavemamtpavements at all;
declining of local services; increasing risk of ideait.

Waiting | Having to stand and wait for bus

Riding Poor on-board environment; concern oveaglebhnd cancellations
General | Cost; infrequent; unreliable; the neechi@nge bus; length of time to make
trip; complicated connections; uncomfortable rides.
Concerns| Personal security (evening/night)

=

Two more significant documents expressing the ingmme of accessible bus systems
and the main requirements of older people areD#sgn for Older People - Help the
Aged Transport Council’s White Paper (1998) andDisability Equality Scheme
(TfL,2006-2009) reinforcing the importance of invinlg disabled people in the
development of the services provided. Tyler (12893 presents some helpful tips to
assist in the design of accessible bus systemsgtahkiio account concerns of older

people.

Gilhooly et al (2003) reviewed older people’s opinions to exgltire relationship
between quality of life and access to public andgbe transport in UK. Among their

key findings, two are particularly relevant to fhresent work:

i. “Older people were found to be most reluctant tofamily members for lifts, even
to hospital or GP appointments” (p:1)

ii. “Train and bus operators were found to think ofeoldnd disabled people as a
nuisance and as potentially reducing profits bezaiislemands of free access.”

(p:1)

Wixey, Jones, Lucas and Aldridge (2005) highligithe important features among

older people and the use of public transport:
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“They are more likely to walk and to use publiasport”. They typically make fewer
trips, not because of a reduced desire but bedtlbbseomes harder to access both the
transport node (bus stop, rail station) and theclelitself, as the ageing process
limits their functioning. Banister and Bowling (20(: 106) highlighted gender
differences: “Elderly men make more walk journdyart average until they are nearly
80, whilst elderly women are close to the averag# they are 75. Women make far
more use of the bus, but here the elderly mentdlralsove national averages. The
elderly make less than average use of rail andrgnalend and other modes.”

Fear of becoming a victim of crime affects the nemdif trips that they make in the
evening, with most aiming to complete their jourmeying daytime or restrict their
evening travel to locations that they are famwigth. These trends are more
accentuated in those over 75 years of age.

Other barriers to travel include: absence of lmoflbuses, concessionary pass travel
time restrictions; reluctance to travel during bpsyiods when they are less likely to
be able to get a seat (after school hours); fetmagél when buses are full of school
children; and feelings of resentment from otheispagers if they take too long when
boarding or alighting vehicles.

For older people, the planning of a new journey mesguire considerable effort
(European Conference of Ministers of Transport,120They feel that the
computerised information systems available on rtedephone numbers are hard to
use and do not necessarily provide the advicethiegtrequire. They would prefer to
speak in person to an operator, so they are cdfaimformation they have been
given isup-to-date and correct (Hine & Mitchell, 2001b).

Specifically related to information systems for flransport, two studies can be listed
STOPWATCH (1992/1998). From applied research orsé&tager Information System
(See ROMANSE, DRIVE Il), disaggregated analysiscexed as part of the
STOPWATCH Project (Southampton), for example, al@brief view of an ‘elderly
people’ profile: they generally are consideredéca intermediate level of bus user;
with lower expectations of bus services; informataout the system is acquired by
experience or timetable booklet; they considerlslity and frequency important

attributes of the system and they preferred prititadtables.

“In 2001, the Transportation Research Board (TRBYéd a report on “Communicating
with Persons with Disabilities in a Multi-modal Tt Environment” [TRB 2001] to
identify widespread problems that prevent peopth wognitive disabilities from
learning and using mass transit systems. The noostrmon problems identified
included: reading and understanding directionsessiag the correct vehicle; exiting at
the correct station or stop; and understandingatpeannouncements.” Carmien (2005,
p: 238).
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2.7  CONCLUSIONS

This chapter has discussed the development ofm#ton systems having in mind the
two different places where this study is appliedndlon/UK and Brasilia/Brazil. Some

approaches to study the problem were also presented

In this work Information Systems are consideredasplex sets of several sub-tasks.
Understanding the flow of information and interantthe users make of it is therefore
not an easy job. Analysis of users’ behaviour heditionally followed aggregated
analysis with intense use of multivariate statss{factor analysis, structural equation
models and item response theory; before and adteadoural analysis and prototype
examinations). Although they have shown acceptaviels of reliability the emphasis
is on delivering the set of variables that migffiuience behaviour, but they do not

explain how they can influence behaviour.

Because of the complexity of the theme, aggregatatitative techniques have
generated frameworks of limited practical applioasi. Alternatively, literature shows
that SCA is a method of examination which can lelwghen the system being studied
is too complex and does not always follow ratiayatixternal to the individual
concerned. It is particularly useful to study tlemeration of new hypotheses, which
later may be subjected to more rigorous experinhaatatiny. Dukes (1965)
commented that the case study can shed some hgittoemely rare phenomena or

cast doubt on well-established theoretical assumsti

In the present work, combined principles of SCA aheé Capability Model (CM) are
used as a technique to apply deep level analysigdier to identify different types of
information used during the journey chain, in diéiet moments (selection, process and
use) by individual with different level of awaresesThe opportunity to learn is the
primary importance - the refined understandinchefindividual’s use of information —
and to gather information to interpret the différand even contradictory views of what
is happening in relation to that individual”’. Sapied by Stake (1995, p: 4):

“We do not study a case primarily to understancepttases.
Ouir first obligation is to understand this one case
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The sort of contribution this study is expectedntake varies from suggestion to

information design to training orientations for sifie groups of people:

Design analysis (content, form, media and flowdt ik, evaluation of existing
information systems and recommendations for newsyy more inclusive
information.

Training, meaning the possibility of analysing #iegular learning mechanisms of
users (in this case, older people) and the oppityttmoffer more effective and
personal training to improve bus use.

Exploratory studies, such as the understandingeisliinformation processes can be
applied in further design of information systemisdther groups of disabled people
with specific needs

The next chapter reviews aspects of existing teeasf mental process and spatial
knowledge to understand acquisition and constroaifostrategies to navigate in the
real environment in order to verify (a) if the dkig techniques satisfactorily represent
an individual’'s mental process for planning/doingarney by bus and (b) whether any
of these techniques might be suitable to supperptbposed experiment (or whether a

new techniques needs to be developed).
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3 PRINCIPLES OF COGNITIVE PROCESSES AND SPATIAL
KNOWLEDGE THEORIES

Chapter 2 generalised aspects involved in the tifeanformation system during the
journey chain: selection, process and use of diffetypes of information to complete a
journey by bus. As a result of this analysis agieirtCase Analysis approach combined
with Capability Model principles was selected as fiormat on which the proposed
experiment methodology will be assembled. This tdrgpresents an appraisal of the
principles of cognitive processes and spatial keogyé theories that either affect or are
a consequence of the way people structure infoomati order to orient themselves in

real environment, meaning a real displacementderoio execute an activity.

The main objective of this exercise is to genesatbaracterization of the mental
processes (cognitive process) involved in the meatf a plan and execution of a
journey by bus. Due to the specifics of the subgext the lack of consensus among
correlated areas that study the same topic (esgchplogy, geography,
neuropsychology, man-machine interface), one plessimclusion from this review
would be that there is no definitive existing mothelt can be applied to this problem,
implying the need to assemble a general base &r tocjuide the execution of the task

(journey by bus). Another possibility would be @maptation of an existing model.

The first section discusses the different approathexplain cognitive process whereas
the second presents the schema adopted to supgostudy. Section 3.3 explores the
different views about spatial orientations. SecBoh explains specific theories
developed to study spatial knowledge apprehensi@nconstruction of spatial
knowledge and the representation of the environn&ettion 3.5 highlights aspects
that should be considered when dealing with oléepge. Section 3.6 summarises the

discussion and justifies the approach to carntleiexperiment.

3.1 COGNITIVE KNOWLEDGE

As introduced in Chapter 2, Section 2.2, the cowesimn of a plan for a journey by bus

involves different mental processes. Mental proegsse studied in various disciplines
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generalised in the term “Cognition”. Although tlsnstitutes a huge theme for
discussion there is no need to carry out this itashkis study. An extensive discussion
can be found in many classical sources to explagmition, from the Gibsonian
Schemata of Spatial Behaviour (Gibson, 1979) tcetivty theories of Information
Processing ((Kirk (1963), Downs (1970), Pocock @9Lloyd (1976), Pacione (1978),
Gold (1980), Passini (1992)) and the Transacti®thlema Models by Neisser (1976)
and Aitken and Bjorklund (1988). From the modelsigeed to simulate navigation
through the environment, the Computational Probésdel (CPMs) of spatial
behaviour ((Kuipers (1978), McCal al (1982), Leiser (1987) and Gopal and Smith
(1990)) to the connectionist’s model, based on AleNetworks (Lloyd (1997) and the
Inter-Representational Network models (IRN) Portu@®96). They constitute some
examples of the evolution of the line of researcthis field. In this study a simplified

introduction is adopted, stressing the importaretgvben different views.

Hayes (1991) defined cognition in a very simple walyat is going on around us?
Figure 3.1 illustrates the process involved inattempt to make sense of information
and what use is made of it.

2 3. Consciousnes ™

v Perception )~ K
Language s N .

| N -7

| ~ \ -

' Attention ! Feelings ,\’

Figure 3.1 — The Cognitive Processes (adapted Hages, 1991, p: 2)

There are some discussions around concepts supkrasption, consciousness,
attention and feeling as part of cognitive procéssted in more detail further in this

section.

In another simple and schematic way, the main stafjthe cognitive process are,
according to Groome (1999), represented in Figize 3
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m) | Perception m) | Learning & | m)
Memory

Storage Thought Process

Figure 3.2 — The main stages of Cognitive Process

Groome believes that the brain is to some extewidtar” in that certain areas of the
brain do perform specific functions. His view igpported by many others researches,
especially those working on brain lesion studidBlner (1991), Warrington and
Shallice (1984), Warrington and Taylor (1978), Persand Petterson (1990), Shallice
and Evans (1978), Barcelé al (1997), Schwartz and Georgopoulos (1987),
Blakemore and Frith (2003), Perovic (2006)).

Another schematic view concentrating on perceptlostrates what Goldstein (1999)

defined as perceptual process, figure 3.3.

Distal Proximal Transduction Processing Perception Recognition Actio
- L] [l . . ] et
stimulus stimulus

Figure 3.3 — The steps in the perceptual procesisistzin (1999, p: 2)

According to Goldstein, the process begins witlstatistimulus in the environment
(the actual object in the environment), specifieterms of physical characteristics. The
proximal stimulus is generally defined as the pattef energy impinging on the
observer’s sensory receptors: a goal object ibleisir audible, or detectable by smell
and so can be approached from a distance. Then @otinem stimulate the person’s
visual receptors. Transformation of one form ofrggento another form of energy
occurs (transduction). The processing phase beginsating more perception
processing. The electrical signals in neural dgy(reeural network, neural processing).
The information is transformed in one’s perceptiewy.: recognition of friendly face or
a target landmark). Recognition is described as atility to place an object in a
category that gives it meaning” (Goldstein, 199%)p Perception and recognition are

separate processes. Action follows perception acdgnition. Perception is a
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continuously changing process. Perception is amjmarocess studied by focusing on
relationships between various steps in the peraeéptocess (stimulus-perception,
stimulus-physiology, physiology-perception) usinfjetent approaches: behavioural,
physiological (neurological), phenomenological y@@sophysical). Definition of the

terms can be found in Annex 4 — Glossary.

It is worth mentioning that most of the studiesaweted on cognition are concentrated
on vision stimulus. Palmer (1999, p: 24) estimated “the human cortex contains'40
neurons and up to half of these may be involvedsuoal function.” The auditory

system is much smaller and this might explain téiglency.

Another way to look at the general process of digmis suggested by Neisser (1976
apud Kitchin and Blades 2002, p: 20). “An indivitlaatively and selectively searches
the environment to gain information that is relevanhis/her immediate needs. The
individuals use an ‘anticipatory schema’ that dinues which information is acquired
from the environment. This schema would have beseldped from past experiences —
not necessarily in the same environment but rathemade up of assumptions, beliefs,
and predictions derived from environmental expeaxéeim general. He suggested that in
most cases information processing would involveralzination of bottom-up (from
percept to concept) and top down approaches (usekmowledge about objects to
interpret new visual input), as suggested by Fi@ue a simplified version of Neisser’s
conceptual schema for cognitive mappirig the process of searching for information
and carrying out behaviour the individual will benstantly updating, altering, and

adjusting the schema in the light of new informatitom the environment.”

@ Samples

Attention anc
perceptual
exploratior

7~

Directs

Figure 3.4 — The Perceptual Cycle, adapted frorn@iog and Reality (Neisser, 1976,
apud Hayes 1991, p: 11)

Information
available in

Modifies the real wor

Anticipatory
schema
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Lloyd (1976) model (Figure 3.5) emphasises the obline individual in selecting the
information that was processed. The starting peittie information. The information is
filtered through a system of perceptual recepfdesaning is given to the information
by the individual value system and his/her storedge (cognitive map) of the real
world. The filtered information is used to update tognitive map and formulate a
behaviour decision (mediated by preferences). dégsion leads to reiterations of the
whole process, creating another search for infaondtom the real world until

sufficient information has been acquired or to fitost limitation acts to constraint the

search.
X |
g/alue Filtered Subjective | Cognitive
ystem Environmnet ‘ Space
’— Stored as \
Cognitive E‘ %
Design Constructs 5\ >
Making 2l 5
] Criteria 22
[
: — | f
. Preferences | Preference
; Space
\
\
Perceptual | Individual | | Opportunity | I R
Receptors Environment Constraints ‘V
\
\
Information Objective Behaviour 1 Behaviour
Environment (Individual) ; Space
\

Figure 3.5 — The Lloyd’s model of cognitive mappiidpyd’s, 1976, apud Kitchin and
Blades (2002, p: 17)

Kitchin and Blades (2002) explain that the roldta individual is recognised in
Lloyd’s model in different ways: it is the individuwho filtered the environment
information and it is decision by the individuahtimight result in the search for further

external information.

Broadly speaking there are three main ways to egglaman mind mechanisms. The
first considers that “perception and cognitioneetlindependent or modular systems in
the brain. Perceptual systems pick up informatiomfthe environment and pass it on
to separate systems that support the various eegmitnctions, such as language,
memory, and thought.” Barsalou (1999, p: 577)
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The second also considers perceptual and cogfithations as different issues but
makes use of extensive language analogies forathiécation of knowledge and
construction of concept. They work with represeatetl schemes that are inherently
non-perceptual. “They inspired many new represemtak languages, most of which are
still in widespread use today (e.qg., feature listanes, schemata, semantic nets,

procedural semantics, production systems, conmestiy).” Barsalou (1999, p: 578)

The third sees perceptual systems as neuron memites with “the potential to
represent a wide variety of concepts indetermigat@bgnition is inherently perceptual,
sharing systems with perception at both the cognaind the neural levels. It is
assumed that the neural systems common to imagérpexception underlie conceptual
knowledge as well.” Barsalou (1999, p: 577). Thewbegins by assuming that
perceptual states arise in sensory-motor systengirfg perceptual experience,
association areas in the brain capture bottom-ttpnpa of activation in sensory-motor
areas. Later, in a top-down manner, associaticasgyartially reactivate sensory-motor
areas to implement perceptual symbols.” Barsal®@41lp: 577) “Once a perceptual
state arises, a subset of it is extracted via Sedeattention and stored permanently in
long-term memory. On later retrievals, this peraapmemory can function
symbolically, standing for referents in the wowrehd entering into symbol
manipulation. As collections of perceptual symli#selop, they constitute the
representations that underlie cognition.” Barsdl209, p: 577-578)

Depending on the focus of the research, an indatiddehaviour and models for
information process can vary. The present worlceatrates on the first two
approaches described above (however, the findibgsreed with the analysis of the
experiment allow some inferences to be explorethemeuropsychological side as
presented in Chapter 10).

The review shows that there are some general ttiesrenodels that could be applied
to the case of interest, but there is not enougbesgent among researchers to support
the necessary requirements to study the use ahmafiton to develop a spatial task in
an unfamiliar real environment. The schema usetstruct the INFOChain
experiment is presented in the next section. Thersa adapted the principles of the
modularity approach to support the understandirgnahdividual’s mental processes
while planning and executing a real journey.
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3.2 THE INFOCHAIN SCHEMA

The INFOChain schema (Figure 3.6) was developetgubie two main approaches of
(1) the modularity theory: that perception and ¢tgn are independent and (2) the
schema theory: individual and language analogies 6chema) are used to codify
knowledge, within the transport information contéiktere is an idea of a central
functional system in which inputs are applied tiglodifferent sense perception: visual,
hearing/speech, cutaneous (haptic/ touch), cherfieste/smell), movement (balance).
In this central system, mental processes are paethrough perceptual senses and

memory modules leading to thinking process in otdefo an action.

The functions of some of the listed senses araupagtoy the Battery Test, explained in
Chapter 5. The individual process of informatioawhindividual manipulates
information within his/her previous knowledge) andke use of it (thinking/problem
solving) is capture by SCA/CM application descriliehapter 6. The actual use of

information is analysed in Chapters 7and 8.

Derived from Hommel’s theory of event code (Hommedl (2001), a perceived input
automatically triggers an action, as if part of wisgperceived is immediately oriented
to match a response (perception to action) basgutenious experience (schema). The
user is in an interactive mode. He/She will uséhieissenses to perform a task, which in
this case is to move along until reaching the faedtination. His/Her mind is devoted

to construct the best possible solution to usétisesystem.

Using the concept proposed by Information Chaife(rto Figure 2.2 and Table 2.2) ,
in the planning phase the individual has to searthieve and acquire information
pieces from the available transport informatiortetys provided he/she is aware of it.
This encompasses tasks such as gathering, undérgfaand completing information.
The extent of the awareness of the existence ahtbemation system is also important
to this study. In the moving phase the selectedfm®ed bus information needs to be
put together with the environmental information ptttag his/her perception of the
(route/walking and route/bus) alternatives. Thiguiees tasks such as tracking,
comparing, re-evaluating planning and deciding. Whele activity demands effort and

attention. A set of actions is taken to achievediagtination.
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According to Shepard (1964), attention governspreeptual features we extract. The
definition of problems is strongly affected by wilaapects of a problem people attend
to. On top of that, according to Jones (2001),atitentional processes are very much
affected by emotional arousal. Our feelings dimatattention, but they do more as
well. The kinds of feeling we experience direct behaviour into different paths. Jones
thinks that because of attention limitations we@er at making trade-offs. Attention
and emotion compensate for what we clearly do ageha comprehensively rational
mechanism for sorting the relevant from the irralgvand weighting the relevant
aspects properly. According to Simon (1996), tleeéiver must attend to and interpret
incoming information. Oftentimes the problem foe tleceiver is not that he or she
lacks information; often the issue is informatioredoad. The scarce resource is not

information; it is attention.” (apud Jones 199810)

Therefore perception/awareness of information sgrocess and
perception/awareness of the environment space duiifect to attention) are very
important topics for the study-group of people évldeople) especially because of the
impacts, (related to working memory and the abtlitynhibit irrelevant information),
the ageing process can cause. More detail abogbtidtive decline in later age is
described in Section 3.4.
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CHAPTER 7/8

Analysis of Results

CHAPTER 6
CHAPTER 5 SCACM
Battery Test
& _ .
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Figure 3.6 — The Cognitive Process during a journ@yne INFOChain Schema
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The INFOChain schema was created, first, to exgla@mature of the object to be studied:
the information flow during the journey chain. Tim&ure of the input, the information
piece (its presence - content, form and mediats@bsence) will have an impact on the
consequent activity (collection of tasks): visd@ctor (or, at another level, the journey
itself). Second, to support the understanding efcibgnitive process involved when the
individual use (select/process/use) informationdmplete the activity (how individual use
information during the journey in a real environremhird, because with the schema, it is
easier to describe and understand each moduleaghdoeocess separately and it is also
possible to show the interface between them. Tdes dhot, however, mean that the

processing of information is sequential.

As illustrated by the INFOChain Schema, the inpatpssing (and consequently its
encoding) and derived thoughts mediated by memm@rgxtremely important. The set of
actions taken (i.e.: to execute a journey by brusvige it was planned) to complete the
activity (i.e. visit a doctor in an unfamiliar ajda understood as an indicator of the quality
of the plan and it is assumed that the final actibbe journey, is continuously planned. The
goals are constantly updated and might change hasednew information as it is derived
from the data that are continuously acquired. Atbenis required throughout the process
because the (sub)activity itself (do a journey bg)hs classified as goal-direct, meaning an
activity that consumes mental resource (input)ertipn level is supposed to achieve peak
levels during the “perception to action” and “thimx process” (generation of hypotheses,
problem solving, decision making) stages. The secgiés repeated several times and
adapted until the final destination target is aebie(or aborted, meaning another output for

the initial problem).

The quality of the journey plan is another issubdastudied. The proposition here is that
the quality of planning (how comprehensive it isfidhe quality of the journey (how easy
to execute it is) is correlated with the qualityigbut offered by the transport information
systems (and processed by the individual); bottheavery beginning of the process and
during the whole journey chain (according to themtation system and accessibility level
the environment has). This is how INFOChain experibhwas set up to extract when

applied to participants in London and in Brasiliie results are presented in Chapters 7
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(London) and 8 (Brasilia), some comparisons anatheal achievement of the proposed

activity are discussed in Chapter 9.

In theory, the better the input, the better willtbe plan and the smoother and more
accessible will be the journey (assuming that stexation of the journey will minimally
follow the plan schema). It is expected that a nomm@prehensive plan (considering all the
stages of the journey) will generate less erress hnxiety, more confidence, and will free
the working memory and enable attention to be fedusnecessary, e.g. on an unexpected
situation. So there is a clear need to understdndhvakinds of inputs are better for each
user. This individuality is crucial to the processl the process is complex (as illustrated
by Figure 3.6), thus reinforcing the importanceainflerstanding the individual’s (rather
than the population’s) needs and thus the basithéuse of SCA, as described in Chapter
2 (Section 2.3 and 2.4)

In the next sections the mental process involvatendetermination of the practical side of
executing a journey will be presented (“The Thirgkinn the INFOChain Schema). They
introduce theories about how an individual coortisaheir knowledge in order to make a
strategy to solve the problem of completing a jeyrThey present different views about
spatial knowledge (spatial orientation or wayfirgland representation of the

environment).

3.3 SPATIAL ORIENTATION

Spatial orientation or wayfinding are terms atttdzlito Lynch (1960) and are taken to
mean journeying or travelling, particularly on fobtany other basic definitions are listed
in Conroy's thesis (2001). In her extensive analydithe etymology of the word
“wayfinding” she emphasizes that “a definition éguired that implies not only the act of
travelling from origin to destination but also thet of spatial problem solving and the
person’s cognition of their environment.” (p: 24)eSalso emphasised that “an attempt to
find or coin a single definition of wayfinding thistacceptable to a range of academic

disciplines may be an impossible task.” (p: 24)
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Golledge (1995) states that wayfinding “appeaise@ne of the primary functions of
visionin virtually all biological systems. The procesgseslved include cue or landmark
recognition, turn angle estimation and reprodugtionte link sequencing, network
comprehension, frame of reference identificationte plotting strategies.” (apud Conroy
2001, p: 24). He listed some critical featuresuhlan navigation and wayfinding:

I. The human navigation system interacts with and sdaghe environment in which it
is navigating;

ii. Navigation proceeds by initiating body motion aadeiving and translating sensory
feedback received from self-perception of motioeravme;

lii. The imagery developed by sensing the environmamgtcains the nature type, speed
and direction of motion.

Gibson (1979) stresses “the importance of percegtia specifically visual perception to
the act of wayfinding, however she also concedastttere is more to wayfinding than

purely responding to visual information in the eowment.” (apud Conroy, 2001 p: 24)

In consonance with Gibson’s work, Downs and St&& 3). define wayfinding as
comprising four stages. “The first stage is thabréntation or the determination of both
self-location and target-location (or estimatedédlocation) within the environment. The
second stage is initial route choice, the seleaticenroute from starting location to target
location. Stage three is route monitoring, consthetcking of the route taken, modified by
estimates of self-location and target-locationgstane) and reassessment or confirmation
of route choice (stage two). The final stage ofgiaress is the ability to recognise when

the target has actually been reached.” (apud Caz00y, p: 26)

For Blades (1991), the term wayfinding describée ‘ability to learn, recall and follow a

route through the environment”, (apud Fenner 2p0065). Wayfinding is a goal-directed
activity in which people have to utilise some foofrstrategy in order to reach a particular
destination, (Fenner 2000, p: 165). One importaatadr in the development of wayfinding

skills'” may be changes in the ability to form and utitibgnitive maps.

" Wayfinding skills: (any strategy that can maketispaask easier, e.g.: use part-whole; straigleges, put
things closer to landmarks, priming semantic refegi
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Cognitive Map is another term that has many deding. The human ability to find the way
in an environment is possible because a persdrles@ organise information into some
form of structure (or framework) that best suits/lher capacity/limitation. The specialised
structures that humans use are called “cognitivesthd.ynch uses it as “the extent of

individual’'s knowledge of an environment.”

“Being able to find one’s way in an environmentoixes a complex set of cognitive
processes”, as illustrated in the previous sectognitive mapping). (Prestopnik and
Roskos-Ewoldsen, 2000, p: 187). Decisions in cognierms will be transformed in
behavioural terms to actions. Prestopnik and Regkesldsen (p: 187) illustrated that with
a descriptive example: To move towards a specédgtidation, one must know and
“remember the names of streets, where the strete@ated and how they lie in relation to
each other.” Landmarks follow the same approacbggixthe name is not always
required). “On top of these interconnected memaries must know where he/she is in
relation to the streets and landmarks, and musdteptiis information as he/she travels
through the environment” (p:187). Working memorhéeavily used during orientation. But

memory capacity and the degree of attention empleyi# vary according to individuals.

Besides their own characteristics, features oetheronment might exert an impact on
individuals. Weisman (1981) demonstrated four aaieg of environment variables that

influence wayfinding:

I. Visual access of familiar elements (reference gdint
ii. Degree of architectural differentiation betweenen
lii. Symbols and directional information utilization
iv. Plan configuration (simplicity and regularity fatake comprehension)

So far, one can conclude that the orientation itagives both environment characteristics
and the individual’s previous knowledge and futcineices of actions guided by some kind
of information. According to one’s own level of kmledge of the area, one will adopt a

strategy to move, develop a global plan to orieatrhovement, follow and adapt it subject

to environmental variables.
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Taking into account the schema presented in Fi§uiea situation is illustrated in Figure
3.7 describing lots of sub-actions that composditiaé action to achieve the target
destination. It is supposed that an individual gggin a bus journey to/in an unfamiliar
environment would trace a plan, represented irithee by the cloud-symbol —
participant’s mind. The quality of the plan is sedijve and unique to the individual's
condition and his/her awareness of environmenltyudicg the awareness of information
available to compose the plan. During the journegie will perceive environmental cues
(recognition) and attempt to match them to hisfilan, represented in the figure by the
dotted lines (e.g.: the search for visual landmarksudible announcements). The whole
information (planned and gathered from the envirenthwill lead the individual to
specific actions (e.g. push the stopping buttamdup, get off the bus) to achieve the
destination on time. References that could be usaduture journey will be updating
enriching his/her original plan.
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Figure 3.7 — The INFOChain Schema for CognitivecBss (Figure 3.5) applied to an ordinary situatibdoing a journey by bus.
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The ordinary situation of the execution of a joyrby bus to an (un)familiar area is a
spatial orientation task, a kind of problem-solviagk and demands individual’s own
choice of strategies. The relevance and the uradelstg of these strategies are the core
of the experimental exercise conducted in thisystGgatial Cognition is the general
term used to refer to acquisition and use of kndgéeabout large-scale space
(Thorndyke and Hayes Roth, 1982). The comparisdhearies about the actual
construction of Spatial Knowledge and the Repredm of Environment is another
topic where it is difficult to find unified agreemiebetween specialists as will be
discussed on the next section. The difficultieseabiecause, according to Thorndyke
and Hayes_Roth (p: 561), “people have various offspatial knowledge acquired

from different sources (e.g. map, verbal instrucdigphotographs) and they use
different procedures to make spatial judgements&r3ky (2000) added that the same
spatial knowledge can be considered in severadmifit frames of reference and can be

used for different purpose.

3.4 ASPECTS IN THE CONSTRUCTION OF SPATIAL KNOWLEDGE -
REPRESENTATION OF THE ENVIRONMENT

3.4.1. Levels of Knowledge

According to Kitchin and Blades (2002) individuaigl differ in their knowledge of the
same environments because few people will haverprzhensive knowledge of
location, distribution, density, dispersion, pattezonnectivity and hierarchy. This is
feasible because comprehensive spatial knowledget issually necessary when
making spatial choices as much decision-makingkedwiour in the environment can

be based on three levels of knowledge: declargbragedural and configurational.

I. declarative knowledge consists of isolated shotsbgcts, functions as a
landmark reference with meaning and significantached. Examples: landmark,
routes and areas. Liben (1981) described it asaddse of specific spatial
features.

ii. procedural knowledge is the knowledge exercisdtierperformance of some
task. It consists of rules used to synthesise caola knowledge, and is required
for wayfinding behaviour and route learning (route)

iii. configurational knowledge is the highest level nbwledge, involves information
about spatial relations (survey).
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Declarative knowledge is a factual knowledge, knswing ‘that’ (e.g., that Oxford
Street is a very important commercial street indamm), as opposed to procedural
knowledge, which is knowing ‘how’ (e.g., how to geim St Pancras Church to Oxford
Street).

Declarative knowledge can be further divided iatocording to Tulving (1972) and

Anderson (1983) (in http://nwlink.com/~donclarkfieag/declarative_knowledge.html)

i. Episodic knowledge: memory for "episodes" (eg.,dbetext of where, when,
who with etc); usually measured by accuracy measamed has autobiographical
reference.

i. Semantic knowledge: Memory for knowledge of theldidiacts, meaning of
words, etc. (eg., knowing that the first monthhw t/ear is April (alphabetically)
but January (chronologically).

Procedural knowledge involves identification ofdtions on a path where a decision to
continue using the planned or usual route is miadether words, Deakin (1997)

defined procedural knowledge as “the stored seguendecisions about how to get
from one place to another. It is the knowledgeegfuential locations without the
knowledge of general relationships.” Thorndyke @©8uggested that there are two
types of procedural knowledge. The first is unoedgproductions - behaviour along a
route is dependent on a series of independentpdcepatial knowledge. Rather than
information being combined into an understandinghefwhole route, a person relies on
taking particular actions at particular decisiomp®along the route. The second type of
procedural knowledge is ordered productions - omfermation is known and this

allows whole routes to be remembered without hatinmaverse them.

“Configurational knowledge is characterised by dhdity to generalise beyond learned
routes and locate features within a general frahmeference. It is considered to be
more holistic than procedural knowledge and incaates Euclidean, rather than solely
topological relationships.” It forms a comprehemsspatial knowledge system that
provides detailed information about the associatiogtween places and their relative
positions and permits the connection of independmutes; this is the basis for making
spatial inferences and propositions (Allen 1985ljésige, 1992 apud Kitchin and
Blades 2002, p: 59).
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Kitchin (1995) believed that configurational knodtge is merely an advanced form of
declarative knowledge and that it is the procedkmalWwledge — consisting of rules and
heuristics used to access and manipulate the déelaknowledge for a specific spatial

task — that generates the overall understandiagvdiole route or journey.

Other terms used to explain similar concepts okti@vledge individuals can develop
about an area are referenced as route knowledgsuawely knowledge, taken as an

individual’s strategies:

Route knowledge is the knowledge about the movemecgssary to get from one
point to another.

Survey knowledge refers to an integrated understgraf the layout of a space and
the interrelationships of the elements containedetin. (Thorndyke and Goldin,
1983)

Route strategies, according to Lawton (1994, apedtBpnik and Roskos-Ewoldsen
2000, p: 179), “use a sequence of instructionsvatig one to navigate from one place
to another. They centre on a direct route frommaee to another, often using
landmarks, and have a local focus. A route straietypified by directions to turn right
or left at particular landmark. This type of stgates relatively inflexible, as the person
who uses them is forced to rely on a specific Wayoving from place to place.
Individuals who depend on route knowledge beconséyelast if they deviate from the
learned route”. For Chowet al (1995, p: 11) “landmarks function as a kind of
environmental index. Recognising nearby landmaslenbugh to tell one where one is
in a familiar environment. Consequently, the fundatal property of landmarks is that

they must be uniquely identifiable.”

“On the other hand, survey strategies use an dwaghitive map of the environment

to integrate information about places and the imiatbetween places. Survey strategies
have a global focus and rely on more universal eptscthat do not change when the
direction of orientation changes (cardinal direesi@r the sun navigation). The survey
strategy is a much more flexible strategy tharrthee strategy, and individuals using
this strategy can easily find shortcuts that deviedm the originally learned routes”.
(O’Keefe and Nadel, 1978, Lawton, 1994, apud Pmskoand Roskos-Ewoldsen 2000,
p: 179).
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Devlin (1976) found that routes are very importanhe early stages of knowledge,
when an individual first learns about an environmeiith the landmarks becoming
more important later. Siegel and White (1975 apednéret al 2000, p: 166)
suggested that “routes are important units witihiro@erall cognitive map and that
development of the general structure or schema foute starts with knowledge of
landmarks, with little about the spatial relatidmetween them.” The spatial relations
between places are acquired in a series of sthkgs, sequential order of landmarks
along the route. Then, with more experience, camespatial relationship between
landmarks and eventually a concept of spatial lagbthe complete route. Finally,
there occurs an integration of the knowledge dedént routes into a holistic sketch
map of the area. Thus information from differeniteoschemata is combined into map-

like integrated representation of the spatial layafuandmarks and routes of the area.

In contrast to Siegel and White’s theory, Yeap aeiferries (2000, p: 89) suggested
that “the process should begin by computing a detsen of each local environment
visited by identifying the boundary. This primargsdription role is as a container for
describing what is available or happening in theent local environment. Thus each
description of local environment does not needetanteasured with much precision.” ...
“What should be remembered first is a fuzzy desaonipof each local environment and
a collection of these descriptions may or may nanfa connected whole.ibfd p:

111)

Directly related to levels of knowledge are framheaderences, defined by Tversky
(1981) and Moar and Bower (1983) as heuristics tisedlate places to one another.
They help people to orient themselves and prowsdese of direction’ (Kuipers, 1978).

They are discussed in the next section.

3.4.2 How do we use representations of space?

A spatial framework reflects the way people norsnafinceive their perceptual world,

based on their interactions with it.

In physical space, elements such as buildingsamdhharks may exist as a unique
occurrence and location and they remain fixed,fabgnitive maps they may become
altered. Everyday tasks often require the knowlexfgbe spatial location of one object

in relation to another. Spatial terms specify theation of one object (located object) by
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referring to the known location of a second obfeeterence object). To find the located
object, one would start at the reference objectvei (physically or mentally) in the
direction specified by the spatial relation andrsledhe surrounding space for the
located object. A three dimensional spatial franwe created to store, retrieve and
verify locations relative to their own bodies — egntrically, or allocentrically, or
topologically or even multidimensionally, ratheathwithin strict coordinate systems.

See figure 3.6, terms are explained throughoutstision.

For Chownret al (1995), a frame of reference appears when onalleesdy identified
important landmarks, traced the route and is noa pnocess called direction selection.
In effect, they are composing the survey map. énttansition from route maps to
survey maps, first, an objective frame of refereisaeveloped. “One is no longer
recreating specific experience but is now integgagxperiences to form a coherent
whole. Secondly, the determination of spatial refeghips of objects that are not closed
is required. The two types of route thus develgmedide the system with useful

complementarity and redundancy helping to makehtst” (Chowret al 1995, p: 9).

A reference frame may include an origin, a coorirsystem, a point of view, terms of
reference and a reference object. According to Bh@Skiroussel (2000), theorists on
spatial language have distinguished three diffeliramte concepts (i, ii and iii).

Different names were used to refer to them:

i. Deictic or viewer-centred or egocentric
ii. Intrinsic or object-centred or fixed frame or akotric
iii. Extrinsic or environment-centred or global frameapological

In an Egocentric framework, the relations are cptaised in respect to the sides of a
central figure. For example: routes are organisethe basis of the body referent or
locating an object with respect to one’s body. Tasycharacterised by serial aspects
rather than spatial ones. They have no plasti€igir reliance is upon direct
experience (Chown, 1995Egocentric frames of reference (observer-basedasgtr
define spatial positions using the body, or a djwepart of the body, for instance, the
trunk or the head, as a constant point of referéiiBargess, Spiers, & Paleologou,
2004 apud Ball 2009, p: 1585).
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In an Intrinsic framework, relations are concepeal in respect to chosen objects. The
attention is focused on the object. This approadhus more functional. “Allocentric
frames of reference (object-based metrics) consipatial relations between objects,
and rely on the external environment to define sptmat is, by using landmarks”
(Burgess, Spiers, & Paleologou, 2004 apud Ball 2009585).

In an Extrinsic framework, relations are concepseal in relation to the environment.
They extend beyond fixed frames. Garling (1986bliebed that these frames of
reference are the ones that individuals can useriemtate themselves in unknown

environments.

Figure 3.8 illustrates them:
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Deictic, viewer-centred or Intrinsic, object-centred of Extrinsic or environment-
egocentric fixed reference, allocentrig: centred or global frame of
topological

Figure 3.8 - Reference Frames, adapted from Huskes@ssel (2000, p: 80)

Taylor and Tversky (1996) pointed out that althotlyh three-part classification is
attractive, it is also a source of controversy eofusion. The major objection is that it
is difficult to distinguish between a viewer-cewti@d an object centred framework in
a consistent and robust way. Another typical cfasdion is “allocentric frame of
reference”, in which its construction heavily relien the perception of distal cues (refer
to Section 3.2) and exocentred frames of referéreatred on the environment), which
are characterised by the use of overall representatThey also underlined that “there
has been little agreement on which reference friarttee default” (p: 375) and they
mentioned that “this lack of agreement suggeststhigasituation plays a role in

determining frame of reference.” (p: 375).
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Bryantet al (1992, p: 97) has an interesting idea to ex@agtial frameworks. In this
approach, “a spatial framework forms a mental stdiffig on which specific
information can be arranged and rearranged, infoomarawn from the world or from
a discourse of the world. For the internal spdtahework, the scaffolding is formed
from the observer’s body axes and for the extefraatework from a set of axes
projected from the observer.” “The old informatieerves as a mental hook for

attaching new information” (Haviland and Clark (49)

McGuinness (1992) reported, however, that the dfpaodel constructed would be
dependent on existing knowledge, the scale of tke@ment, the specific task, and
the level of detail required. Liu and Uttal (20@0,111) suggested that “given the
impossibility of processing all available sensarformation people must often search
for organization in the environment”. For examples hierarchical theory of
organization implies that small parts of the whualerarchical array depend, for their
meaning, on their membership in larger parts. Tdreystructured as nested level of
detail (McNamara (1986). Non-hierarchical theodestend that cognitive map
knowledge is structured in a holistic fashion, g@ninformation (based on proposition
networks and analog images: Kaplan (1973), BedkVdnod (1976b), Lieblich and
Arbib (1982)) and the use of schema (essentiatimétion about places and events
derived from past experience: Medyckyj-Scott analdgk (1992)) suggests that new
information that falls within an individual's schans easily remembered and
incorporated into their worldview. Similarly, sigtisat are not organised on the basis of
user expectations or pre-existing schemas will $oome cognitive resources and
ultimately impair a user’s ability to comprehendiapply the information” (Baddeley,
1986; Baird, 1984; Schneider & Shiffren, 1977).céuding to Neisser (1976), “when
new information is perceived that does not fit esna, it simply can be ignore or
quickly forgotten. This can happen on a deep letquently an individual does not
become conscious of or even perceive the new irdtom.” He added that “when the
new information cannot be ignored, existing schenmatist be changed, in a continuous

process of learning and interacting with the envinent.”

It appears that there are different levels of asitjan of information, construction of
strategy and organization on the development diapaognition. MacEachren (1992)
suggested that there might be individual differsnogprocessing information. Kitchin

(1997) also found evidence for individual differesdn encoding strategies. Using a
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more critical point of view, Chewar (2002, p: 7tyaed that: “people process and
understand information differently”; however, magproaches to graphics and
interface design seem to construct them basedmmom features. He suggested that
“an adaptive presentation of content, based orciples for accommodating user

characteristics would potentially reduce theseatigps.”

3.4.3 Environment navigation experiences and exteal navigation aids: What

differences do they make in the acquisition of inflanation process?

In the acquisition of information process, indivadwill collect information to do
his/her journey using experience (through enviromnmavigation) and/or encoded
information (through external navigation aids: mapstwork diagrams or through
verbal interaction etc) and then apply a strategyrganize it, as illustrated by Figure
3.9.

The first consideration imposed in this procegbas the interpretation of the
information read or listened will require the domaf a language. While listening to
verbal instructions or reading written instructipnéether text based or symbolic,
analogical or digital, a mental image of what hasrbread/heard is formed and
represented. Then, the user will organise the imogreensory information spatially
(e.g.: route-like or survey type) using one of tental thinking organization processes
(e.g.: hierarchy, non-hierarchy, using schema)allinhe/she will be able to add the
organised information into a bigger base of hisfrezsonal knowledge. Add to this, the
ability to make spatial inferences (take short cuigke detours), the ability to take
different perspectives within a particular spalgiout (merge a particular area with
another) and the ability to deal with barriers @uausness of personal restriction and
environment restrictions), one has a Personal Gegrilet: spatial knowledge adapted
to individual characteristics. Note that the diire@aal arrows should not imply that
cognitive construction moves in orderly steps. $beof processes as explained above

is much more dynamic than this simple diagram caqumess.
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Figure 3.9 — The Personal Cognitive Net Constractio

Applied to the specific case of this research (arjey by bus to an unfamiliar area): At
the very beginning, only the origin and the destomaname might be known. Then both
have to be identified (spatially plotted) in soroenf of schematic representation.
However, even if origin and destination were spigtidentified, it is quite possible that
the person would still not know how to get theréti#at point, one theory is that a
previous personal schema will be chosen to hetppgéarson to reference the new area to
his/her previous knowledge. In cognitive termsndaa journey is like assuming that

the user has a previous script, schemata abouttiwyaexpect to find. Some

information from the schemata is gained lookingtigh time-tables, network

diagrams, and map®ther information is gained by asking people aroand some is

acquired by experience.

Connections will be elaborated in order to attacthe new area what is known or what
has been learnt. Schank and Abelson (1977) sweghdsat the person will merge
his/her current location to a point or script he/ghows: physically or abstractly, by
practice or in theory, in order to complete thétaRestrictions will be added; a plan of
actions will be elaborated. A set of sub-goalsmythe journey will be created to
facilitate the process. A Cognitive Map is formeuia will be updated, confirming or

correcting expectations created on the planningg@higure 3.10 illustrates the
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continuous generation of the Cognitive Map, repneseg by number [1], which will be

run through and during the whole journey.

Generation of
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Figure 3.10 — Generation of Cognitive Map and thades of a Journey

Related to the updating of the personal cognitiegnaccording to Held and Richards
(1972), individuals can absorb just a tiny fractafrthe potential stimuli in the
environment. For the visual sense alone, it has begmated that the environment
supplies 10,000,000 units (bits) of informationveecond and the brain can only
absorb 25 units. From a neural function point efai“neurons tend to code strength of
stimulation as frequency, the stronger the stimuhes more impulses per second”
(Gordon 2001, p: 115). Therefore, “an extreme sigcis exercised in the way the

information is extracted from environment” (Gold809 p: 48).

Some people can (re)generate cognitive maps veily gidney have a great degree of
comprehension and can flexibly create new strasemiel update it very quickly and
accurately; others are a bit less flexible and tind task difficult: they need more time,
repeated experiences and extra help. The undenbiitigsophy is that a journey needs
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to be learnt. In theory, nobody walks aimlesslgaao a specific destination, especially

if the time and cost restrictions are added.

The key question here is “how to present such apiafiormation so as to facilitate
particular kinds of organization of knowledge?”dfidr, 1999). Kitchin and Blades
(2002) supposed that some forms of learning may teaifferent forms of knowledge.
For example, researchers who have compared maprigand navigation-based
learning have found that maps lead to immediatégarational knowledge and
navigation to procedural knowledge. FreundschuB1)8uggested that although
people learning an environment by direct experienight progress from route to
configurational knowledge, people learning the sam@ronment from a map can
immediately gain metrically accurate configuratiokiaowledge. Levels of knowledge
may therefore be a function of the learning medaud, in the case of direct

experience, time.

The use of maps (printed maps and screen displag)nmthought to have two effects
upon cognitive maps. First, training in map use maovide guidance in how to process
and comprehend spatial information. When peopleliad experience of using maps
they can be an important influence on cognitive sn&econd, studying a map can lead
to greater knowledge of an area by revealing resldispatial relationships.
Researchers (Herman (1980), Thorndyke and Hayds<{R®682), Richardsoet al
(1999), Smithet al (2000)) have demonstrated that spatial infornmadierived from
maps can often be different from the informationwa= by direct experience. This is
because maps show the spatial relationships betale#re places represented on the
map, but when an area is learnt from direct expeaehis knowledge has to be
constructed gradually. Lloyd (1989a) argued thaffigoirational knowledge learnt from
a map may often be more accurate than configuratiamowledge constructed from

direct experience.

In a particular research study in Public Transpdfdrmation Systems, Carmieat al
(2005) described information as navigation artefacbvided to help users and stressed
that they must be comprehended and manipulatede Bab described the type and the
purpose of each artefact. According to Tufte (18p0d Carmien, 2005, p: 240),
“essential navigation artefacts are often encodembmpact and efficient

representations”. He explained that “the represiemis are compact because different
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layers of information are represented in the samalsspace, separated by the use of
colour, shape, texture, and size. These repregamgaire also efficient because they
can be universally displayed throughout the sysiathare easily carried in brochures
by the traveller. On the other hand, because sfglnerality, such knowledge
representations create unnecessary cognitive baifdethe user who is only interested

in a small fraction of the information presented.”

Table 3.1 — Navigation artifacts in Public Trangg@armien, 2005, p: 241)

Artifact Purpose

maps show spatial relationships between one’s current location and destination;
identify routing options; provide an abstract means to assess overall trip
progress.

schedules provide temporal information about route availability at a given day and
time.

landmarks to confirm global progress and anticipate important events or tasks that

will come next, such as preparing to get off, etc.

labels and signs | to understand the local environment, including: current location, where to
meet transportation vehicles; identify the “right” vehicle; where to get on
and off; where to pay; etec.

clocks to synchronize schedules with physical events, including transportation
vehicle arrivals and departures.

Kintsch (1998, p: 174) gave details that “execufivection skills (deductive reasoning
and logical thinking, which is far beyond mere coatension) are necessary to
understand how to obtain spatial bearings and deadract, and remember personally
relevant information from these abstract represemis.” And Chitaro and Burigat
(2005, p: 108) pointed out that “using a map feemtation, for example, implies a
significant mental effort (as with a paper map$wotch between the egocentric
perspective of the viewer and the geocentric petsmeof the map”. Rakkolainen and
Vainio (2001, apud Chittaro, p: 2) found that “3@dels help users to recognize
landmarks and find routes in cities more easilyttraditional 2D maps”. Laakso

(2003, apud Chittaro, p: 2), on the other handnébthat “3D maps were slower to use

both in initial orientation and route finding coned to 2D maps”.

In fact little is known about how different typekioformation are combined in the
cognitive map. There has been little researchhote information derived from maps
and from direct experience is integrated into thgnitive maps, or why there might be

individual differences in this ability.
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From the discussion exposed between researchéhe @mea, two questions arise: What
can be extracted from all this to actually put¢bacepts into practice? And what are
the relevant parts of the theory that can be agpidnformation System Design for the

target group?

The next section explores the specifics of oldeppeand the impact of the ageing
process in the functions related to the objechisf $tudy: use of information (available
in the transport (bus) system of the two city-capested, digital or verbal instruction)

to develop a spatial task in an unfamiliar enviremm

3.5 INFORMATION FOR OLDER PEOPLE : DESIGN GUIDELINES

As exposed in Chapter 2 (Section 2.6), the issuageing that are considered to affect
information use in older people are: cognitive ttexlgradual vision performance
decline, hearing deterioration, odour identificataeclines and general delays

perceptual motor-function and eye-hand coordination

In terms of cognition decline and the possible iotpan relation to the formation of
strategies and information use, the more evidepit$oare related to working memory
and the ability to inhibit irrelevant informatioDifferent researchers list different

topics:

i. “Abilities such as speed of responding and workingmory show decline with
age and the performance on learning tasks maydaskine with age.”(Rogers,
2000, p: 360)

ii. “Older adults’ performance on episodic-memory taskgenerally lower than that
of young adults which might be attributable to agkexted differences in the
processing of context information.” Bayenal 2000, p: 131 (For reviews see
Craik & Jennings, 1992; Kauslet al, 1984 and Smith, 1996).

iii. Older adults have difficulties integrating conteXbrmation with to-be-
remembered items (Bayen al 2000, p: 131). Smith, (1988) pointed out that it
appears that older adults do encode and retrievexiinformation, but that they
have problems with the integration of item and eahinformation. However,
Vakil, Melamed, and Even (1996, apud Bageéml. 2000, p: 132) reported an
absence of age differences in environmental-comtié&tts on recognition.

iv. Hasher and Zacks (1988, apud Chow and NesselrdX@e @: 101) argued that
older adults’ cognitive impairments spring fromitrgecreased ability to inhibit
irrelevant information. Allen and colleagues (1998898b, apud Chow and
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Nesselroade 2004, p: 101) has some close partalldie notion of decreased
inhibition.

v. Older adults may tend to rely on general impressmmconceptually driven
processing regardless of task relevance, wheraasgyadults may engage in a
more analytical or data-driven approach (Hess, 1B@8set al, 1996; Labouvie-
Vief & Schell, 1982; Willis, 1996, apud Rousseaud &vogers, 2002 p: 11). But
Willis argued that the change could be the reduhareased experience over the
life span.

Craik and Byrd (1982) developed an important framgwo explain cognitive aging
effects that relates to the construct of workingrmogy. According to Park (1999, p:

11), “working memory can be conceptualised as theumnt of on-line cognitive
resources available at any given moment to pracéssnation, and can involve
storage, retrieval and transformation of informatidDespite the age-related
deficiency in processing resource, Craik and By@B@) suggested that this can be
repaired by provision of environmental supportg.(signs, announcements) for older
adults. Environmental supports are elements ofgaitwe task that decrease the
processing requirements of the memory task. Inrotloeds, although older adults may
have a more limited working memory capacity; cageitasks can be structured so that

they require somewhat less capacity to perforibiti( p: 11)

Park and Gutchess (2000) emphasised that althtvegthecline in speed of processing
and working memory that occurs with age resuliome decrements in performance in
everyday behaviours, the decrements tend to bgfessunced than one might expect,
or may not be evident at all. There is a wealtbvafience suggesting that older adults
perform well when they are performing behaviourg/aich they are expert or when
they are in familiar environments. The impact ofitive deficits on everyday
behaviours is most pronounced when older adultghanafamiliar environments and

must perform tasks that are novel to them.

Reviews in the comprehension of spoken languag#ingfield (2000) have addressed
different areas of age-related decline, such adit@y acuity, capacity of working
memory and the rate at which speech input candmepsed. The data investigated

highlighted important principles:

i. “Adult aging is often accompanied by declines idigary acuity that may affect
sensory processing for speech” (also reinforceBdmard (1990); Sanders and
McCormick, 1993c). Linguistic knowledge however ans well preserved in
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older adulthood. “This combination of areas of lasd preservation leads to a
spontaneous use by older adults of top-down inftionalrawn from linguistic
context to supplement the impoverished bottom-gpadi This top-down-bottom-
up interaction also characterizes natural langyageessing by younger adults
under difficult listening conditions”. Wingfield @0, p: 191)

ii. “Older adults can have greater difficulty than ygenadults in comprehending
speech with structures that place a heavy burdenemory capacity. These
include very long sentences, whose comprehensguiress memory referents that
occurred much earlier in the passage, and sentanittesspecially high
prepositional density or complex syntax.” Wingfi¢RDO0O, p: 192)

Consider the implications of these differencessfase of using automated telephone
voice menu systems. The longer the message apdrtioular, the greater the number
of options to be retained in one’s memory, the naliffecult are such systems for older
users (Sharit, Czaja, Nair, & Lee, 2003).

Park, Smith and Cavanaugh (1990, apud Park 199%)stressed that “when
designing everyday information for older adultsemember, it is critically important to
keep in mind the working memory load associateth wititerial and it is always best to
design instructions so that memory load is as Is\wassible”. According to Seager and
Fraser (2007, p: 770), “high levels of mental wodd can distract users from other
aspects of the navigation task (e.g. planning)feord concurrent tasks or activities.
Also, it is likely that users prefer to navigatetlwminimum frustration and effort.”
“Memory cues at encoding, prompts at retrieval tathing older adults to write down
information that they might be likely to forget aneportant forms of environmental
support that can result in good memory.” (Park 1909.3)

The orientation task also places heavy demandseowaorking memory. Elderly people
are much more sensitive to these demands than gopegple (Van der Linden &
Hupet, 1994 and Bruyas al 1998). A system that presents information corttirsly
and in a portable manner represents an advantag@dagroup because they save
cognitive resources. Some computerised navigatiiheg and aides to facilitate
navigation can be a powerful tool to help disalgedple (PDA - Personal Digital
Assistance and mobile GPS systems (see Carmieb)(Z0fer (2007) and Fickas
(2008)). However, Fickas (p: 877) also underlirteat twhile there are increasing
numbers of devices becoming available, their dess@gnot typically consider the
needs and abilities of users with cognitive impaints. For example, hand-held devices
often place demands on working memory and requiléitng on to information viewed
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in an earlier screen display in order to know howroceed in a subsequent screen view
(Sohlberget al, 2007).” The rotation/ translation tasks impobgdgome devices are

also examples of design which might not be goodifsabled people, though there are
some research improvements in this direction (Seage Fraser, 2007). Specific

studies that take cognitive principles on boardrse®be more promising (See

(Chittaro, 2005) combination of audio and visuakssges and Roget al (2009)

delivering different levels of message accordinggers' prior knowledge assessment).

Reinforcing the concept of minimum amount of infation load, Norman (1988) said:
“Because you know that the information is availahléhe environment, the
information you internally code in memory needgbecise enough only to sustain the

quality of behaviour you desire.”

There may also be differences in the way that ghdeple and younger people encode
the environment. Lipman (1991) found that olderledwere more dependent on
landmarks (rather than turns) when recalling roate$ Evangt al (1982) found that
older adults encoded different landmarks and pladesn compared with younger
adults. However, these variations in strategies nuybe detrimental to the ability of
older adults to form effective cognitive maps. Egample, Kirasic (1991) found that
older adults’ route knowledge in familiar environm&was no poorer than that of
younger adults, and Ohta and Kirasic (1983) founad older adults were as successful
at learning unfamiliar environments. Ohta and Kaasiggested that, in practical
contexts, there is no reason to expect older atufggerform any less well than young
adults. Making a similar point, Hunt (1993) argukdt even if older people had some
slight decrement in their spatial skills, they @babmpensate for this by their greater

general knowledge and reliance on other cognitivktias.

Another important point derived from studies witlt@natic processing (Light al,
1992) suggesting that processes, which were augahvaten individuals were young,
tend to remain intact into older age. That can algquain habits in strategy formation
and resistance on acquiring new forms of inforrmatfccording to van Wee and Dijst
(2002), apud Grotenhuet al (2007, p: 29);habitual behaviour prevents people from

being stressed and makes people use their timeagmitive capacity effectively.”
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Rogers (2000) suggested various interesting coiocisisrom different experiences that

might be considered when designing public infororaBystems. They are described in

relation to:

“Tasks that require the selection of informationtoa basis of two or more
features will show age-related deficits” (Roger€@0p: 59). Madden (1983 apud
Rogers 2000, p: 60) suggested that “one methochfdving selection of
information is to provide cues to minimise seam®fuirements.”

Wright and Elias (1979) believe that focused aitenin older adults remains
relatively intact. On the other hand, Hasher anck&41988 apud Park 1999, p:
15) have proposed that “with age people have niotble focusing on target
information and inhibiting attention to irrelevamaterial. Much of the so called
age-related decline in cognition occurs due tdriaeility of older adults to stay
focused on primary information, as they frequedifjuse their attention across
both relevant and irrelevant information.”

If the stimulus is easily discriminatable from theckground noise, age
differences are minimal.

Evidence from studies conducted by Somberg antt@ede (1982 apud Rogers
2000, p: 63) suggested that for simple tasks, yeuagd older adults can divide
their attention equally well. However, for more qaex tasks, age-related
differences emerge but practice in dividing at@mtinay reduce the age
differences.

All the considerations above from the cognitiveegshers, through navigation studies

and the specificities of the target group highligbteral factors that could well be

relevant when studying information systems for thrget group.

Taking into account:

The basic mental process demanding for the aciwitposed (the object of the
study: visit a doctor (do a journey by bus) in afeuniliar area) explained in this
Chapter (Figures 3.6, 3.9 and 3.10)

The extent of information manipulation need dutting journey chain (explained in
Chapter 2, Section 2.2, Table 2.2 and Figure;2.2)

The general opinion and concerns of older peopbeitalsing public transport (also
exposed on Chapter 2, Section 2.6) and

The specific features of older people related ¢oube of information system, listed

in the present section.

A set of information were created for the experitn&hree main aspects were

considered:
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i. Information should complement the existing leveindbrmation at each
environment covering the gaps found during therjeyrchain;

ii. Information should aim to support older peopleadléng anxiety and reducing
cognitive efforts (mainly reducing the use of wakimemory) during the
execution of the journey.

iii. Information should aim to deliver knowledge abdwg éxtent of transport system
expanding older people choices.

They are explained in Chapter 4 and illustratednnex A.2.

3.6 CONCLUSIONS

This chapter has discussed intricate concepts ifiedetht theories about cognition and
human spatial orientation. Although different, times of research can be said to be
incremental and evolutionary, according to the gjsaof the core intellectual area in
which they were derived (e.g.: geography, psychglagedicine, human-machine
interface). Despite the amount of work conductedeetial orientation, most of the
experiments were concentrated in laboratories oremecently, using virtual
environments (computer-generated), and in bothscemecentrated on exploring closed
or relatively small environments. The tasks te$bectach experiment are very specific

and very much related to environment cues and iithdal abilities.

The review shows that there are some general ttiesrenodels to be applied on the
case of study but there are not enough agreemesmigmasearchers to support the
necessary requirements to study the use of infoom#&d develop a spatial task in an
unfamiliar real environment neither there is a odidate amount of work to define the
relation between information (navigation artefacis¢ and spatial knowledge.
However, there is evidence that the use of infoilonas mediated by various types of
spatial knowledge acquired from different souraes different procedures to make

spatial judgements, suggesting that the phenomisrtaghly individual.

A schema (Figure 3.6) was suggested using theipl&scof the modularity approach to
support the understanding of individual mental pescwhile planning and executing a
real journey. The schema does not aim to delivgmanw framework about human
cognition or spatial knowledge acquisition. It jgsts up the main internal process

involved in the construction of spatial knowledgensidered to be important to analyse
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the proposed activity: a spatial task in an unfeanileal environment. Evidence of the
lack of consensus about simple definitions and eéxame agreement were exposed to
justify that the INFOChain schema is just a sinfse to explain how the specific
cognitive processes to complete the activity wieeeld and understood in this research,
and to support how the data will be collected teripret the important functions
demanding while planning and executing a journeplry in a real environment (e.g.:
gathering, understanding, and completing infornmafretrieve/store and encode to
construct a cognitive map) and tracking, comparniaegvaluate planning and deciding
(planning and executing to solve the problem.). tieema proposed does not intend to
be definitive but it guides the emphasis deliverethe experiment tasks which will be
detailed in Chapters 5 and 6.

The next chapter describes how the elements ofirdtion during each stage of the

journey chain are classified and treated in orddyet applied in the experiment, which
in turn is fully described in chapters 5 and 6.
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4 INFORMATION SYSTEMS: REVIEW and TAXONOMY

Chapter 3 introduced different views about the ralemtocess involved in the task
objective of this study: the construction of a &gy and the steps involved in the
execution of actions to complete a journey by Oins chapter presents an appraisal of
different perspectives for the study of Passengi@rination Systems and the type of
information currently provided in the two study &ions (London/UK and
Brasilia/Brazil). Additionally this chapter exptai how information along the chain

will be extracted to analyse individual awarendssfmrmation System.

The first section discusses information systemskinicorporate the user’s point of
view. Section 4.2 justifies the choice of the apgtofor this research and Section 4.3
introduces the taxonomy to be adopted in this st8égtion 4.4 presents the main

conclusions of the chapter.

4.1  INFORMATION SYSTEM

Intelligent Transport Systems (ITS) or AdvancednBgort Telematics (ATT) are
general designations used to characterise systenhstorporate different information
systems, such as: Advanced Traffic Management Bxgs(ATMS), Advanced Traveller
Information Systems (ATIS), Advanced Vehicle CohBgstems (AVCS), Advanced
Public Transport Systems (APTS) and Advanced Rinahsport Systems, among

others.

Two important subsystems of ITS have substant@ignged the quality of the services
in the public transport domain: ATIS and APTS.

The ATIS includes: traveller adviser (e.g.: infotina about congestion, weather, road
incidents), service information (e.g.: informatianout service, parking, public
messages), trip (journey) planning (e.g.: inforotbout schedule, fare, delays, mode,
route, departure time), location determination {desckoning), route selection (e.g.:
information about travel preferences, route guidaistpportive information)) and in-

vehicle signs (e.g.: voice and graphic units).
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The APTS integrates mass transit systems. Thegystdms consist of: planning and
scheduling systems, traffic control and prioriti@gtomatic payment, ride sharing,
prediction of arrivals and emergency service. Thsstems have brought a major
change in the quality of information available e general users, providing them with
better quality information more quickly, flexiblyd diversely. This approach is said to

be consumer-oriented as a means of increasingyStenss productivity.

A slightly different approach focused on the proimotf the information is described
by Turnbullet al (2003). They divide the system into six categogeinformation and

promotion: Mass Market Information; Mass MarketiiRation; Targeted Information,

Targeted Promotion; On-Going Customer Informatind Real-Time Transit

Information. Targeted promotions aimed at persaritbe service area of particular

transit routes or facilities but the overall emphasill is to increase “ridership” and

“net revenues”. Targeted promotions in the Uniteates and Canada have resulted in

ridership increases of 2 to 50 percent. Table 4scdbes the concept worked out for

each category.

Table 4.1 — Turnbull Information System Classifioat

Category

Concept

Examples

Mass Market
Information

General information about
transit services. Provision of
basic level of information abou
transit system and are intende
to develop awareness of the
various service available.

Brochures, system maps and
ongoing customer information
tservices including informative
dbus stop signs, telephone
information and websites.

Mass Market Promotion

Extra incentive to try transi

Route or sector specific mapg
and schedules

Targeted Information

Directed to individual market
segment

Residents in a certain area or
along a specific route,
commuters in specific corrido

Targeted Promotion

Incentives are made availab
only for the desired group

d-ree or discount riders

On Going Customer
Information

Designed to provide individual
members of the public with the
information they need to use
transit services in an area

Bus stop signs, telephone
information and websites
providing routing scheduling
and fare information

Real-Time Transit
Information

Advanced Traveller
Information Systems (ATIS)

Interactive computer
information via changeable

message signs

A different approach is defined by studies thaetao consideration accessibility

issues from the beginning of the process (e.g. Aukea (1995), Hackney Plusbus,
Lynas (1997), Cumbria Plusbus, Brown and Tyler @0Qegible London, AIG
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(2007)). They take the users’ point of view asdbetre of the design, dealing with
different types of users, including disabled peopleey consider that Information
Systems are designed to support users’ decisionAgrakhey tend to incorporate the
cognitive principles into the analyses (search/ae¢assimilate process or
select/process/use of information), meet dirette/thoughts of accessibility issues.
They also tend to consider the physical and sée#lres of the environmefithe

types of question treated are, for example: Camusees understand the information? Is
the current level of information good enough foenss(for example older people) to
plan and execute the journey? Is the availablennmétiongood enough for user to cope
with eventualities in the real world? Can the attibe completed with the current level

of information about environment features?

To answer such types of question it is necessachange the objective behind
information provision from increasing patronage @naiductivity or improving
efficiency to minimise the effort for the user icqairing information and to expose the
user to information on such options, such as pregpdy Kenyon and Lyons (2003), for
example. Or to ease understanding, orientatiom¢cseay and planning reducing
cognitive effort, as suggested by Grotenhuis (2007)simply understand how people

use information, as proposed by this study.

Among the studies about Information Systems whictu$é on the user’s view and
incorporate accessibility issues for pedestriarssipagers, one particular classification
was developed by Ackermamenal (1995) who introduced a division between the
Information System and the Orientation System aalyeexplained in Chapter 2 (see
Section 2.2).

In terms of content, Ackermann’s view is that thiotmation System consists of
traditional (mostly printed) types of informatioropided by operators and public
transport planners: (e.g.: Timetable Figure 4d Route diagrams, Figure 4.2 and 4.3
in Table 4.2). The Orientation Systems are relitinew, some examples can be found
in urban centres where the walking activity is stiated such as: in the UK (Figure 4.7)
in France (Figure 4.8), and in Germany (Figure,5j they remain rare for the
majority of cities, especially in South America.i€ntation Systems work as a

confirmation and support of the moving phase altvegJourney Chain. Table 4.2
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illustrates some examples of Infor

examples of orientation systems.

Table 4.2 — Examples of Informati

mation SystentsBable 4.3 illustrates some

on Systems for Bystems

8pm to midnight | Last buses.
about every

o
w“’oﬁ'ﬁ(‘{“ "‘w\"(’
S SR

& & R R 3
e IR S

Figure 4.1 - Timetable (Londot
UK, 2006)

nFigure 4.2 - Bus Route Diagram (Paris, Frar
1999)

1ce,

Bus services from Farringdon

Figure 4.3 — Route map: Spiderm

apigure 4.4 - Information Table (Paris, Fran

ce,

(London, UK, 2006)

1999

: DO DISTRITO FEDERAL
¥ 'TARIA DE ESTADO DE TRANSPORTES
£ ‘SUBSEGRETARIA DE OPERAGAO DE TRANSPORTES
Y ‘OFTRANS - AREA TECNICA

RCDOVIAR ! DAS GARGAS)

wia
IDA 35,05 Kt
VOLTA 3497 ka1

Figure 4.5 - Timetable (Brasilia

1, Figure 4.6 - Route map (Brasilia, Brazil, 2006

Brazil, 2006)
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Looking at the Orientation Systems, the initial mypées presented in Table 4.3 (Figure

4.7, 4.8, 4.9 and 4.10) neither conform to theipablnformation Chain concept set by

Ackerman (Table 2.1, Chapter 2) nor to the adapteEdmation Chain concept

proposed by Caiafa and Tyler (Table 2.2, ChaptertBg flow of information, meaning

consistent and easy integration between informati@horientation systems. In

practice, the Orientation Systems seem to be tteatisolation and fixed where

needed. Consistency is not observed in the tredfragma system should be, and some

are not customised for public transport/pedesuigers, but for drivers (e.g. Figure

4.10).

On the other hand, it is observed that there imamasing preoccupation in improving

‘Walking’ as an efficient mode of transport, particularly.ondon. Conceptual studies
such as The Walking Plan for London (TfL, 2004)phoving Walkability (TfL, 2005),
Legible London (AIG, 2006, see Figures 4.11 an@)ahd its practical piloted studies

in different pedestrian environments (TfL, 200&a} very important documents and

will deliver consistent orientation systems in tiear future and consequently will help

to improve the use of public transport.

Table 4.3 — Examples of Orientation Systems

L] [ =

Figure 4.7 — Orientation sign to Hospi
in UK (London, 2006)

\:

=]

dfigure 4.8 — Block map in France (Pari

1999)

s

o

Figure 4.9 — Tactile surface inside stati
German (Liepszaik, 1999)

DRjgure 4.10 — Orientation sign to Hospi

in Brazil (Brasilia, 2006)

tal
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Living Map Architecture

‘‘‘‘‘

Figure 4.11 — Orientation signs in Londgn  FigurE24-Legible London, 2006

The main idea of the Legible London project (Figdrg2) was to break London into a
series of village sized nodes to reduce the spagialers. Information is provided in 6
potential levels: nodes (node maps: 2-3 minute&wplaces or neighbourhoods (sub-
area map: 5 minutes walk or 400m), villages (are@:r0-20 minutes walk), areas
(zone-map: 20-40 minutes walk) and another twol¢efraulti-zone map: 40 minutes
walk) and (overview map: 80 minutes walk). The &iehical approach solution
consists of an integrated and standardised systaohws consistent but flexible for

scale and use, such as:

i. Node supporter: simple information that enableseptrdns to set off in the right
direction from stations, visitor attractions antetentry points into the
wayfinding system.

ii. Area supporter: A simplified street map showingriblative position of
surrounding areas, with information about key degions (e.g. “Bloomsbury for
British Museum”). These signs are key in helpinggge develop their own
mental maps;

iii. Path supporter: Street maps along the route coniiytte direction and side
routes that connect into adjacent neighbourhoods;

iv. Homing beacon: Finger posts close to major destingt showing the average
walking time from that point. Nevertheless, homieacons have an important
part to play in London, where major destinatiores @ften obscured from view.
The British Museum is famously tucked away. Tradal§quare is not visible
from Charing Cross Road until you're almost there.

The pictures are isolated examples. Some of thersiample and useful operational
information, such as London’s route diagram ancttable (Figure 4.1) in which the
stops are just named in sequence on a straightSome are more sophisticated giving
users useful clues about the environment (Routgrahas found in Paris, Figure 4.2).
Another good example is the spidermap in Londoguyfé 4.3, where common
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segments of different line services are presenydddal bus stops). But others are not
appropriate for user’'s needs (Timetable in Brasiigure 4.5), there is no indication of
the route in space and the letters used are veail.dmgeneral, they reflect the state of
the art and importance public transport (and paleity the public transport

information) has in terms of public policies. Sgieciliscussion about the two city-cases
public transport policies and practical developreert presented in Chapter 7 and 8,

London and Brasilia, respectively.

It is worth clarifying the components of Informati®&ystems which are strongly related
to the way users assimilate information, as suggest Chapter 3. According to Suen’s
classification (1986), the three basic componehtdl anformation are: contents, form

andmedia. Figure 4.13 illustrates information compdeen

i. Content is primarily what is being expressed; this character of information, the
message. There are several levels of informatipeniding on the purpose of the
information and tends to dictate its function: gahespecific, and operational.

ii. Form (or format) is the method of presentation:dbeign and the arrangement of
the basic elements of the message. It can be abgtrg.: illumination, colour),
symbolic (e.g.: shapes, pictograms, sign) or literay.: text, human speech).

iii. Media is the location and method of conveyancéefmhessage. It is the interface,
channel of communication between operator and ltserdifferentiated by the
level of interaction: passiver static media (printed), active (sign and audio
signals — although it can also be passive) oraatéere (personal interaction in
which the user can interrogate).

Operational

CONTENT  gpecific

Interactive

General Active

. EDIA
Passive

Abstract Symbolic Literal

FORM

Figure 4.13 — Information Components, accordin§uen’s Classification (1986, p: 290)
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In practical terms and considering public transparticularities, it is necessary to
guarantee that the information can be assimiladedlf types of users. Thus one
guestion still remains: Can an information systegipin the construction of the
representations that will lead to a set of indiglddecisions to be put in practice? Or in
other words: Can an information system help thestrantion of spatial representations
used to navigate in order to achieve the destinati@ complete the activity? And can

everybody make use of it?

Another example of a system oriented to help useitse wayfinding process is “The
Transit Trip Model” developed by TCRP (1999, Refdd} which describes the
hierarchical steps of wayfinding. Table 4.4 illasés the designed process used for a

regional transport system.

Table 4.4 - Wayfinding Design Steps for a Trangat&m

Principles of wayfinding. Wayfinding Design Steps Examples
High Order Decisions Total trip Plan the total toip the systen
or between systems
Mid-Level Decisions Trip segment to trip Locate sites/facilities
segment Locate entrance/exits to sites
Low-order Decisions Trip segment within a site Cectrentrances, primary
functions and exits
Decision Execution Decision points between| Identify and locate architectural
segments features and signs
Information Processing Signage content/location Design architectural features
Legibility/readability and sign message
Sizelspacing
Contrast/colour

The classification adopted in Table 4.4 demonddratane concern in relation to what
needs to be represented according to a pre-defieedion levels (“Wayfinding Design
Steps”) and principles of wayfinding. For examgle;mid-order level decisions’ the
emphasis is in the ‘trip-segments-to-trip-segmefvisiich corresponds to the interfaces
between the stages, in INFOChain). There is a lagsiication of the objective of the
information provision, following the wayfinding mitiples, so the design of the
information is customised to cover this objectiegy.: the information piece produced
locates sites and facilities and locates entrandeeaits to sites (emphasizing the
interfaces between stages, e.g.: how one getshaf§ and immediately knows where
the bus stop is in relation to the next stagewakking direction to the destination
point).
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The different classifications adopted in each staidyclosely related to the objectives
to be demonstrated by the conceptual model behiidhile it is considered very
important to target the group to increase the @igiblic transport (ridership and net-
revenue, Turnbult al, 2003) and to tailor the information to the pabtiis designed

to (TDRP, 1999) it is also important to verify theal use” of the information provided
to the target-group (accessibility of the systerh@w easy is to use the system) in real
environment conditions.

The present study concentrates primarily on theecdrof information provided in the
bus system (or created for specific purpose oe#periments), treating the second
component (the form) as an output of user’s seraif information. That means the
analyses focus on the message (itself) that airhslfpeople make decisions about
how to complete the activity. However the third gmnent, media, cannot be
completely ignored and references are added whesidered relevant to the

discussion.

4.2  THE CHOICE OF PERSPECTIVE - INFOCHAIN APROACH

The type of the information analysed in the prestundy follows the concept tailored
by Ackermann (1995) extending the original notidmndormation and orientation
systems (information piece used along the jourtnayr Table 2.1, Chapter 2) into a
set of subtasks an individual needs to do in ail@eomplete a stage in the Journey
Chain, explained by Caiafa and Tyler (2002b) (Tébk Chapter 2).

The information taxonomy borrows ideas of psychglagd cognitive science
(presented in Chapter 3) to expand the domainfofrimation. An ideal user has a
global view of the journey as a chain but lookthatintermediate subtasks in a serial
manner, acting locally. The idea is therefore tootepose the complex task into
multiple simpler ones by gathering information abtie set of subtasks needed to
complete each stage of the activity (e.g.: thereleted portion of a journey to a

hospital) according to individual needs in a giegvironment.

The concept of the Information Chain, was introdliceChapter 2 (Section 2.2, Figure
2.2). Figure 4.14 emphasises the main functiomf@irmation along the Journey Chain.

there is a specific purpose and this is transforlmethe subtasks/attributes (detailed on
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Table 4.6) which the user will evaluate (accordimghe knowledge of his/her
individual capability and the knowledge about theaikable environment capability)

into the determination of the need (or not) to obthe information. He/She will then
decide whether or not to select the informatioprtwcess the plan and the execution of

the journey.

Origin
Planning: Prepare a journey

Interchange Point: Guarantee flow (fluency) of mfation;
reduce stress; keep user informed about arrivgdaftieres

L This can assume the role of planning phase.
-1 /
/ Riding: Monitore the displacement
/ indicate where to stop
//
Bus Sto| - ‘ - Bus Stop
Getting On Getting Off
Getting On: Reassurance of bus service Getting Off: Reassurance of bus stop
Interface with bus stop layout. identification. Interface with

bus stop layout.

Waiting: Reduce the stress of waiting and keep the
user informed about expected arrivals.

Destination

Figure 4.14 — Information function along the Joyr@hain

More details about the physical demands of thedistinctive processes added
(‘Getting On’ and ‘Getting Off") can be found in @perative research between London
Underground and University College London (UCL)@2pand Department for
Transport and UCL (2008).

Figure 4.15 illustrates different situations in athinformation can be captured. This

can be via a formal inspection (e.g. a timetable latis stop) or informally absorbed

(via proximal cues from environment). In additiomsinecessary to consider the
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different media by which the information can beresgnted (static/passive and

dynamic/active and interactive).

Origin Sounds, Smells

Interactive .

to Passive )
Information Proximal Cues:
! Visual Scene,
Body senses

Uncontrolled
Dynamic
Information

4 . /’ Bus Sto
Interchange Point ” P

Off

d Getting
Orientation
System ‘ ‘

Static and Dynamic
Information

for Confirmation

and Consumption

| N,

Proximal Cues: /
Visual Scene,
Sounds, Smells
Body senses

Destination

\

Proximal Cues:
44— Visual Scene,
Sounds, Smells
Body senses

Figure4.1t — Flow of Information along the Journey Ch

According to Suen (1986), communication of inforimatcan be with or without the
need for the passenger to interact: in passiveaantte medium provides static or open
communication with no facility for feedback or imegation and the information is
conveyed in the same way to all users (e.g. aqatitimetable at a bus stop). In active
media, the medium is more dynamic but still opeith@ut scope for feedback or
interaction) but allows for broader content (eaglitime bus arrival information at a
bus stop). In interactive media, the medium is dyicaand closed and provides the user
with the opportunity for feedback and interrogat{ery. ‘discussing’ alternative routes
given the current state of the bus system). Sugrhasgises that “while the possibility
for interaction makes dynamic information more exgiee, it allows the passenger to
determine whether the information is clear and detepand meets their criteria.” Suen

(1986, p: 295). There are no distinct divisionsissn these media and they can be seen
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as merging with each other across a ‘dynamism spattan example of which is

shown in Figure 4.16.
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Figure 4.16 — Media for Public Transport Informati®Guen & Geeham, 1986, p: 296)

Figure 4.15 illustrates the different types of mhation (media) that could be available
along the journey. In the planning stage, intevacinformation such as Journey
Planner or, even a telephone service, would halpinD the movement stage users will
add cues from the environment via their sensenaiion systems during the walking
stages can support users and reduce cognitivefeautive effort (“the emotional

energy expended during the journey, caused byrdgwlith the uncertainty”, Stradling
et al (2000b) and Stradling (2002) apud Grotenltial, 2007 p: 30). Static and
Dynamic information for consumption and confirmatiat a bus stop can also reduce
uncertainty (e.g. arrival at intermediate stops famal destinations) and information
oriented to deal with uncontrolled and dynamic infation such detours, cancellations,

emergencies can be especially useful for disgideqle.

In principle, the more examples of information @oitand media one can find along
the journey chain, the easier would be the jourfrepractice, studies such as Legible
London demonstrate that the simple presence ofrirdtion is not sufficient to help
people to move and complete their activities beedlis system needs to be integrated
and consistent; information has to be presentediarmonious way, matching the
functions as illustrated in Figure 4.14. Informat&nd orientation systems have to
deliver the connection between different typespaitsil concepts. They need to present
the connections (that are not evident) into a cdest form using, for example, the
notion used by Legible London (2007) (node suppparea supporter; path supporter)
or by Paris Bus Stop Information (1999) (e.g.: vehaformation about: the bus stop
area (local area) are close to the bus services@rarea) which is close to the Paris bus
network (macro area)). The notion of continuity aadigation through the different

dimensions of space needed to be embedded ingysthem.
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Table 4.5 complements Tables 4.2 and 4.3. It ptesd#re main sort of electronic

devices to deliver supportive information in difat stages of the journey.

Table 4.5 — Electronic Devices to deliver Informatin Different Stages of the Journey

Public Interactive Terminals (sometimes
called "Information Kiosks") are very often
located near public transport (PT) network
facilities, in stations or at stops. Two kinds gf
information can be accesserhavel
informationsuch as optimum route,
description of itineraries, how to access the
other points of the PT network, etgeneral
information about city activities (cultural,
commercial, sport, public events.Some of
these terminals are said to be "intelligent" and
interactive to varying degrees, include
ticketing machines. The main goal of such Figure 4.17

information systems is to help the traveller (verizon.mediaseed.tv/story.aspx)
mainly before a journey or in some cases
during the same journey at connections to glan
a trip. (http://www.ul.ie/~infopolis/scope/
kiosk.html)

Journey stage: reassuring the planning stage

Personal devices — mobile phone integrated
with satellites displaying different types of
information from internet service: e.g.
emergencies or faulty services warnings,
connections and standard bus service.

Journey stages: variable Figure 4.18
(apeshop.com.au)

On board information — digital display inside
buses, informing next bus stop name

Journey stage: ‘riding stage’

Picture taken from inside a London Bus by the
researcher.

Countdown system — digital display device
fixed at bus stops informing bus service
number, destination and waiting time.

Journey stage: ‘waiting stage’

Picture taken in Central London by the
researcher.

Figure 4.20

In the scope of the INFOChain study, the use o$qeal mobility devices (see Chapter

2, Section 2.1.1) is not investigated becauseeitienblogy is neither available in
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Brasilia to the specific target group, nor is ityfwsed in London. In their survey,
Baker & Kim-Sung (2003) showed that only 27% ofgoers 65 and older had a mobile
phone service, compared with 50% of persons 5@ tangl 55% of persons 18 to 49.
None of the participants in the present study prieskethemselves with digital mobile
technology that might support them in the executibthe activity (e.g.: spectacles,

cane, frame).

The specific information delivered by ‘iBus’ systeaurrently (in 2009) available on all
buses in London, was not implemented on the bwscesrstudied at the time of this

research exercise (May/2006).

4.3  INFOCHAIN TAXONOMY

According to the INFOChain approach there is abs@tformation an individual
theoretically needs to capture in order to compaeieh stage of the activity. These are
illustrated in Table 4.6. As illustrated by Figurd 4, the INFOChain Methodology
divides the Moving Phase of the journey into 7 eg&ad he actual implementation of
each subtask (the collection of information thdt sapport advance to the next stage)
is related to the result of the interaction betwienindividual capability (provided) and
the environment capability (required). Three typemformation were adopted in this

study:

[E] Essential: the indispensable information to ptete the subtask. The content
can be general (e.g. location) or operational (eute)

[T] Time: imposed by INFOChain experiment constraind

[Al]  Accessibility Issues: supportive type of amfmation that can turn into the
Essential type depending on tradeoffs between ithgial and environment
capabilities.

Although Cost [C] would be an extremely importayped of information for any
consideration about public transport systems,dhget-group of this study in both
environments (London and Brasilia) is eligiblereeftravel and the natural cost-
constraint, which is intrinsic for most users a thansport system, is not felt by the
group. Therefore “cost” will not be formally tredten this methodology. The only stage
where cost appears is the ‘Getting On’ stage aisdtieated as an Essential type of

information (i.e. cost = acknowledgment of freeg)as
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Table 4.6 — INFOChain Subtasks Definitions

# Stage Subtask/Attribute  Type Definition
1 Path Identification E Collect information to &ize and plot the path between
Origin and Bus Stop, including direction and landksa
2 Distance to walk T Estimate distance in lengti antime unit
3 Footway Al | Any reference about regularity of footways
Conditions
4 Crossfall Al | Any reference about inclination obfways
5 | walk O Crossing Points Al| Any reference about type ofsing point features
6 Barrier Al | Any reference about physical barriers
Identification
7 Safety Issues Al|  Any reference about risk, ilibation, isolation
8 Orientation signs Al | Any reference about existeatsigns or pictograms
9 Bus Stop| E | Location or name of bus stop
Identification
10 Bus Stop layout Al | Any reference about design of bus stop area/platfor
11 Safety issues Al | Any reference about risk, illumination, isolation
12 | Wait Waiting Al | Any reference about support at bus stop area
environment
13 Waiting time T Estimation in minutes/frequency
14 Gap Negotiation Al | Any reference about verticatizontal gaps
15 Bus Servicg E Bus number or 3 point-route
Get On Identification
16 Bus Type Al | Any reference about low floor/ whekelir
17 Cost E Tariff/Price/Free-pass/Oyster Card
18 Gap Negotiation Al | Any reference about vertical/horizontal gaps
19 Bus Stop layout Al | Any reference about design of bus stop area/platfor
20 Path Identification | E | Collect information to localize and plot the patttween
Bus Stops, including direction and landmark refeesn
crossing point
21 Bus Service/Bug E | Bus number or 3 point-route
Interchange Stop Identification
22 Time wasted al T Estimation in minutes of walking+ waiting
interchange
23 Safety issues Al | Any reference about risk, illumination, isolation
24 Landmarks E Any reference about name of places, buildings | or
References description of geographical issues
25 Direction E Euclidean, R/L or a well known plaeéerence
26 | Riding Distance T | Estimate distance in length unttroe unit
27 Bus Design (Keep| Al | Any reference about interior bus design
stability inside bus)
28 Landmarks Al | Any reference about name of places, buildings | or
References description of geographical issues
29 Bus Stop| E | Location or name of bus stop
Get Off Identification
30 Gap Negotiation Al | Any reference about vertical/horizontal gaps
31 Bus Stop layout Al | Any reference about design of bus stop area/platfor
32 Path identification E Collect information tccidize and plot the path between
Bus Stop and Hospital, including direction and laadk
33 Orientation signs Al| Any reference about exiseeof signs or pictograms
34 Distance to walk T Estimate distance in length ar time unit
35 Footway Al | Ant reference about regularity of footways
Conditions
36 Crossfall Al | Any reference about inclinationfobtways
37 Crossing Points Al| Any reference about typerossing point features
38 | Walk D Barrier Al | Any reference about physical barriers
Identification
39 Safety Issues Al|  Any reference about risk, ifiweion, isolation
40 Target (Hospital) E Location, description, landmark or pictures ofsHital
identification scene
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Different stages have different types of informatgmals. Definitions of the set of
subtasks necessary for each stage, presented istuky, were based on a previous
study about accessibility issues in bus systeragaf&€ and Tyler (2002b) and a set of
pilot experiments (conducted in 2004 and 2005, idatachapter 5) developed to
construct the Methodology of INFOChain.

In the ‘Walking to Bus Stop’ stage it is essentiaidentify the path from the origin to
the nearest possible bus stop. Estimation of dist¢or time) refers to time information.
Footway condition, ‘crossfall’, features of crogsimoints, barrier identification, safety
issues (e.g.: lights, isolated areas) and presginaeentation time are considered in this
study as information about accessibility issudagpa of information constantly
demanded by older people in their preference datitens (DETR (2001).

Bus Stop identification is essential information flee ‘Waiting’ stage - the correct
identification of the place to wait for the bus.eTlayout and the environment as well as
the safety issues make the accessibility issuegoat. Waiting time forms the time

constraint.

In the ‘Getting On’ stage, the first important infwation is to certify that is the correct
bus and have money to pay the ticket (having tlss pesady to show driver, in older
people case). Knowledge about the type of the lousfloor or adapted to wheelchair
users and the correspondent mechanisms to opgrateligap negotiation constitute
the accessibility issues. The gap negotiationfigiation of four basic components: bus
stop design, bus type, driver skill and personisatality, provided that the disability
awareness traininfwas already settled. A detailed study about theoitance of gap

negotiation was developed by Tyler and Caiafa (1.999

The essential information for the ‘Riding’ stagedasknow one is going in the right
direction. Landmark references are essential pwtad the information needed to
compose the cognitive map. Distance or time esktimatomposes the time restriction
and reassurance about the internal configuratiagheobus is related to the accessibility

issue of stability inside the vehicle.

18 Disability Awareness Training: A generic trainifrggmework, applicable across all transport modes
(DPTAC/DfT) to enhance the quality of assistancecenseed by a disabled person.
(http://www.dft.gov.uk/transportforyou, November(&)
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In the ‘Getting Off’ stage the essential informatis to know where to get off.
Landmark references help to identify where thehdiligy point is located as the bus
approaches it. Gap and bus stop layout constitgesaibility issues and are related to
the actual act of getting out of the bus, whicbdaesidered to be more difficult by old

people (source) than the boarding process (DETB10

In the ‘Walking to Hospital’ stage the attributee dasically the same of walking to bus
stop stage. However the priority seems to be altérke final target identification

constitutes the last essential information iteradmplete the journey.

Interchange is characterised as a condensed joahay where the essential
information needs to be captured very quickly. Abdel-Aty (2001) and Lyons and
Harman (2002) apud Grotenheisal, 2007 p: 28), “interchanges are perceived as a
barrier to using public transport”. It essentidiggins immediately after one gets off.
The next essential information is to know whergaothe path identification to the next
bus stop. Next come the bus stop identificatioglfitsnd the service to be used. Time
wasted at the interchange can be considered ad¢istgction but in fact it is an
outcome of how well prepared the plan was andisiciered in this study as an
element of the quality of the user’s plan. Gap ti@tjon, bus stop layout and safety
issues around the interchange point are importearples of accessibility issues type

of information.

Table 4.6 presents the 40 attributes (or subtasksjidered in the Journey Chain
concept. In the next sections the complete setfofmation pieces (e.g.: timetable, A to
Z, Spidermap) provided by the public transporteysfor each city is presented (Table
4.7 for London and Table 4.10 for Brasilia). Ea@tp of information will be evaluated
according to the 40 attributes chosen and will m&sualues that can vary between 0
and 1, which constitutes the data unit (elementdnrmation) that each piece of

information can deliver (See Tables 4.8 and 4.11).

The next section presents the current state ofrivdtion provided by the transport
sector in each city: London and Brasilia. It staiith a brief view of the two
environments, presenting the accessibility cond#tiand the set of information
available to support the respective bus systertigeaime of this study (London (April-
May/2006) and Brasilia (September-October/2006)).
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4.3.1 Information Systems in Real Life Cibioths

In real life conditions the flow of information iess comprehensive than the ideal
situation exposed by figures 4.14 and 4.15. Théepatconditions) found in London

and in Brasilia is presented in subsequent sections

4.3.1.1 London Environment

London is the most populous city within city limitsthe European Union with an
official population of 7,172,000 (on the latest €as Day of April 2001)it has a
metropolitan area population of between 12 and illbompeople.

The administration of London takes place in twaestie- a city-wide, strategic tier and a
local tier. City-wide administration is coordinatey the Greater London Authority
(GLA), whereas local administration is carried but33 smaller authorities. The GLA
is responsible for strategic planning, policing flie service, most aspects of transport

and economic development.

Transport for London (TfL) is a local governmentigaesponsible for most aspects of
the transport system throughout Greater London.rdleeof TfL is to implement the
Mayor’s Transport Strategy and to manage transggoxices across London. London
Buses is the subsidiary of Transport for Londorn thanages bus services within
Greater London. Over 6,500 scheduled buses opematger 700 different bus routes
calling at over 17,500 bus stops. Over the yearnbtwork carries over 1.5 billion

passenger journeys (TfL, 2008).

In terms of Accessibility, London can be charaskias an accessible city. Although
underground and rail stations are not fully acd#eghe bus system has experienced an
immense transformation in order to provide accéssérvice to all parts of London.

The bus network is under revision with the objextf becoming more integrated with
rail and underground services (Iman, 2007). Thet flefully accessible, meaning

served by different types of low floor buses (shege floor). Although at the time of the
experiment the information system inside vehiclesded lots of improvement in
relation to dynamic information during the ‘Ridingfage of the journey, the ‘iBus’
real-time location and passenger information sydtamsince been introduced across

the entire fleet (in 2008). Bus stops are the wstalkek in the chain: most of the bus
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stops are inaccessible and incompatible with thefloor buses, generating huge
horizontal and vertical gaps that cannot be oveecbyndisabled people, and represent
the biggest single barrier in the system. Moreilieteith pictures can be found in

Annex Al — Part A: London’s Environment.

In terms of information, together, the pre-trifpormation system Journey Planner
(interactive computer-base system oriented fopthaning stage) and the Countdown
system (dynamic information delivered at the bog sproviding the predicted arrival
time and the service line of forthcoming busesmuythe waiting stage) guarantee high
levels of information provision. Journey Plannefiedd information to prepare a journey
to an unfamiliar destination, integrating all mo@esl incorporating disability
awareness issues to act as a refined search pecdis journey. Nevertheless it is only
accessible via the internet, so users have torb#ida with computers and the internet
as well as the Journey Planner system itself. Hewawowadays, very good qualities of
printed materials are available at London Undergdoand London Bus stations
(‘Where to get my bus’, ‘Area bus guide’ etc) amarmst bus stops (‘spidermap’,

timetables, bus services list, local area map 8&. Annex Al, Table A1.1 to AL1.3.

The on-bus passenger information display and arseuant system — ‘iBus’ London
supports the flow of information throughout theimgistage of the journey. Trials were
implemented in December/2005, on 5 (five) busesoate 149. The technology is now
consolidated on 8,000 buses and 90 garages acnos®ih, informing passengers of
every stop on the way both visually and audiblyptwww.tfl.gov.uk, accessed in
November, 2009). See Annex A.1, Table A1.5

Although London can be considered to be a reasygraadoiessible city which provides
good and accessible levels of information for beers, the orientation system needs
improvement and this topic is under review with sagcellent perspectives. Legible
London is the project currently being undertakefiyAlG/Central London
Partnership, in which the main objective is to tifgra common solution to wayfinding
and to outline the principles of a pedestrian signsystem that encourages walking,
takes into account different kinds of walkers (@esits, visitors or commutérand

makes London easier to understand for pedestrians.
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In recent research undertaken by TfL (2006-200@)ps highlighted that more attention
needs to be paid to the provision of travel infatiorafor disabled people, both to help
them plan journeys and to reassure them while eterdhe problems with information
provision for people with disabilities seem to b&ated to the presentation of
information, and occasionally the lack of inforneatisuitable for people with specific

disabilities, rather than the accuracy of suchrimfation.

Table 4.7 illustrates the level of information dahble to support the current bus system
in London. There are 18 different pieces of infotioracovering general to operational
information. The general information is the avaléainformation piece that can be
easily bought at newsagent or shops (e.g.: asZh weeb-street maps). The information
provided is created and distributed by the Locddlieurransport planners (in London
by TfL + operators). They constitute the operatideel of information, such as
timetable, detailed stopping points and routesfew of them deliver aspects of

accessibility.

Information pieces for each environment are preskem Annex Al — Experiment

Environment and Information Features.

Table 4.8 describes each piece of information caléy the London Bus Information
Systems in relation to the E, T, and Al informattgpes adopted in this study (as
outlined in Section 4.3). In Table 4.8, the contfnnformation provided by each

information piece is classified as:

i. [1]if it fully covers the attribute in question or
ii. [0.9to 0.1] if it partially covers the attribute question. In practice it was used 0.5
when the information was partially covered andwt2n the information can only
be inferred;
iii. [blank] if it is not covered at all.

The max-column registers the maximum value betvedigthe 18 types of source of
information for each subtask. The total coveragthefjourney chain is: 22.3 (11
covering E-Type, 5 covering T-Type and 6.3 covedig ype or in %: 49.33%,
22.42% and 28.25%, respectively). Some subtasjs éafety issues, distance to walk)
are covered by different types of information, saare completely uncovered (e.qg.:

crossfall, bus stop layout).

121



Table 4.9 totals the percentage of each of thessiéications for each category E, T,
Al. The percentage for each type of informatiof.dmdon provided by the current bus

system is: 66.6% for Essential information, 20.4¥ihformation related to Time and

13.0% for Accessibility Issues.

Table 4.7— Information provided by Transport Systaerbondon

# | Title of Information Presente( Brief Description Type Status
to Participant
1 | AtoZ or Easyto Ride Map of streets and tuligeneral Available
station
2 | Hospital's Website Webpage with generdbeneral Available
information about the
hospital including
public services to get
there
3 | Street Map Website Digital map on web General ilabée
4 | Map of London Buses Operational Available
5 | London by Bus Bus line service on| ®perational Available
map background
6 | Area Bus Guide Operational Provided by TfL
7 | Telephone Information Oral conversatior] Operational Provided by TfL
System which  provides the
service line and
location of bus stop fo
a particular pair O/D
8 | Journey Planner Interactive DigitaOperational + Al| Provided by TfL
Information
9 | Local Public Transport Map Operational Provithgdr fL
10 | London Map — Bus Map & Bus line service on aOperational Provided by TfL
Guide map background
11 | Spidermap Schematic diagrams | @perational Provided by TfL
line service per bus stop
area
12 | Timetable Origin and destinatigrOperational Provided by TfL
with schedule
13 | Bus Service Location on bus stop onOperational Provided by TfL
from Underground Station map area related to tube
station
14 | Continuing your journey from|  Alternatives pfOperational Provided by TfL
integration related tq
tube station
15 | Bus Stop Sign Line services numbers  Operational | Provided by TfL
16 | Countdown Eletronic deviceOperational Provided by TfL
installed at bus stop
showing the number
and destination of the
bus and waiting
minutes
17 | Fare Costs Price per journey type Operational roviéed by TfL
18 | Type of Vehicle Symbol of wheelchair Operation@! | Provided by TFL
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Table 4.8 — Information coverage by Bus Systemadndon

# | Content of Information 6 7 9 10 1 1 15 N6 [17 [18 mMax
1 | Path identification Informatio E 50. 1 1 1 0.5 1
w 2 | Distance (time) to walk T 1 0.5 0.5 1
A 3 | Footway Conditions A 0
L 4 | Crossfall Al 0
K 5 | Crossing Points Al 0.5 0.5
6 | Barrier Identification Al 0.2 0.2
(0] 7 | Safety issues Al 0.2 0.2
8 | Orientation signs A 0.5 0.5
W 9 | Bus Stop Identification E 1 1 1 1 1 1 1 1
A | 10 | Bus Stop layout Al 0
I 11 | Safety issues Al 0.5 0.2 0.5
T 12 | Waiting environment Al 0.2 0.2
13 | Waiting time T 1 1 1 0.5 1 1
14| Gap Negotiation A 0
15| Bus Service Identification E 11 1 1 1 1 1 1 1 1
16 | Bus Type Al 1 1 1 1 1
On | 17| Cost E 1 1 0. 0 1 1
I 18 | Gap Negotiation Al 0
N | 19 | Bus Stop layout Al 0
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20 | Path identification 1 1 1 1 1 0.5 1 1 1 0.5 1
E | 21 | Bus Service Identification E 1 1 1 1 1 1 1 1|1 1 1 1 1

22 | Time wasted at interchange 0.5 1 0.5 1 1 1
Ch. | 23 | Safety issues Al 0.5 0.2 0.5
R 24| Landmarks References E 1 1 0.5 1 1 1 |05 1
I 25 | Direction E 1 1 1 1 1 0.5 1 1 15 1
D 26 | Distance (time or km) T 1 1 1 1 0 n 1 1 0.5 1
E 27| Keep stability inside bus A 0
G 28 | Landmarks References Al 1 1 1 1 1 0.5 1 1 1 0.5 1
E 29 | Bus Stop Identification E 0.5 1 1 1 1 1 1 1 1|1 1 1 1
T 30 | Gap Al 0
Off | 31 | Bus Stop layout Al 0

32 | Path identification = 1| O. 1 1 1 0 il 1 1 0.5 1

33| Orientation signs Al 0.5 0.5
W | 34| Distance to walk T 1| O. 1 1 0 1 il 1 0.5 1
A | 35| Footway Conditions A 0
L 36 | Crossfall Al 0
K | 37| Crossing Points A 0.5 0.5

38| Barrier Identification Al 0.2 0.2
D 39| Safety Issues Al 0|5 0.2 0.5

40| Target (Hospital) identificatio E 1 ] 1 0.5 1 1 0.5

10.0f 3.0 9.0 14. 14,0 17(0 12. 18.0 75 16M| 9.5 6.0 10.9 D 4. 1|0 22.
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Table 4.9 - Total information by type in London

Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 13 1f 18
TOTAL 10.0 3.0 9.0 14.0 14.0 17.0f 12.0 18.0 17.5 16.0 6.0 9.5 6.0 10.9 5.0 4.5 1.0 3.0
Total E 6.0 25 6.0 10.0 10.0 11.0 8.0 11.0 10.5 10.5 5.0 55 5.0 6.0 5.0 2.5 1.0 2.0
Total T 3.0 0.5 2.0 3.0 3.0 4.0 25 5.0 3.5 3.5 0.0 3.0 0.0 1.0 0.0 2.0 0.0 0.0
Total Al 1.0 0.0 1.0 1.0 1.0 2.0 15 2.0 3.5 2.0 1.0 1.0 1.0 3.9 0.0 0.0 0.0 1.0

%E 60.0%| 83.3% 66.7% 71.4% 71.4% 64.Y% 66{7% 61.B8.0%| 65.6% 83.3% 57.9% 83.3% 4.0% 100.0% 556% .00 66.7%

%T 30.0%| 16.79% 22.2% 21.4% 21.4% 23.5% 20/8% 27.80.0%| 21.9% 0.0% 31.6% 0.0% 9.2% 0.0% 444% 010% 0%q.

%Al 10.0% 0.0%| 11.19 7.1% 7.1% 11.8% 12.5% 111%.0%0 12.5%| 16.79 10.5% 16.7% 35.8% 0.0% 0/,0% 010% .3983
INFOType General Operational Current
TOTAL 50.0 126.4 176.
Total E 34.5 83.0 \ HY
Total T 11.5 24.5 \j
Total Al 4.0 18.9 94.

%E 69.0% 65.7% 66.6%

%T 23.0% 19.4% 20.4%

%Al 8.0% 15.0% 13.9%

The same sort of exercise was applied in the Baaesflvironment and it is presented in the nexticect

125



431.2 Brasilia Environment

Brasilia, the capital of Brazil, is a planned dtynstructed between 1956 and 1960.
Planned for only 500,000 inhabitants, Brasilia $&esn its population grow much more
than expected. Several satellite cities have besated over the years to house the extra
inhabitants. Brasilia's total population (includitng satellite cities) is now 2,557,000
inhabitants (IBGE, 2008).

Although the city layout is easy to be understood gepresented (See Figure of Plano
Piloto B.1.b in Annex Al, Part B: Brasilia’'s Envinment), displacements are very
difficult for those who do not have private vehgl&he two main roadways in the core
of the city, the various underpasses, the roundaland the vast amount of open spaces
act as segregating barriers for people who desirave to walk. Moreover, walking
displacement is inhibited by the inaccessible ciiml of footways, (when they exist).
See sequence of figures in Table B1.1 - Planod”dat in Table B1.2 Satellite Cities -

in Annex B.

Outside Plano Piloto, the region called RIDE (inlda 22 satellites cities), the
conditions are even worse due to disorganised atimup absence of infrastructure and
local planning. See figures see in Table B1.2, AriBg.

The STDF (The Transport State Secretary) is resplen®r the public transport police
in Brasilia. The current division between local lubransport bodies are: TCB
(Sociedade de Transportes Coletivos de Brasilia £tBus Transport Society), DER
(Departamento de Estradas de Rodagem- Highwaysribega), DFTRANS
(Transporte Urbano do Distrito Federal — Urban $pamt of Federal District of
Brasilia) and METRO/DF (Companhia do MetropolitatwDistrito Federal —
Underground System / Federal District). (http://wstadf.gov.br / in 30/06/2010)

DMTU/DF (Departamento Metropolitano de Transpotiiesanos — Metropolitan
Department of Urban Transport) was the former nahi2FTRANS. In the old public
society organization, part of the transport seciatavas extinguished and the new
DFTRANS was created in 2003 through the need ofification on DMTU

attributions.
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DFTRANS is now responsible for bus line servicenpiag (supply and demand),
economic studies about performance evaluation andice cost, fare management,
enforcement (management and control) of passengditygservices and administration
and operations of terminal, stations and bus stdpseover, in theory, DFTRANS is

responsible for the inclusion of disabled passesger

Among the other bodies involved in the traffic d&ER, responsible for the rural and
arterial roads and DETRAN (Departamento de Transitoansit Department),
responsible for urban roads. IPDF (Institute ofdirland Territorial Planning of DF)
acts in conjunction with DER/DETRAN.

The fragmented structure and the lack of integratdities among the different bodies
of the transport system is obviously one of stmadtproblems for the transport sector in
Brasilia. The situation is even worse when the eation is necessary between the
satellite cities where responsibilities are notlwstablished due to physical boundaries

restrictions and weaker political and administmtontrol.

The current public transport system (2009) is veefficient: The network system is
badly designed (there are lots of regions thahateserved by the formal mainstream
bus system) and the waiting time at bus stops €achrup to one hour in working-days
(out of peak time), without any kind of supportiméormation (even telephone service
is not able to answer the online situation of busesoute). The coordination between
modes is fragile and the overcrowded conditionrdupeak time is visible. To add it
all fares are very high (around US$ 1.68 for anynibtrip, which can represent 20 to
50% of the monthly salary).

Until 2007, pirate vans were allowed to operate thiede tended to fail to respect
minimum safety standards. The construction of Beasimetro system is going slowly
because of a funding shortage. The operation tintteeometro system is very limited
during week days and even worse during weekentkgration between bus and
underground system is still very poor. As a consege, a large number of people
commute by private vehicle (commuting fleet: 964,58 76.5% of cars, DETRAN,
2007).
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In terms of accessibility levels, Brasilia’s bus®m is characterised as an inaccessible
system. Every single stage of a journey by bukimdity is inaccessible. In the walking
stage, the footways, where they exist at all, megjular and narrow. (See Figures B1.2,
B1.3, B1.11 and B1.12). Bus stops platforms ardeqaate for both the vehicle and
pedestrians (Figures B1.3, B1.5, and B1.7). Manhefous stop layouts are based on
bays (the worst conditions for bus manoeuvringataat al, 2002). Additional to the
bad design, the attitude of private car driversoisipletely disrespectful, using bus
stops as car parks, generating huge vertical anddmbal gaps between the bus and the

kerb and creating safety problems for the bus pagss. (Figure B1.4).

In relation to the ‘in-vehicle’ stage, the bus fleeold, noisy, badly maintained
(constant broken vehicles during operation), dutycomfortable, inaccessible, with
steps and a turnstile at the fare collection poiside vehicle (Figure B1.5, B1.7 and
B1.24). No type of visual/audible information systeside the bus is provided (the
ticket collector and the driver are the main sowficeformation). Drivers’ driving
behaviour is poor, and due to the need to folldiglat operational schedule, a complete
absence of disability awareness is observed. dondibf work inside vehicle are also
unacceptable with high volume of noise and highperatures. In the RIDE area,
walking habits are almost impractical due to geleak of respect (population attitude:
private buildings and private car’s and truck drsjeand lack of local authority
enhancement, among other factors. See figureshie Bil.2.

Only very recently, with the new Local Governmewini 2006, some gradual
improvements have been implemented: more new (ltluhaccessible) buses, the
circulation of the private vans was forbidden ame @peration of the underground
system was extended. It is expected that therébeifubstantial improvements in
public transport service with the new program ‘Bliadntegrada’, more details in
Figure B1.1.

Although the new system (Brasilia Integrada) regmésan enormous advance in
relation to the complete lack of transport polio§fered for more than 20 years, the
system emphasises aspects of mobility (integratfdus and Metro System via trunk-
feeder corridor type and automatic ticket systéeaving accessibility issues for the
future second plan. The proposal has been appreeedtly (January 2008), subject to
the associated laws and regulations by Brasiliafidment and negotiating with BID
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Banco Interamericano de Desenvolvimento) for fin@nesources (US$ 270 millions:
177 BID and 93 GDF, portal GDF, http://www.st.divdar, updated January 2008).

At present, the Bus Information System is almost existent with just a free
Telephone Service to provide information abouthibe service and the best departure
time that would cover a possible journey. Practatsmpts to use it, during
experiment, resulted in no answers and operattergeal that this service often does not
work due to computer problems. Printed informat®aonly available via the Internet
and it consists of timetable, as illustrated inufgs B1.20 and B1.21. Route diagrams
are not available for the public, although theyeddst at the internal operational level
within DFTRANS. No kind of information is found Bus Stops. Table B1.5 illustrates
the level of information provided at the princifmals station (Rodoviaria Plano Piloto,
the major centre of integration between Plano @itotd the satellite cities): bus service
number and 3-point-destination direction. The Ga#on signage system directed

only to drivers. For example, there are no sigriadaate a pedestrian route to either

the public or private hospital along the path tppart pedestrians, Figure B1.25.

Table 4.10 illustrates the level of information yided by the current systems in
Brasilia. There are 7 different pieces of inforroatcovering general to operational
information. The first three types are fully availain Newsagents, bookstores and via
the internet. The remained are distributed by theal Public Transport planners
(GDF*+DFTRANS +operators). A few of them deliver aspects of asitdity. A

route map is specifically provided by DFTRANS, kus not directly available to
public.

Table 4.10 - Information provided by Transport 8ystin Brasilia

# | Title of Information| Brief Description Type Status/
Presented to Participant Provided by

1 | Brasilia City Map Schematic representation of sBia| General Available
and satellites cities

2 | Hospital's Website Multimedia presentation of pited and| General Available
its facilities

3 | Street Map Schematic representation of streets | General Available

4 | Route Map from DFtrans  Orthogonal representaticthe journey| Operational | DFTrans
with cartographical type of map as
background

5 | Telephone Information Oral conversation which provides theperational | GDF
System T service line for a particular pair O/D

19 GDF — Governo do Distrito Federal — Federal DistBovernment
20 DFTRANS - Transporte Urbano do Distrito Federalrban Transport of Federal District of Brasilia
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6

Timetable

Origin and destination with schedule

e@gional | GDF

7

Fare Costs

Price per journey type

Operational FGD

Table 4.11 describes what each piece of informdtierBrasilia’s Bus Information

System covers in relation to the E, T, Al classifion adopted in this study. As in the

London case, the content of information providedehgh information piece is

classified as [1] if it fully covers the attribute question or [0.5] if it partially covers

the attribute in question and [blank] if it is ramvered at all.

Table 4.11 - Information coverage by Bus Systefrasilia

Stage # | Content of Information Type| 1 | 2 | 3 | 4 | 5| 6 | 7 | max
1 | Path Identification Information E 1 1 1
2 | Distance (time) to walk T 1 1 1
3 | Footway Conditions Al 0
Walk (O) 4 | Crossfall Al D
5 | Crossing Points Al 0
6 | Barrier Identification Al D
7 | Safety Issues Al 0
8 | Orientation signs Al 0
9 | Bus Stop Identification E 1 1 1
10 | Bus Stop layout Al 0
Wait 11 | Safety issues Al 0
12 | Waiting environment Al 0
13 | Waiting time T 1 1 1
14| Gap Negotiation Al 0
Get On 15| Bus Service Identification B 1 1 1 1
16 | Bus Type Al 0
17 | Cost E 1 1 il
18 | Gap Negotiation Al 0
19 | Bus Stop layout Al 0
Interchange| 20 | Path identification E 1 1
21 | Bus Service Identification E 1 1 1 1
22 | Time wasted at interchange* T 1 1 1
23 | Safety issues Al 0
24 | Landmarks References H 1
Ride 25| Direction E 1 1 1
26 | Distance (time or km) T 1 1 | 1
27 | Keep stability inside bus Al 0
28 | Landmarks References Al 1 1 1
Get Off 29 | Bus Stop Identification E 1 1
30 | Gap Al 0
31 | Bus Stop layout Al 0
32 | Path identification E 1 1 1 1
33| Orientation signs Al 0
34 | Distance to walk T 1 1 1
35| Footway Conditions Al 0
Walk D 36| Crossfall Al D
37 | Crossing Points Al 0
38 | Barrier Identification Al 0
39 | Safety Issues Al 0
40 | Target (Hospital) Identification E 1 | N 1
9.0| 20 6.0 40 80 6,0 1 17.0
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The max-column registers the maximum value betvediethe 7 types of source of
information for each subtask. The total coveragthefijourney chainis: 17 (11
covering E-Type, 5 covering T-Type and 1 coveridgripe or in %: 64.71%, 29.41%
and 5.88%, respectively). Some subtasks (e.g.séwsce identification, path
identification) are covered by different types mfiormation, some are completely
uncovered (e.g.: bus type, crossing points).

Table 4.12 illustrates the totals for each cate@qry, Al provided by each piece of
information. The percentage for each type of infation in Brasilia provided by the
current bus system is: 63.9% for Essential inforomat30.6% for information related to
Time and only 5.9% for Accessibility Issues.

Table 4.12 - Total information by type in Brasilia

Type 1 2 3 4 5 6 7
TOTAL 9.0 2.0 6.0 4.0 8.0 6.0 1.0
Total E 5.0 2.0 3.0 3.0 5.0 4.0 1.0
Total T 3.0 0.0 2.0 1.0 3.0 2.0 0.Q
Total Al 1.0 0.0 1.0 0.0 0.0 0.0 0.0

%E 55.6% | 100.094 50.0% 75.0%| 62.5% 66.7% 100.0%

%T 33.3% 0.0%| 33.3% 25.0%| 37.5% 33.3% 0.0%

%Al 11.1% 0.0%| 16.7% 0.0%| 0.0%| 0.0% 0.0%
INFOType General Operational Current
TOTAL 17.0 19.0 36.0
Total E 10.0 13.0 23.0
Total T 5.0 6.0 11.Q
Total Al 2.0 0.0 w

%E 58.8% 68.4% 63.9%

%T 29.4% 31.6% 30.6%

%Al 11.8% 0.0% 5.6%

Concluding Remarks

The major difference between the two environmesntelated to the amount of
information provided by each system: in Brasili@ase (7 pieces) there are less pieces
of information available in shops/newspapers oxigied by public transport planners
than in London’s Case (18 pieces). The other ingpardifference is related to the
access to the information provided by DFTrans oFGich is difficult to be obtained
(as explained in Chapter 8). Both the reduced enrated the difficulty access of
information constitute characteristics can be etqubto impact on the process of

planning and executing a journey in Brasilia’'s Casas described in Chapters 7 and 8.
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In terms of content, distribution of the three tyé information (E, T, Al - without
including any information created for the purpoféhe present experiment) for each

city is illustrated in Table 4.13.

It can be noticed that information related to asii®bty issues represents the smallest
part in both cases. Another point must also be noéade: Although the percentage of
Essential type of information provided in both gyss is roughly the same, 67% in
London’s and 64% Brasilia’s cases, deeper investigaf Tables 4.7 (London’s case)
and 4.10 (Brasilia’s case) shows that the numberfofmation pieces and information
data unit (refer to Section 4.3) is greater in Lam¢han in Brasilia and the quality of
information currently provided in London is far suwjor to the quality provided in
Brasilia. Information related to time is proporidly greater in Brasilia (30.6%, 11)
than in London (20.4%, 36) and Accessibility Isstyg® of information represents the

neglected portion in both sites (2 in 36, for Bliasind 22,9 in 176,4 for London).

Table 4.13 — Difference between conceptual promisad E, T and Al type of
information in London and in Brasilia.

INFOType London Brasilia
TOTAL 176.4 36.0
Total E 117.5 23.0
Total T 36.0 11.0
Total Al 22.9 2.0

Analysing the results obtained in the two environtaét was perceived that there was a

lack of supportive information delivering accesiipiissues along the journey chain.

With the recommendations discussed in Chapter &i(Be3.4, towards the specifics of
the study group — older people); the support efditure review on public transport
users’ requirement (Disability Discrimination AcCDPA (1995 and 2005); DETR
(2001); DPTAC (2002); Burkhardtt al (2002)); some interviews with disabled people
conducted during Excalibur Project (Caietaal, 2002a) and the standard-examples of
international information systems collected duriaghnical visits in different countries
(United Kingdom, France, German, Spain, Brazil Bedu), a set of Accessibility Issues

(Al-type) of information was created.

Table 4.14 includes a brief description of eaclegief information specifically created

for the experiment to be applied in the two citges keeping the same pattern as
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possible. They are presented in Annex A2 — INFORhaormation. All the Al-type
information was created using passive (printed)iene®lymbols, text and pictures were

the form used, according to the purpose of eadnmition piece.

Table 4.14 — Accessibility Information type createdexperiment

# | Title of Information Presented t| Brief Description
Participant

Direction of the journey on a big scale map focgdimits of

1| Macro reference map boroughs and satellites cities

2 | Radial Mobility Cardinal disposition of bus stapd bus services direction

Picture sequence on site wi

[ . . }
directions iEequence of pictures taken at the site on the ngliages

Micro scales of streets and crossing point alorgpéth to ang

4 | Drawing Sequence from bus stops

Textual descriptions of the barriers found along path to and

5 | Detailed description from bus stops

6 | Complete drawing map Medium scales of the patind from bus stops

7 Pictures and Information of bLS'Photo of bus stop layouts and information availallthe site
stop area

8 Accessibility ‘evaluation of buS’Tex’tual description of accessibility conditionsat stop site
stop platform

9 Location of the nearest acCess'blﬁlomina'[ion and distance of the nearest accessidestop
bus stop

10| Pictures of Gaps examples Picture of parkedabbss stop sites

Sequence of pictures taken at the site on the ngl&iages and

11 | Picture of landmark sequence on riding stage (Landmarks)

12 | Route sketch with landmarks Schematic route laitimarks along the riding stage

13 | Detail description of riding Textual descriptiohitinerary.

The INFOChain pieces of information were createleip the user along the journey.
The background approach was to take the benefit thee previous knowledge created
by the available information provided by the pubtensport system and merge this
with a new type of information tailored to redu@@nitive load (effort) and improve

access along the journey. Three levels of supmoititormation were created:

i. High-level (macro) geographical reference;
ii. Learning level (improve bus system knowledge) ;

iii. Specific (micro) level information.

High level of information helps the user to conntdw@ir previous knowledge with a
broader area:

I. Macro reference map: uses boroughs (cluster neighbods) segmentation in
London and a schematic map of Brasilia and sasltities, to convey high-
level of directions
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Learning-type of information helps to extend knadge about bus system.

Radial Mobility: uses compass direction to delitlex area the bus stop and
the bus service serves.

Specific pieces were created where gaps were aséinat might impact on the flow of

information along each the journey.

Walking stages (Walking to the bus stop and from $top):

Picture sequences: sequence of pictures alongathe@the bus stop
illustrates the action-direction the users neediotcemphasizing different
levels of hazard (crossing type, traffic directipoygcle lanes)

Drawing sequence: sequence of drawings (plan \éov)g the path to the bus
stop illustrates the action-direction the userdrteedo, emphasizing different
levels of hazard

Textual Accessibility Assess: Textual descriptiohshe barriers found along
the path to and from bus stops

vi. Complete drawing map (plan view) of the path framgia to the bus stop and
from bus stop to destination with plotted placed &affic direction.
At Bus Stop:
vii. Pictures and Information available at bus stop.area
viii. Textual Accessibility Assess: Evaluation of bugpgtatform with description
of accessibility conditions at bus stop site.
ix. Location of the nearest accessible bus stop: Ndioimand distance of the

nearest accessible bus stop (if the case).

Get On/Off Bus

X.

Pictures of Gaps examples: Picture of parked bbossstop sites.

Riding stage:

Xl.

Xi.

Xiii.

Textual Description of Riding: Textual descriptiohitinerary with time and
fare information.

Landmarks Pictures along the Riding: sequenceabfips of the main
landmarks along the on bus journey captured fraidethe bus.

Schematic Route with Landmarks: schematic drawfrtheroute from origin
to destination with landmarks picture and icongtplbalong it.

Using the same subtasks classification for eaagfestathe journey chain (see Table

4.6) the new set of Al-type of information introgut(the 13 pieces) alters the initial

provision of E, T and Al Type of information in dacity, as illustrated by Table 4.16.

Each piece was evaluated along the journey stagka salue between 0 and 1 was

given to each attribute and they are presenteciier4.15.
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Table 4.15 — Accessibility Information type covezag

Stage

Content of Information

1

2

3

10

11

12

13

max

Path identification Information

1

Distance (time) to walk

Footway Conditions

walk (O)

Crossfall

0.5

Crossing Points

Barrier Identification

0.5

Safety issues

0.5

Orientation signs
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[N
o

Bus Stop layout
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-
N
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w

Waiting time
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Gap Negotiation

[EnN

Get On

[EnY
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Bus Service Identification

[EnY
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Bus Type

[EEY
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Cost
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Gap Negotiation

=
©

Bus Stop layout

Interchange

N
o

Path identification

N
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Bus Service ldentification

N
N

Time wasted at interchange*

N
w

Safety issues

0.5

N
S

Landmarks References

Ride

N
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Direction

N
»

Distance (time or km)

0.5

0.5

N
~

Keep stability inside bus

0.2

Rlr|lkr|rlr|olr|r|r|r] R~
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28 | Landmarks References 1 1 1 1
Get Off 29 | Bus Stop Identification 1 1 1 1 1 1
30 | Gap 1 1 1 1 1
31 | Bus Stop layout 1 1 1 1 1 1
32 | Path identification 1 1 1 1 L
33 | Orientation signs 1 1 |
34 | Distance to walk 1 1 1 1
35 | Footway Conditions 1 1 |
Walk D 36 | Crossfall 0.5 1 iy
37 | Crossing Points 1 1 1 1 L
38 | Barrier Identification 1 0.5 1 il
39 | Safety Issues 0.5 1 L
40 | Target (Hospital) Identification 1 1 1 1 L
1.0 45 155 7.0 19.0 7.0| 10.0 9.0 8.0 7.0 4.2 25 9.0 38.0

Table 4.16 — Difference between conceptual promigibE, T and Al type of information in London aimdBrasilia, before and after new Al-type
information.

Before Introduction of Al_type After Introductiori Al_type
INFOType | London | Brasilia INFOType | Al_Type | London | Brasilia
TOTAL | 176.4 36.0 TOTAL 103.7 280.1] 139.7
TotalE | 1175 23.0 Total E 37.0 154.5| 60.0
Total T 36.0 11.0 Total T 7.0 43.00 18.0
Total Al 22.9 2.0 Total Al 59.7 82.6| 617

Each set of information (available and produceat) ebch environment case, was presented to pamisigluring experiments, described on Chapter 6.

Chapters 7 and 8, the results, discuss the adtoaes that each participant made to plan anddowd® the journey in real environment.
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4.4  CONCLUSIONS

This chapter has discussed some examples of Pasdafaymation Systems which
emphasise the user’s point of view. Specific infation systems available in the two
cities were analysed. In general terms, the fivstlayers of information — the general
configuration of the city sites (schematic mapghefcity) and the operational level
(covered by timetables) - do not seem to have ndéfgrences in content. However,
format and media do make a great difference - vibeking from the user’s perspective
a simple format and media choices can establishabedary of being accessible or
not, the on-bus information provided by ‘iBus’ ig@od example, if people with visual
and audible impairments were the target public.il@nhy, the simple knowledge about
vehicle type (low floor) and bus platform type (pted or not) for a wheelchair user can

make a huge difference in individual's spectrunclobices.

Because accessibility issues are so related tafipeeatures of the environments,
neither of the cases encompasses all the necessaiyements to support the study of
information throughout the journey, by older peapl¢he real environmental
conditions at the time the research was conduétealxonomy of information to be
extracted along the journey chain was created lfeesteconsistency to the experimental
procedures. The elements of the taxonomy constiteténdependent variables
(customised for each environment in study, Londuweh Brasilia). In order to measure
the relative effectiveness of the independent Béeg(its use (selection/process/use)
from participant’s point of view, under the INFOQh@erspective) some metrics were
established and they are explained in the nextctvapters. Chapter 5 describes how
users are going to be investigated and Chaptes&itdes the metrics used to assess the

actual planning and execution of a journey by lousn unfamiliar environment.

A set of accessibility type of information was deshfor the INFOChain experiment
and applied (tested with volunteers) in both citiese rationale of the INFOChain
Information is to support the user and to redueesthess of doing a journey to an
unknown environment by providing accessibility ssuype of information for each
stage of the journey. The principle of the Jour@&win brought by Ackerman, Frye
Tyler and Caiafa were incorporated and expandélet@aoncept of the “Information
Chain”.

137



5 INFOCHAIN EXPERIMENT METHODOLOGY - PART A:
PARTICIPANTS (BATTERY TEST) & SETTINGS
(ENVIRONMENT INVENTORY)

The different views about the interpretation of laumtognitive systems and the general
characteristics of human spatial knowledge wererilged in Chapter 3, concluding

with some specifics about older people. As a rasuhis analysis a conceptual schema
to explain the process of planning and underta&ifmurney by bus (Figure 3.6) was
proposed to support the proposed experiment. Chdpiesented an overview of
information systems and the type of informationilade for the study environments. It
also introduced the basic framework (task and slistéor each stage of the journey

chain) by which the individual's outputs could bealysed.

This chapter introduces the overview of the INFO@maethodology, created in this
study, to investigate how individual use informatidhis consists of a brief description
of the experiment tasks, the expected outputs andthe outputs are going to be
analysed. Section 5.1 presents some preliminargiderations introducing the general
idea of the experimental method. Section 5.2 ptesée overall procedures of the
experiment. Two pilot tests were conducted tottestinitial experiment design and

inform the full exercise. Their main conclusione gresented in Section 5.3.

This chapter also details the first part of thehmdblogy (Part A): Battery Test and
Environment Inventory, the initial organizationtb® inputs in order to apply SCA/CM
(See Figure 1.1 for reference). The Battery Testd@btests to capture individual
provided capabilities) is described in Sectiondnd its analysis in Section 5.5. Section
5.6 presents the analysis of the Environment Irargnthe features found in the
environment (the capabilities required by the emuinent). The method to compare the
outputs of the battery tests with the environmemiditions is described in Sections 5.7.

Finally Section 5.8 summarises the conclusionsisf¢hapter.
The second part of the methodology details theiegipdn of SCA/CM and the

procedures to extract individual use of informatidhis is presented in Chapter 6
(Methodology - Part B).
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5.1 PRELIMINARY CONSIDERATIONS

As explained in the previous chapters, the nattithkeophenomena studied in this
research is centred on the individual. Users (s ¢hse, older people) facing a problem-
solving task (for example, a proposed journey taoniliar environment) are submitted
to a set of stimuli (information provision — Infoation Chain) and are asked to make
decisions (e.g. construct a plan using a cognfireeess) that are dependent on their
own characteristics (their individual provided chitiies) and react to face the real
circumstances (the capabilities required by thérenment) as they perceive them (via
their cognitive processing) in order to achievertfiral destination (target) and be able

to do their desired activity (i.e. their motivatjon

In order to study the phenomenon described the léllitgavodel was combined with
the formal analysis SCA, using ABA format. Figuré& &nd Figure 5.2 demonstrate the
rationale used to build up the methodology: The 8tM extracts participants’
strategies for planning and executing a journebus. The SCA principles formalise
the systematic way to apply the tests (ABA formatapture individual’s mental
process to plan the journey (A-natural strategy ti@atment and A - strategy after
treatment) and the CM principles formalise theramt&ons between the individual and
the environment (how the individual processes mfmion and uses information in a

real situation).

To apply the SAC/CM it is necessary to understéedcbndition of the individual.
Therefore the first phase of the INFOChain expeninie a Battery Test, which sets out

to capture the participant’s functions.

In general terms a battery tess a series of brief different tests used to astes
individual's potential for a specific knowledge daim. In the INFOChalin context it
consists of a set of tests to assess the indivaphysical, sensory and cognitive
functions related to the activity of planning angeuting a journey by bus to an
(un)familiar area. Together the tests indicateltioévidual's Provided Capability.

Details are presented in Section 5.4.

21 Battery Tests: set of tests commonly use in nesycmwlogy (e.g.: Minnesota Multiphasic Personality
Inventory (Hathaway, S R and McKinley J C, 1940yl dhe Big Five personality factors (Goldberg,,
1993) and in ophthalmology (e.g.: Eye Examinatiest].
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It is also important to capture the settings whbesexperiment is conducted: the
environment. This part is called the Environmenelmtory. The Environment
Inventory assesses features of the environmenthahithe INFOChain case includes
the physical characteristics (objective measurgs, erossfall, width of footways, type
of crossing) and the psychological characteristitbfective measures, e.g.: sense of
safety) of the areas where the journeys are exéctlitee available transport information
in each city-case (e.g.: time-table, route-majss part of the environment. The Al
information, which is specific to each particuléyease (explained in Chapter 4), is a
separate component of the available transportriméition, and this is also tested in the
experiment. Both types, the available city-basaddport system information and the
specific Al information, created for the experimesdrrespond to the independent

variable (that is manipulated during the applicatd SCA).

The Required Capabilities (the capabilities requivg the environment, given by the
physical and psychological features of the envirentpis understood as the effort
required to do the subtask. The effort is divideto five categories, from “high effort”

to “very low effort”. Details are presented in Sent5.6.
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RATIONALITY METHODOLOGY EXPECTED OUTPUTS
- icipant?  |€------ Battery Test | ______ Individual Capability Provide [ ----------------- '
? < > pability Provide !
Who is the participant? (Chapter 5) .
(Chapters 7 & 8) !
v v :
Extract natural strategy for planning Information Use '
H H 4.--- -—- H I ____’ !
and executing a journey by bus. Baseline (A) Information pieces selected < :
Observed Behaviours: - . T >
¢ Organization of information pieces (plan) !
Acquisition Behaviour . !
Environment Capability Required: _ _ Evaluation of plan :
Formalizing physical and Execution Behaviour '
: Use of plan [
psychological aspects along the l !
Journey Chain (Chapter 5) |
Introduct a frame of referenc Treatment (B): Isolated Evaluation of Information i C
for accessibility issues along . . . |
the journey chain. Relation between risk (perception and v O
«---1--- Sensitization __1.__,| behaviour) and value of information. Metacognition M
Capture risk (perception and Risk Assessment - P EXpI'ESSiO p
behaviour) and value o Value of Information ) ) ) A
information. (view per stage of Relative Evaluation of Information ! A
journey chain) Relative importance of information piecgs : R
along the journey stag . E
Extract value of information A !
Return to Baseline (A) Information Use i
Observed Behaviours: . . !
Information pieces selected X
: Acquisition Behaviour | __|___, | . FTTTooos -
Extract strategy for planning anf q B Organization of information pieces (plan)
executing a journey by bus afterg __|___ Execution Behaviour . <
participant being exposed tp Evaluation of plan Figure 5.1
accessibility concepts. . )
y P (Chanter 6) Use of plan INFOChain General Layout
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The second phase of the experiment explores homdnadual uses of information
(selection/process/use) in order to complete thigigc This phase follows SCA A-B-
A format (Table 5.1). This allows:

A. Analysis of the original condition of informatiors@ (A phase):

The participant is asked to plan a journey to ga hmspital in a(n) (un)familiar
area and then to execute the planned journey.iriBtiiment of analysis is the
participant’s plan document, measured by: the nurabeach type of
information (E, T, Al) selected to construct tharpl

The primary purpose of the A-phase measuremeathave a basis on which
the subsequent efficacy of an experiment intereentan be evaluated. This
phase is complemented by the application of thecppies of the Capability
Model, which captures how the information seledseprocessed before the
journey and then used in the journey.

B. In the B-phase a treatment is introduced. In thge¢cthe treatment consists of a
formal presentation of the INFOChain schema andnieduction of the set of
new Al_type of information for each stage of tharjeey. The set of information
is presented and explained to the participant, prtiges the importance of
information and assesses the risk for each statyeoinlifferent (virtual)
journeys by bus presented with the help of picturesps and other relevant
information. These two bus journeys are calledtal journeys’ (the participant
does not execute the journey, just follows it aspnted on paper, refer to
Chapter 6, Section 6.2.2.2). The treatment phade with a game in which the
participants are asked to ‘buy’ the informatiorptan a journey by bus, which
functions as another form to assess the valuefafmation. A time constraint is
applied, based on the principles of Bounded Ralitgn@ones, 2001), for this
specific game. The element of analysis is the glaument.

C. In the second A-phase, which is a return to thelb@s condition, the treatment
is removed and the initial state of ‘no knowledigefeinstated. The participant
is asked to plan the journey with a view to exewtt later using all the
information they choose from the available setT(EAl-types available from
both the current system and information createdhferexperiment). The same
types of observations were collected as in thé Airphase. A similar journey
(to J1, explained in Chapter 7/8, Sections 7.1 aor) and 8.1 (Brasilia)) was
chosen using a different destination, keeping Haracteristics as similar as
possible to the original journey.

This phase seeks to check from the comparisonthlinitial baseline, for
example, if there was an improvement in the selaadif information to
construct the plan, including the acceptance aactfective use of the new
accessible information developed to reduce cogngiffort during the journey.
This phase is also complemented by the applicatidhe Capability Model
principles, which captures how the information stdd is processed before
journey and used in journey.
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The experiment procedure is presented in the sulks¢gections. The general rationale
of the experiment is presented first, followed hyemeral view of the experiment
format. A brief section is dedicated to the pilgperiment which helped determine the
final procedure. Sections 5.4 and 5.5 describedn@onents and the analysis of the
Battery Test respectively and Section 5.6 desctitegomponents and analysis of the

Environment Inventory.

5.2 THE EXPERIMENT PROCEDURE

The experiment procedure to capture the participarse of information is
comprehensive. It includes different tasks (e.mal,avritten, drawings, manipulation of
objects), using different techniques (e.g.: opdéeruiews, structured interviews and
practical tasks) and different approaches (e.gp-ttown’ approach by examining entire
routes and ‘bottom- up’ approach considering astitrat take place along a route) in
different sets (real and virtual journeys) desigtedssess the same constructs (e.g.:
spatial knowledge, plan strategy, risks, affecti@iye of information, anxiety,
attention) in relation to different stages (befana after journey) in order to understand
how individuals make use of information (the plémpuide their movement around an

(un)familiar urban area (the journey).

As explained in Chapter 2, the mental represemtatioplanning’ cannot be observed
directly and therefore the experiment has to ino@fe the use of different techniques
to identify how the process of planning a journege(the information) takes place in
participant’s mind. Table 5.1 illustrates a generalv of the experiment format. It

shows the main steps which will be developed insthe@nd part of the experiment.
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Table 5.1 - Experiment General Assessment Formats

BACKGROUND

BASELINE (A)

TREATMENT (B)

BASELINE (A)

There are two types of assessment on th
phase:

is Real Journey ExerciseX{Tourney)

The participant is asked to plan and then
do a journey with origin and destination

Plan Sensitisation

The participant is asked to plan and th
judge a journey (origin/destination give

Real Journey Exercise{Sourney)

efhe participant is asked to plan and then
)do a journey with origin and destination

1. Battery Test: Assessment of individuabiven by the experimenter, in real in virtual environment. There are twogiven by the experimenter, in real
functions: The participant is asked tp environment. There are three different | phases in this part of the experiment: environment. There are three different
do different tasks related to physical| types of assessment to measure the quality types of assessment to measure the quality
sensorial and cognitive conditions to| of the plan, in this phase: of the plan, in this phase:
reveal individual's capability relevant 1. Learning Phase:"2& 3" Journeys
to complete the task. 1. Before Journey Two virtual journeys are presented|td. Before Journey
Consists of a set of questions written  the  participant.  Evaluation  qf Consists of a set of questions written
2. Environment Inventory: Assessment and oral in order to identify how the information value and risk are and oral in order to identify how the
of the accessibility standard of the participant plans the journey. requested for each stage along the participant plans the journey.
environment features to reveal the journey chain.
barriers of the journey. 2. The Journey Execution 2. The Journey Execution
A pair of origin destination is given to2. Game Phase"4ourney A pair of origin destination is given tp
the participant who has to do the  Anamount of ‘money’ is given to the the participant who has to do the
Individual capability provided will be journey in real environment. participant in order to buy the journey in real environment.
compared with environment capability information to compose the plan. The
required. 3. After Journey: participant balances personal needg 3. After Journey:
Consists of a set of question to verjfy  with the total amount of money Consists of a set of question to verify
how the participant has done the available to complete the task within how the participant has done the
journey. a pre-fixed time. journey.
Experiment Outputs
Deviation Curve along the Journey Chain  Real Jayrr(information use beforeParticipant’s value of information and riskfkeal Journey (information use after

treatment along the journey chain)

for each stage of the journey chain

treatment along the journey chain)

1 day

2" day

3rd day

4™ day

History Effect

v
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The history effect (Table 5.1) is defined as tHedatfof the participant’s accumulated
experience acquired during the experiment, or tesipility of developing strategies
over the trial which obscure the underlying procassstated by Zurif (1989). It is
considered the main caveat of this research. T8teridal effect is one type of critique
that some researchers have made against SCA (eify(1089), Bate®t al (1991) and
Robertsoret al (1993)).

In the INFOChain perspective the history effe@xpected to generate positive outputs
in terms of the participant’s subsequent seleatfdnformation: As a participant
becomes more used to the set of information availas expected that they will make
improvements to the quality of their plan, leadihgm to incorporate some
accessibility-information types, as well as a reucin the amount of time to complete
the plan. The combined SCA/CM method was desigoedplore the historical effect,
by incorporating extensive tests to capture theiptesalterations in a participant’s

knowledge and skills in the course of differentg#®mof the experiment.

Figure 5.2 expands the initial view of the applicatof SCA/CM presented in Chapter
2 (Figure 2.3). The main steps of the INFOCHainegkpent were added, represented
by dotted red boxes.

The individual component is decomposed into fumifphysical, sensorial and
cognitive), personal factor (affection/emotionsyl general geographical data. The
environment is decomposed in two main inventon@sysical and subjective

characteristics and information availability).

As explained in Chapter 2, The Capability Modellexgs the interaction between

individual and environment. The theoretical outintéraction between individual and
environment, represented by the deviation curvprasented in Section 5.8. The real
interaction output between individual and environtrie understood, in this study, as
the coping strategies individual uses to deal withreal environment conditions and

are presented in chapters 7 and 8.

The activity (visit a doctor/execute a journey lspis subject to some constraints: e.g.

time, period of the day, cost, age. In the INFO@leperiment, time is the variable
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which imposes psychological restriction to partgifs, in order to contextualise the

experiment.

The activity, the set of tasks which, in theoryaisindividual choice, which in the
INFOChain experiment is reduced to what is avaddblbe chosen in the environment
(i.e.: the path and the bus service, not the haispiite destination is fixed). In terms of
information, the set of tasks (attributes) ‘chosiera function of the personal awareness
about the spectrum of the choices s(he) has: theniation pieces. The achievement of

an activity, according to the INFOChain restricgpis discussed in Chapter 9.

The Capability Model provides the conceptual intéom between the awareness of
individual capability and the awareness of the neglenvironment capability, which in
turn translates into how conceptually easy it rstiiis individual to complete the
activity in the real environment and, consequerittyy accessible a (bus) information

system (of a city) is for this specific participant
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(Deviation base)

ii. Success/Failure

(Experiment Control)
iii. Accessibility Issues
(How easy it was)

Control
(Chapter 9)

________________________

i. How well conducted

Time/Day

Constraints

i DEVIATIONS 1
1 (Section 5.8)i

______________

ACTIVITY

\ 4

Activity Level Set of Task

See the doctor
Do the journey

: : '\ Physical Inventory !
Affect Demographic ! D R .
(Emotional Date | i__(Objective Measure |
Battery ! |
Test ! i Information Inventory |
Physical Sensorial Cognitive (Objective ! : ' (Objective Measure
& ! :
Subjective ; ! :
, Measures): ' Section 5.7 Physical
Functions Section 5.45 RPN DRPUP |
INDIVIDUAL el .
B EFFORT & R
Individual Capability Provided [* > ENVIRONMENT

(Environment) Capability Require

=

Coping |
Strategy !
(How easy) !
& |
INFORMATION !
CHOICE !

(Chapters &8)

Social

Psychological

Sense of

(Subjective Measures)

Figure 5.2 SCA/CM layout applied to INFOChg
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The proposed experiment is designed to tackle sprastions related to information
provision and the way information is used whilenpleng. The individual measurements

in the experiment consist of:

1. The Individual’'s (improvements in relation to these of information during the
plan stage:

1.1 If modifications to the planning pattern were destosted.

i.  Differences of plan quality before and after treatin
ii. Memory impression (difficulties along the journey)

1.2 Which kind of information was demanded and if sfieénformation about
accessibility issues was used when constructingltre?

i.  Consolidation of information before and after jogyn
ii. Evolution of information selection;
iii.  Comparison with values of information during treatrh

In order to answer particular questions about #esaf Information Systems:

A. Is it possible for this participant to plan theljoey using the current level of
information?

B. Is Al_type information attractive to this particigato a point that when
familiarised with it s(he) would incorporate theantype in her/his pattern of
planning a journey?

C. Is there a fundamental additional type of inforratihat could be delivered to
this participant in order to facilitate his/her foay (planning and moving
phase)? Or

c.i) Isthere a particular stage in the jourtieat is considered to be difficult?
Which types of information could make it easier?

c.ii) Is there any piece of information (currgnpkrovided) that leads to bias or
errors while planning the journey?

2. The Individual's behaviour during the executiortlué journey:

2.1. If the real journey has followed the plan.
i. Strategies used to cope with difficulties.

2.2. If knowledge acquisition was demonstrated and ipoated in the
representation of the journey.

i. Differences of representation of the journey betord after the journey.
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2.3.  Which kind of information was relevant after virtwwvaluations of the
journey?
i. Consolidation of information before and after tbarpey;
ii. Evolution of information selection;
iii. Comparison with values of information during treatrn

In order to answer particular questions about the of Information Systems in real

environment

D. Is the environment accessible for this participa@if? can the activity be
completed with the current level of environmentieas?

d.i) Is it possible for this participant to exe the journey with the current
level of information?

d.ii) Is the participant’s plan sufficient to cop#th eventualities in the real
world? Does it matter for him/her? Or in other warts this participant
conscious of his/her limitation and would he/shestnict a plan that takes
his/her set of limitation into consideration?

Later the experiment outputs can be used to stiffgrehces between participants in
order to answer more general questions:

E. Has knowledge and the continuous provision of mi@tion about accessibility
issues improved the participant’s ability to execaifplanning strategy?

F. Is the environment condition (reflected in the mfiation system) limiting the
activity?

Analysis of the questions A to E is presented irajiler 7 and 8 and question F is

discussed in Chapter 9.

5.2.1 Validity and reliability of the experiment

In order to ensure the validity and reliabilitytbe experiment some procedures were
adopted. First, in Chapters 3 and 4 it has beesdribiat the literature shows that there
are some differences in the way the concepts aterstood and classified and even
applied in different research perspectives (e gycpologists, neuropsychologists,
physiologists, ergonomists, geographers, architestand computing-science). The
main conclusion of that review is that in the aséaformation use, individual
differences (different people) and their cultursphects (different cities) are critical to

the understanding of the problem. Moreover, becautiés study individuals are
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studied in real environment situations, interactiarith the environment must also be

comprehended.

“The individual differences approach takes intocast the influence that different
factors can have on the specific individual”, assted by Lewis (2003, apud Schinazi
2006, p: 3). Complementing Lewis, Schinazi (200&3)psaid that “this type of
approach shifts the focus from the actual effe¢théopossible nature and causes of its
presence. It is to detailed descriptions that ésearcher should refer when trying to
explain the presence of an effect”. He recommerfpges) that “mutually and supportive
techniques are necessary to account for the heteedy of experience and skills
between participants and they are essential fointeepretation, application and
generalization of results.” In order to respondhese comments, consistent and
diversified tests were created and adapted to sigéas quality during all phases of the

experiment.

The other aspect of the problem of this study corecthe environment and the presence
or absence of some elements that, according to sesearchers (Haken and Portugali,
2003), transmit more information than others ara tirerefore, more significant in
making the city legible, (and, in the study casegeasible). The counterpart is the
individual limitation of short-term memory (Millef,956) and the several ‘tricks’
people use to overcome this innate limitation (engrease the dimensionality of the
data, re-arrange it into groups, ‘chunks’ or admehical structure, or in a sequential
order). As set out by Portugali (2002, apud Hakah Rortugali 2003, p: 400), “people
do not passively perceive and memorize the entitemation offered but rather they
actively ‘select’ the elements that convey the bijtvalue of information”. Portugali
described this as ‘actively landmarking’, ‘edgirdgéments in the environment as they
enter one’s ‘window’. In this way people “cognitlyeand actively give meaning to the

city and the many elements of which it is compdsga.403)

To extract this process, a combination of quamii#aand qualitative scores was then
chosen to measure the constructs involved in thiel@m. This was felt as a necessity to
improve not only the ‘construct validity’ of the moeptual INFOChain schema (Figure
3.6 — Cognitive Process along a Journey) but alsehéck the ‘ecological validity’ of

the Battery Test (the actual competence to predperson’s performance in a real

environment) and the ‘criterion validity’ of the @ability Model (e.g. anticipate
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hazards in the environment that might affect théigpant’s use of information while
planning and executing a journey). The experimeuleisigned to allow the researcher

to understand better what a person can do undegmgmonment conditions.

As a consequence of the recommendations in thratlites it was decided to extract
information from individuals using a structured eggch in an open interview, in which
the conversation is highly controlled by the intewer. The questions are standardised
with a mix of open closed questions. This strateggures that all the interviewees are
asked the same questions, in the same order. lbisecprovides not only
comparability of responses (within participant &edween participants) but also allows
flexibility to engage in a more relaxing conversatexploring feelings, problems and
coping strategies if interesting responses (cir¢antes) arise. The structured questions
were then mixed with standard cognitive tests (@mgmnediate word recall, picture
recognition, numeric working memory, audible workimemory and spatial working
memory) and tailored tests created for the experir(e2g. spatial instruction test,
journey problem solving test). This approach wasdute compose the Battery test set
(explained in Section 5.4) and the observationtnduhe baseline and treatment,

explained in Chapter 6.

To collect information from the real environmenmgle site inventory tours were
executed during the same period (off peak) whemahkeexperiments would be
conducted. The main aspects of each environmerd plestographed and measured
(e.g.: crossing type, bus stop layout, inclinatbfiootways) and are explained in
Section 5.6. For the journey execution analysaited in Chapter 6, specific tests
(e.g.: route memory, landmark location, distance tame estimation) were constructed

and arranged in a formal but flexible format usB@A principles.

The whole experiment procedure (see Table 5.1)tesied by two pilot experiments.

5.3 PILOT EXPERIMENT OUTPUTS

As anticipated in chapter 2 (Section 2.1), two tpéeperiments were carried out
because some of the measures were new and wetedcfeathe experiment proposed

in this study. It was also important to check trability of the approach — e.g. the time
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it would take — and the need for equipment, sp&céodbe available. The original
experiment format involved sequential activitied &s suitability needed to be tested in
advance. The pilots involved the battery set teélsesprocedures for real journey
plans/execution and the procedures for virtualrjeyrevaluation. The main goals of the

pilot experiment were:

i. To check the proposed tasks and subtasks involveddh stage of the journey;
ii. To test the functioning of equipment, in the cafsphysical assessment;
iii. To familiarize the researcher with the standardiquuols for testing visual and
audible functions, as well as the standard testsx@amory levels;
iv. To test the participant’s reaction and cooperation;
v. To test the impact of the presence of the obsenvgrarticipant performance;
vi. To test the usefulness of the cognitive variables;
vii. To establish the duration required for each of nieasurements, to estimate the
time needed for the whole experiment;
vii. To have an idea of the mental load process forpdicipant: the degree of
difficulty (execution and understanding) of eacht jod the experiment;
ix. To assess the sequential effects of the whole empst;

X. To evaluate the applicability of the data for thegose of the study.

The outputs were used to improve the quality oftdsts, to test the real journeys
exercise and to refine the protocols applied inréda experiment. On average the
whole experiment lasted 6 hours and was complet@ddiays. All the tasks could be
understood and executed by participants after ardprss resulting from the post
experiment report. However one point might be ulnaied: the pilot tests showed that it
would clearly be necessary to have a commitmentdmt the participant and the
researcher in order to complete the experiment.pBntcipant needs to be informed
about the duration of the experiment and the ingmme of completing the whole
exercise (although it must be stressed that he&ihdeave the experiment if they

desire). For the real experiment a four day forwesd adopted (See figure 5.1).

The next section explains how the individual caliigds are captured and how the

outputs are compared to the real environment ciomdiof the journey.
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5.4 THE BATTERY TEST

Battery tests are defined as a series of brie¢ifit tests applied to assess the
individual's potential for a specific knowledge dam. In a broader context, it is used
to define who may pursue training or as an admmssitgeria for a specific purpose or
to detect impairment of human cognitive performare@eneral, the tests do not
attempt to judge a person's capacity (limitatidng)rather they determine qualification

for something or their ability (capability) in aespfic area of knowledge.

In the INFOChain context the battery consists sétof tests to capture basic

individual capabilities related to the activitytime proposed study (execute a journey by
bus in an unfamiliar environment). The tests asseger aspects of physical function,
sensory functions (vision and hearing) and cogaitiinctions (working memory,

attention and affection.

Figure 5.2 illustrates the main components of ey tests. The standard battery of

tests in INFOChain includes:

1. Personal Data (sex, age, level of education, medaradition, and experience in

public transport use).

2. Personal Features components reveal the parti@pauttjective opinion about bus
systems and they are considered to be importaheinnderstanding of individual
problem-solving process construction. They areesgmted by affection, risk and

preferences.

i. Affection: impression about service quality; Affext is a form of emotion
defined as positive (like) or negative (dislike piative feelings towards an
external stimulus (Slovic, p: 13). In this studysitonsidered that affection can
influence the ability to anticipate, to plan acdogly within a complex social
environment, and make choices. These abilitiemacessary for reasoning to
culminate in decision making (Damasio, 1994).

ii. Risk perception and behaviour towards the bus syd®sk is a concept that is
closely related to affection. Peters and Slovi©@)%uggested that affect
functions as orienting dispositions, helping pe@ssessing risk (risk perception)
and responding to risk (risk behaviour).

iii. Preferences: An Encoded Form can provide usefatnmétion for the second part
of the experiment, when interpretation, value agldction of information are
captured.
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3. Physical and Sensory Functions: Standard teste#sune sensory (vision and

hearing) and physical limitations (body part moveisg

4. Cognitive Functions: Imaginative function; memowmynétion, body axes awareness,
language preferences, visual spatial abilitieefdion and orientation), topographic

knowledge and specific public transport knowledge.

Individual tests can be added to or removed froenbidittery to target specific cognitive
domains. The topics were established accordingediterature (see Chapters 2 and 3),
reflecting the important points about cognitive Whedge and spatial apprehension as
summarised in the INFOChain Conceptual Schema (€ig§16). The functional and
sensory tests were adopted or developed takingorieideration the actions needed to
execute a journey by bus (e.g.: move head, regghalsten to an instruction,

recognise a landmark).

The range of the parameters in Figure 5.3 reflesecommendations of the WHO
(World Health Organization, (2002)). The outputghe main components of the
individual's capabilities are described in termsagfinge of impairments in the case of
physical and sensory components and by a competange (where ‘competence’ is
regarded as what can be achieved without assigtanttee case of the cognitive
component. The actual value of any impairment engjfied and compared using
medical clinical research, in the case of visual la@aring tests. The functions of body
movement were quantified using ergonometric talllas. values of competence are
compared with the standards of psychological @stsrecommendations found in the
literature, in the case of cognitive functions .[eah.2 summarises the descriptions and

objectives of the tests applied in the battery phas

The construction of the Battery Tests was baseth@extensive literature review
(Chapter 2 and Chapter 3) done before the applicati the procedures to understand
the participant’s use of information (select/pratase). With the results obtained after
the application of the INFOChain experiment in tve city-cases (Chapter 7, 8 and 9)
it is possible to recommend a shorter version efBhattery Test. The most significant
tests to understand individual use of informatioa lEighlighted (in bold) in Table 5.2.
The Language Preference (#5) is considered to periamt when the emphasis is in the

format of information (symbolic, textual, map). Tgeneral demographic data can also
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be reduced to age, sex, education level, frequehpyblic transport use and the

reported clinical conditions: impairment, diseasd assistance device.

Battery Tests

Components

Persona
Data

»

»

Personal Features

A

1. Affection: impression about quality servicq

2. Risk perception and behaviour towards buis
systems

3. Encoding Form (Text, Image, Map)

17

A 4

Cognitive Function
Physical Function Sensory Function
1 Bal 1. Visual Test 1. Imaginative Test
- Balance test i Self-Report Quest. 2. Visual/Spatial Test
e nevement | | . Pieangevision || | 3. Public Transpor
4. Grip iv. Contrast-sensitivity Questlonnalrg
5' Step height v. Stereopsis 4. Problem Solving
- 2lep helg vi. Colour Vision (Strategy Formation
6. Walking speed vii. Side-vision Test)
_ 5. Language Preference
2. Hearing Test Test
i. Self-report Quest
ii. Following Instruction

A 4

A

A 4

of impairment
according the

[0.00]

10.00 to 0.25]
10.25 to 0.50]
]0.50 to 0.75]
10.75 to 1.00]

Classified in terms of presence or abse

(when the test protocol allows).

in some casd
impairme

and,
degrees of

No impairment

Mild impairment
Moderate impairment
Severe impairment
Profound impairment

NG

=)

Classified in terms of competence to
the task (without assistance)

[1.00] Total competence
]1.00 to 0.75] Strong competence
]0.75 to 0.50] Good competence
10.50 to 0.25] Medium/Weak competen¢
10.25 to 0.00] Very Poor competence

e

Figure 5.3 - Individual Capability Provision
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Table 5.2 — Battery Test Brief Description

Section Component Description Objective Background Sources
(# Test. Title)
54.1 Personal Knowledge/ | 1. Individual Personal Test Acquire personal data (e.g.,: age, General Demographic Data
Experience education, experience)
Type: Multiple choice quick
guestionnaire
5.4.2 | Physical and Sensory | 2. Functional Limitations Check functional limitations (e.g.; Steenbekkers and Beijsterveldt (1998),

Functions

Type: Practical test

near/long distance vision,
instructions comprehension)

Rubinet al (2001) and RNID

Carlsson (2002), Massof and Rubin (2001),

ns

m

54.3 Cognitive Function: 3. Memory Tests (STM and | Check memory limitations: visual Miller (1956). Atkinson & Shiffrin, (1968),
Memory LTM) and audible short memory; spatialWaugh & Norman (1965) Vance & Singer
memory and recognition for long| (1979), Presson (1989), Gathercole & Adar
Type: Practical tests term memory (1993) and Jaquith (1996).
5.4.4 Cognitive Function: 4. Imaginative Test Check subjective and objective | Likert (1932), Sternberg (1983) and Huska-|
Imaginative capacity imaginary capacity Chirroussel (2000), examples of Year 7 exd
Type: Likert Scale and tests, specified in Table5.8.
objective question
5.4.5 Personal Feature: 5. Language Preference Test language preferences (textudjuska-Chirroussel (2000)
Encoding Form schematic or graphic)
Type: Multiple choice quick
guestionnaire
5.4.6 Cognitive Function: 6. Picture Task — Road Map | Check ability to maintain personalHuska-Chirroussel (2000)

Body axes awareness

Test of Direction Sense

Type: Decide L/R on a city m
(9 blocks)

and extra personal orientation

Y
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5.4.7

Cognitive Function:
Visual Spatial Abilities

7. Orientation Test

Type: Drawing in perspective

Check spatial apprehension and
body axes

Bryant, Tversky and Franklin (1992) and
Bryant (1999)

5.4.8 Cognitive Function: 8. Place Cognition (City Check spatial dominance of the | Created for INFOChain
Topographic Knowledge Test) city. Plot landmarks on a
Knowledge/Memory Euclidean reference space.

Type: Plot landmark in
Euclidean System

549 Cognitive Function: 9. User’sobjective knowledge | Check user’s view/feelings about Rhode (1957) and Damasio (1994)
Knowledge about and subjective opinion about | bus systems. Verify the rejection
Transport System Public Transport System in relation to bus system. Test
Personal Feature: affection (positive/negative
Affection (quality of Type: Discursive questionnaire expression)
service)

5.4.10 | Cognitive Function: 10. Introspective reports about &heck the problem solving procesSreated for INFOChain
Problem Solving - journey of doing a journey. Extract the
Strategic Formation first theoretical strategy to do a

Type: open written question | journey without being
contaminated with experiment
procedures.

5.4.11 | Personal Feature: 11. Risk Perception and Risk | Check individual risk perception | Weber (2002), Sitkin and Weingart (1995),
Risk Perception and Behaviour and behaviours along different | Lopes (1987) March and Saphira (1992),
Behaviour stages of the journey. Ajzen and Fishbeins (1977, 2000), Peter ar

Type: Rating Scale Slovic (1996) Oxley (2000), Rittest al
(2000), Oxley and Gallon (1995), DETR
(1999), DETR (2001) and Caiafa (2004).
5.4.12 | Post Interview 12. Post Interview Evaluate the level of Aroson (1990) and Christesnsen (1994)

Type: Open question and a

understanding of the exercise

rating option
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The battery test is applied to each participanterfirst day of their experiment as the
first activity developed by the individual. No timestriction is imposed but the time for
each test is recorded. A final report is generatsalit the individual’s profile indicating
his/her capabilities. The results of the tests vomlg analysed at the end of the fourth
day, in order to minimise the potential risk ofdtaat such knowledge could introduce
into the interpretation of the journey phase analy§it emerges during the tests that a
participant is unable to complete the journey withadditional assistance, their data are

removed from the analysis.

The tests are described in subsequent Tables 5.24aand Figures 5.3 to 5.8, where

they are reproduced in the same format as they gieea to participant.

5.4.1 Test1 -Individual Personal Test

Fifteen questions identify the social variableg tan influence a participant’s
behaviour in the transport field, among them: d&eel of education, social status. They

also investigate participant’'s experience in uginglic transport.

Table 5.3 — Battery Test: Personal Data

Age:

Sex:

. Nationality:

. Mother tongue:

. Profession () Employed () Unemployed ) Retired

IISIESIMINITS

. Education (highest level) () Have not finished Secondary School.
() College () Graduated () Postdyated

7. Postcode or Borough where yptPlease specify.
live, please specify

8. Do you have any kind qaf( ) memory disorder
impairment that can create difficult( ) visual impairment

when you going out? () hearing impairment
() impairment in superior members
( ) No. () impairment in inferior members
() labyrinthine
() Yes, please specify How long:

9. Do you use any assistive devicé ) No
such as glasses, hearing aid,) Yes, please specify
wheelchair?

10. Medical Diagnosis of existing( ) No medical conditions exists

Main Health Conditions

()
()
()
()
@)

11. Computer Knowledge:

Evaluate yourself. [0 [1 |2 [3]4]5] 6] 7] 8] 9 10
No Expert
Knowledge

158



12. Internet Use:

Evaluate yourself. [0 [1 |2 [3]4]5] 6] 7] 8] 9] 10
No Expert
Knowledge

13. Live in London since ... 19

14. Have you the habit to walk
around the city?

15. Do you have a private car? If yes, please estimates (Km or miles/year):
Can you drive your private car? | License drive since 19 --

16. Do you usually drive in
London?

17. Experience using Public since 19_ _
Transport (not only in London)

18. Frequency of use Public
Transport

) up to twice a week
) 3to5 times a week
) once a month

(

(

(
19. In your present state of health|
how much difficulty do you have ( ) Mild difficulty
walking long distances (1 Km)( ) Moderate difficulty
without assistance? () Severe difficulty
(Nominal Performance) () Complete difficulty

) No difficulty

20. In your present state of health( ) No difficulty

how much difficulty do you have ( ) Mild difficulty
using buses without assistance? | ( ) Moderate difficulty
(Nominal Performance) () Severe difficulty
() Complete difficulty

5.4.2 Tests 2 — Functional Limitations

5.4.2.1 Test 2.1 - Functional Tests: The Sensory Capa@stsT

This test aims to capture the participant’s impaints that might affect the execution
of a journey by bus. It is a quick test and ismaitintended to develop a medical nor a
physiological approach toward the participant. $hectrum of activities included in
the test was based on the study about aspectssafiad components of accessibility
developed by Steenbekkers and Beijsterveldt (1888)Carlsson (2002).

Table 5.4 summarises the type of tests appliedisnphase. The Sensory Capacity
tests are divided into two parts. The first parsists of a questionnaire for which the
participant writes down the answers and functiana aelf-report questionnaire. The
second part consists of some practical tests stiglhasic activities in the real
environment. The third part is the practical sifléhe test using standard tests to
measure vision. At the time of the experiment téstsequipment to test hearing levels
audiometer failed and the individual hearing Ig@idiogram) could not be captured.

The ‘Following Instruction Tests’ (Table 5.4) wased to assess hearing capability.
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Table 5.4 — Battery Tests: Sensory Tests

Sense Type Question/Task/Test Alternatives
1. How would you describe | [ ]I have good vision
your eyesight? [ 11 have a general good vision with
my glasses
[ 1] Even with glasses | have
difficulties
[ 11 have great difficulty seeing
2. Use of spectacles? (Y/N) Description of opticilagnoses
Self-Report 3. Impaired Colour Vision?
Assessment 4. Contrast Sensitive?
5. Light Sensitive? [ ]1Yes [ 1No
6. Sensitivity to motion?
7. Depth related difficulties?
8. Side vision difficulties?
Visual 1. Read a map (A to 2)
Condition 2. Read Timetable (at bus stop)
3. Read Bus Sign (at bus stop)
4. Identify the number of the[ ] Use of [ ] No problem
Practical Test bus at bus stop [ ] with [ 1 Not able
5. Identify street name fromSpectacles
inside the bus difficulties
6. Read Route inside the bus
7. Read Bus Sign from inside the bus
8. Identify name of street
1. Distance Vision Acuity LogMar Cabinet
Clinical 2. Near Vision Acuity LogMar Chart
Vision Test 3. Contrast Sensitivity Test Pelli-Roh Chart
4. Stereotest Frisby test
5. Colour Vision Test Farnsworth D15
6. Peripheral Vision Test Protactor Device
1. How would you describe[ ]I have no noticeable loss
your hearing, without the use[ ] | have some difficulty hearing
of a hearing aid(s) or awhat is being said, mainly in noigy
cochlear implant? situations
[ 11 have some difficulty hearing
what is being said, even in quiet
situations
[ 11 cannot hear what is being said,
but | can hear some sounds
[ 11 am profoundly deaf
2. Do you normally use a [ ] Hearing aid in one ear
hearing aid or cochlear [ ] Hearing aids in both ears
implant? [ ] Have hearing aids but rarely use
Self-Report them
Assessment [ ] Cochlear implant
Hearing [ 1 Neither hearing aid(s) ngr
Condition cochlear implant

3. How would you describe
your hearing, when you use a|
hearing aid(s) or a cochlear
implant?

[ 11 have no noticeable loss
[ 11 have some difficulty hearing
what is being said, mainly in noigy
situations
[ 11 have some difficulty hearing
what is being said, even in quiet
situations
[ 11 cannot hear what is being said,
but | can hearsome sounds
[ 11 am profoundly deaf

4. Type of Hearing Aid

[ ] Behind-the-ear (BTEpdring

aids
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[ ]In-the-ear (ITE) hearing aids
[ ] Body-worn hearing aids

[ 1 Bone conduction hearing aids
[ 1 CROS/BICROS hearing aids
[ ] Disposable hearing aids

[1] Yes

[ IN

[]

5. Does your hearing aid(s)
have a T setting? (This is used
to pick up sounds from an

induction loop or telephone)

Don t know

Cont. Self- 6. Which of the following [ ] British Sign Language
Report methods of communication do [ ] Sign Supported English
Assessment you use? [ 1 Speaking

[ ] Lip-reading

[ ] Writing

[ ] Finger spelling

[ ] Other

Hearing 7. Is this communication different during a jouyri®y bus?

Condition

8. How would you describe your impairment?

9. Do you miss any of the following when you atg?
Announcements in bus/railway stations
Announcements in a bus, train or plane
Approaching traffic
Approaching emergency vehicles
Other people approaching
Announcements in waiting rooms

10. Can you communicate with [ ] Never [ ]1Occasionally [ [
the driver inside the bus? Frequently [ ] Often

11. Have you have difficulties in demand/underdiag navigation

orientation from people on street?

12. How often do you use an induction loop in tlwowing

situations?
Ticket Office
Inside Bus
Practical test: 13. Hearing Practical test 7 instructions are read to participant
Following (7 instruction memorised) while he/she draw them on a city
Instruction Tests map diagram, immediately after the
last sentence. T

The self-report questionnaire for hearing was basethe RNID recommendations
extracted from the RNID website (www.rnid.org.ukcassed on March/2005)

The selection of the visual tests was based oniestuthat describe how visual
impairment affects mobility, see Massof and Rul2i®0l), Rubin (2001).

Table 5.5 — Brief Description of Ophthalmology Bayt Test

Test Name Test protocol and scoring
1. Distance Vision Acuity Scoring: when scoring on a line-by-line basisne li
(LogMar Cabinet) is considered read if more than half of the lettees
identified correct.
2. Near Vision Acuity Scoring: when scoring on a line-by-line basispe li
(LogMar Chart) is considered read if more than half of the wonds g
identified correct.
3. Contrast Sensitivity Test Scoring: The participant is assigned a score based
Pelli-Robson Charts the contrast of the last group in which two or ére
letters were correctly read. A score of 2 meant tha
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the subject was able to read at least two of treeth
letters with a contrast of 1 percent (contrast

Continuing sensitivity = 100 percent or log 2). A Pelli-Robson
Contrast Sensitivity Test score of 2.0 indicates normal contrast sensitiefty
Pelli-Robson Charts 100 percent. Scores less than 2.0 signify poorer

contrast sensitivity. Pelli-Robson contrast sevisiti
score of less than 1.5 is consistent with visual

impairment and a score of less than 1.0 repregents
visual disability.

4. Stereotest (Frisby test) Scoring: Record “SteresoBsésent” if reliable
discrimination is established. If the participant
reports being able to see a circle-in-depth eveanwh
it is pointed out, record Stereopsis Not Demonsttat

5. Colour Vision Test Scoring: Participant is consetewithout
impairment if the sequence obtained is linear.
Otherwise the pattern is identified and classified
accordingly: protan, deutan and tritan defects
(missing colour receptors: red, green, blue)

6. Side Vision Test Scoring: Each stimulus is recortede times and
the angle of detection corresponds to the averfige| o
the measures. A table is being constructed in drale
classify the performance of the participant.

=

5.4.2.2 Test 2.2 - Functional tests: Body Funciiest

Table 5.6 illustrates the tests used to check tialy Imovements necessary to use public
transport. They are extracted from an ergonomidystieveloped by Steenbekkers and

Beijsterveldt (Design-relevant characteristics géiag users, 1998).

Table 5.6 — Battery Test: Function Tests (Steenbeskind Beijsterveldt, 1998)

Balance Time (seconds) that a person can remandiataon one preferred leg with their
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Moving head

Flexion

Maximum backwards bending of the head:péeson sits up and bend
the head backwards. The angle from the verticaresice point to the
fixed line in front of the ear is measured.

Maximum forward bending of the head: the persongit and bends
the head forwards. The angle from the verticalresfee point to the
fixed line in front of the ear is measured.

[

Rotation

Maximum rotation of the head: the perstgright and rotates the
head to the left while looking forward. The anglenfi the horizontal

reference point to the line from the back of thachthrough the nose is
measured.

Same procedure to the right

D

Lateral

Bending

Maximum sideward bending of the head: the persisrugiright and
bends the head to the left while looking forwarde®&ngle from the
vertical reference point to the midline of the héatheasured.

Same procedure to the right.
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Vertical Comfortable area of reaching in vertical planee plerson stands besides a verti
Reaching plane and marks the area that is: (a) within cotafibe reach, with stretched right
arm and without bending body forward (b) within rimaxm .reach of the right
arm, keeping both legs stretched and bending tmxir
(a) (b)
Grip A pole is hanged at the height of 1.80m from tleffi(the average find on bus in
London and in Brasilia).
Output measure: impairment if participant cannarotheir finger to grip the pole
impairment, otherwise, if participant can grip fiae.
Step Height | The maximum vertical distance which is covered uplsownwards in one step
Walking The normal speed measured along a fixed horizdigtdnce (10m).
speed

ral

The measured value is compared with the Steenbekiel Beijsterveldt's ergonomic

tables for each function. The participant outpefsure is categorised as ‘impaired’ if

the measure is outside the interval establishetidgrgonomic table (P5<=X<=P95) or

‘not impaired’ if the measure is within the intekva

Table 5.7 — Ergonomic Table: Range for Performameng Elderly People

Description Men Women
Balance (seconds) 7.7 < x=38.7 <60 3.6 < x=360<
Flexion Forward (degrees) 11 <x=25 <41 11x< 28 <50
Flexion Backward (degrees) 28 <x=44 <60 24 =48 <72
Rotation to Right (degrees) 46 <x=62 <78 4Ix =61 <72
Rotation to Left (degrees) 44 <x=60 <74 40x =60 <79
Lateral bending to Right (degrees) 15 <x = 2816 22 <x=31 <45
Lateral bending to Left (degrees) 29 <x=30&4 21 <x=29 <40
Reaching (ST) Comfortalife (90%) 60 < x < 75 (65%)

2295 denotes the proportion of subject that reacheddlated radius
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50-74 years& stature<170cm (10%) 55
50-74 years & stature >= 170cm (90%) 60 < x < (BEd%)
(10%) 55

75+ years & stature < 165 cm (86%) 60 < x < 7BYH

75+ years & stature >= 165 cm (78%) 60 < x < &%)

Reaching (BEND) Maximurn (97%) 45 < x <90 (70%)

50-74 years & stature<170cm (66%) 30

50-74 years & stature >= 170cm (97%) 45 < x < @Y%)
(68%) 30 < x <75 (99%)

75+ years & stature < 165 cm (81%) 45 < x < 9BYD
(47%) 30 <x <75 (96%)

75+ years & stature >= 165 cm (86%) 45 < x < BDYo)
(45%) 30 < x <75 (98%)

Grip (Practical test: D = 4cm at 1.93m) 3.7cm <4.9cm

Step (up) Comfortable (cm) 14 <x=20<28 14 48= 23

Step (up) Maximum (cm) 32 <x=44<50 23 < x =3%0

Step (down) Comfortable (cm) 14 <x=20<23 44=17<23

Step (down) Maximum (cm) 32 <x=44<50 23 <= 50

Step length (cm) 65.9 < x=76.0<90.0 50.1 < x=6470.0

Walking speed (m/s) 1.1<x=1.4<16 09<x3417

5.4.3 Test 2.3 - Functional Tests: Memory Tests

The memory test is divided according to the tradai distinction between Short Term
Memory (STM) and Long Term Memory (LTM) (Atkinson &hiffrin, 1968 and
Waugh & Norman, 1965). The output considered neggdsr the study is a
measurement of individual memory competence witheutg trained and that is the
reason why the classical tests of digit span favi$ihd recall/recognition for LTM

were adopted in this phase of the experiment.

Tables 5.8 and 5.9 illustrate the tests used tokcB& M memory. For this study, STM

is divided into Visual Memory and Audible Memorydaeise it was understood that
both are important for the acquisition of inforneati This division was supported by
Vance & Singer (1979), Gathercole & Adams (1993) daquith (1996). Both tests
follow the traditional digit spam format. In thesual case, each participant was
presented with a card with a sequence (startinig vletters) for a total of 3 seconds.
Auditory spans were tested by playing a recordgdeece of letters to the participant.
Each letter was dictated monotone with an inteo¥@ne second between them.
Immediately after presentation, the participant tiees asked to write down the
sequence in the same order. If the sequence weatespaccurately, the test progressed
to a sequence of letters that contained an additmme digit. This procedure was then
repeated until the participant responded incoryeatl which point the test was stopped
and the digit span recorded as the highest cosezgpience length. The classical average
number remembered is 7 +/- 2, Miller (1956).
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Table 5.8 — Battery Test: Short Term Visual Memory

Trial | # Letters Correct Letters Remembered Sca
1 3 UMP
2 4 TZLD
3 5 KXCEJ
4 6 OAVCYI
5 7 SLBFQRP
6 8 XUAMZQEC
7 9 JBUMONRVY
8 10 NJVCOEMPWD
9 11 LDGXHPQIROB
10 12 HFPWZIDMANCU

Table 5.9 — Battery Test: Short Term Auditory Megnor

Trial | # Letters Correct Letters Remembered Sca
1 3 PMU
2 4 DLZT
3 5 JECXK
4 6 IYCVAO
5 7 PRQFBLS
6 8 CEQZMAUX
7 9 YVRNOMUBJ
8 10 DWPMEOCVJN
9 11 BORIQPHXGDL
10 12 UCNAMDIZWPFH

re

For the LTM task it was developed a general indexinderstand (spatial) long term

memory competence derived by the average of coareswer in the three basic tests:

i. Recall (allocation) of landmarks along the router{embering the position of an

item on the route); (weight 0.4)

ii. Recognition specific landmarks from a broader $éarmdmarks and (weight 0.4)

iii. Route recognition with rotation task embedded (Wey2).

The tests were tailored to examine spatial domaghthey were based on Presson

(1989) study about the importance of recognitioneal landmarks along the route and
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its representation (to allow recognition of a poerly encountered area irrespective of

the direction from it is seen).

For the recall of the landmarks, the format showRigure 5.4 was used: 10 pictures of
landmarks along a route (A to B) were given toghgicipant who was asked to study
the scene for 30 seconds. The landmarks are repegsesing a picture and textual
reference. The route is fictional and althoughpiwtures are from real landmarks
around London and Brasilia (depending on the casly)sthey are placed completely
randomly along the notional route. Also, the refieeenames attributed to some pictures
were created. A person who knows London or Baasgitll would conclude that the

notional route is quite impossible, because oirtaional sequence of landmarks.

The figure is then removed from the participantsawand he/she is immediately asked
to reproduce the route with landmarks by memorgufé 5.5 illustrates the format in
which the participant is supposed to complete ¢isé TThe type of representation

(pictorial or textual) selected by the participen@nother output of the test.

For the picture recognition task, the10 picturesduis Figure 5.4 were mixed with
another 14 different landmark pictures. The whele(24 figures) was then presented to
participant who was asked to recognise (“Pleastewiown the numbers of pictures

you have recognised to belong to the route you btuwdied”) the 10 pictures (randomly

disposed in the 3x8 table).

The second task consists of recognition of theah@rnarks pictures from a list of 24
pictures. The third test, the recognition taskhwitation embedded, was to choose the
correct route from a collection of 4 different resirotated through different angles. The

correct route is presented in a different orientaFigure 5.6)

The final score was weighted: [50% to 25%] partipis considered to have a Mild
LTM impaired and < 25%, a Moderate LTM impairededdly with the replication of

INFOChain a proper table should be constructed wotisistent interval, taking into

consideration participants’ gender and age rangelas to the tables constructed by
Steenbekkers and Beijsterveldt (1998).
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Belsize Lane Marylebone Station

Planetarium .
The Column Church Waterloo Bridge

N / /

87 @

Old Lady Road The Green Garden Bush House The Tower Church Camden Town Station

Figure 5.4 — Battery Test: Long Term memory
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Using references A (origin) to B (destinationkgde complete the route with landmarks you hawbestu

Figure 5.5: Battery Test: Format for Recall Picsure
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Choose the correct route according to the pictorehave studied.

[1]

[2]

[3] a

Figure 5.6 — Battery Test: The Recognition TesidQiation)
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5.4.4 Test 3 - The Imaginative Test

This test is divided into two kinds of measuremeatsubjective test in which the
participant is asked to use self-reported meagaresmke some kind of subjective
assessment and an objective (quantitative) teshioh the participant had to decide
about dimension, orientation, and construction ftbmelements provided for the test.
See Table 5.10.

The subjective test utilised a small multiple-cleogriestionnaire based on Huska-
Chirroussel (2000). The questions aim to captueecHpacity of generating a mental
image (Imaginative Capacity) in which a higher scisrawarded for a greater capacity
for resolution of a spatial problem. Each item wgwesented to respondents in a
multiple-choice format (following attitude scalenstruction developed by Likert
(1932), such as: completely agree, partially agvadtially disagree, and completely
disagree. No neutral question (undecided) was deresl. Participants chose the
alternative that best represents their degreerefeagent or disagreement with the item.
Each item received a score from 2 to -2 dependmthe participant’s degree of
agreement or disagreement with it. The scoresveddor each item were then totalled
to obtain the participant’s total score on thetadie scale:

[ 2] completely agree

[ 1] partially agree

[-1] partially disagree
[-2] completely disagree

The final index was divided by the maximum numbgragreement (12), so that each

interval gives a level of imaginative competence

[1.00] Total competence

]1.00 to 0.75] Strong competence

]0.75 to 0.50] Good competence

]0.50 to 0.25] Medium/Weak competence
10.25 to 0.00] Very Poor competence

For the quantitative assessment, examples from ¥ eaamination on mathematics and
non-verbal reasoning were used because they ugerbathematical concepts and can
be applied universally as the questions appeaiagrammatic or pictorial forms and

are not language-based. In this kind of test, tieeomly one correct answer and the total

score of correct answers is then computed.
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As Sternberg (1983) mentioned, researchers neleel tareful when evaluating if a
person is good or bad at imagery. He noted thagémyais not a single ability. Rather,
imagery is a collection of distinctive abilitiescuas the ability to rotate images, the
ability to inspect them, the ability to hold margris of an image at once, and so on.
Further, people can be relatively ‘good’ at onenare of these abilities, and poor at

others.

Table 5.10 — Battery Test: Imaginative Test

Subjective Part
1. When a person tells me something that hag ] completely agree
happened to him/her, | can form the visual imagg ] partially agree

of it. [ ] partially disagree
[ ] completely disagree
2. 1 have a very poor imagination [ ] completetyee

partially agree
partially disagree
completely disagree
completely agree
partially agree
partially disagree
completely disagree
completely agree

[]
[]
[]
]
]
]
]
]
] partially agree
]
]
]
]
]
]
]
]
]

3. Mentally representing objects in movement|ig

difficult for me

4. Mentally rotating objects is easy for me.

partially disagree
completely disagree
completely agree
partially agree
partially disagree
completely disagree
completely agree
partially agree
partially disagree

] completely disagree

Objective part

7. Take a square piece of paper, fold it in ond ]2

half, then fold it in half twice more. How many [ 14

squares exist after this final fold? (Gardner,[

1983) [

[

5. 1 dream very rarely.

[
[
[
[
[
[
[
[
[
[
[

6. When | lose my keys | can manage to retracg
mentally the likely sequence of places where [
could have left them. [

[

8. From the array of four choose that form that i<
identical to the target form (Gardner, 1983) %

9. A cube with 3 cm is made from smaller cubes
of side lcm as shown. (Dulwich College
Mathematics Sample Examination)

How many cubes are used in making the bigger 7]
cube?
If the bigger cube is painted blue all over, hgw
many small cubes will have three blue faces?
How many small cubes share a face with 5 other
small cubes?
How many small cubes share a face with exagt
2 other small cubes?

y
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fit
| —

10) How many triangles of the size shown will
into the rectangle below? (Emmanuel Schoo
Mathematics Sample Examination)

2cm
A 1em

lcm

11) Which number is in all three shapes?

19

16
12

12) One shape is subtracted from the other. Th
shapes do not turn. Circle the correct letter.
(Learning Together —
www.learningtohether.co.uk)

D

S| I PR IR

5.4.5 Test 4 - Language Preference

This test aims to capture the preferred mode @fuage revealed among:
(W) Writing or textual mode: procedure descripso

(S)
(P)

Schematic or Graphic Mode: plan/map util@at
Pictorial or Photographic Mode: represeatatf images

This test is based on an exercise developed byaddGskrroussel (2000) to analyse the
correlation language preference and orientatiofop@ance in real environments. Each
individual is considered predominant in one singlede (the highest index), which
indicates the mode of preference of working witfoimation. This does not mean that

an individual will not be able to operate withirifdrent modes.

This test consists of 12 questions. The main forimanultiple-choice with only one

descriptive question (#9), as illustrated in TahlEL.

Table 5.11 — Battery Test: Language Preferences

1. In general, visit exhibition, graphic art museun ] never
(photography, painting) is an activity that | do: | [ ] very occasionally
[ ] occasionally
[ ] frequently
2. During an excursion (group of people travelling ] take pictures
abroad) you prefer to: [ Juse a city plan
[ ] talk about the places you visit

3. | enjoy walking around a city that | have ne
visited before just to experience the environmg
the type of buildings, landscape and people.

completely agree
partially agree
partially disagree

D

dr
it
[
[

e

completely disagree
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4. Generally when you arrive at an environmeft] completely agree
that you don’t know, you find your way veny[ ] partially agree
easily. partially disagree
completely disagree

completely agree

it when | am out (in a real environment). partially agree

completely disagree

6. You are walking around a city with which yoJy
are not familiar. You realise you are lost. Wha
your first reaction?

Ask somebody for directions

s ] Follow your intuition and try a direction
Look for and at a map or a plan

[ ] Get really nervous and upset without having a
practical solution

nt
[
[
5. I have a tendency to turn the map/plan to follow
[
[
[
i
[

]
]
]
]
] partially disagree
]
]
]
]

7. When you have an important appointment at an] Plan everything about the journey so that you
area you have never visited before, you: do not get lost or waste time.
[ ] Have a rough idea how to get there. Look for
bus line to get on and work out where to get off.
[ ] Don't bother, get a taxi

8. You sort out a trip in your private car. Afted 2[ ] forget about pictures
km you realize that you have forgotten yaur ] buy a disposable one when you get to ypur
camera. You decide to: final destination

[ ]return to pick it up

9. A friend is coming to visit you (he has neyer
come before to the city where you live). Tell hjm
how to get to your house.

10. A person is confronted with an administratjve[ ] A difficult | [ ] you feel that you would
problem that you know quite well. She/He cametask, because not be understood.

to visit you so you can explain it to her/him.[ ] A medium|[ ] you don't talk very
Explaining a situation that is apparentlytask, because | much

complicated is for you: [ 1An easy task [ ] you don’t have problen
because in communication
[ ] other
11. How many books do you read per year? [ ] ©nly

21010
10to 20
More than 20

12. You have something important to tell a frignfl ] Write a letter

13. When you write: | write directly
| write a draft, first
I work a lot on the draft version, changing

[]
[]
[]
Al
(but not necessarily urgent). You prefer to: [ ] Phone him
[]
[]
[]
words and sentences

14. When you read a book, you can imagine |t
scenes:

very precisely

precisely

approximately

I do not imagine any scene

Once a year

Once every six months
Once every three months
Once a month

Once every 15 days

Ref
[]
[]
[]
15. How often you go to the cinema [ ] Never
[]
[]
[]
[]
[]
[ ] Once per week

16. You go to the cinema ] as an excuse to go out

] to see an specific actor/actress, directonyihe
] because you love the quality of the image

]

I don't go to the cinema.

[
[
[
[

The final score indicate the preferred mode of legg, the dominant between W, S, P.
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5.4.6 Test5 - Orientation: The Road Map Test hRigeft

This test assesses the participant’s visual spalidity (the ability to keep a correct
orientation and position with respect to a primteap) and is also applied to explore the
domain of right and left side (Figure 5.7). The &ores the number of correct answers
and the duration of the exercise. This test is &ssed on an exercise developed by
Huska-Chirroussel (2000, p: 398).

With the plan of a city below, follow the numbefst6 9) telling which direction (L) Left or (R) Rig
you need to change. DO NOT TURN THE PAGE, please.

‘\

Figure 5.7 — Battery Test: The Road Map Test - Rigtfit

The final index is the number of correct answevadeéid by 9 and is classified into:
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[1.00] Total competence

]1.00 to 0.75] Strong competence

10.75 to 0.50] Good competence

]0.50 to 0.25] Medium/Weak competence
10.25 to 0.00] Very Poor competence

5.4.7 Test 6 — Orientation Test — Drawing with pergive

This test was developed to assess the individuaiance of body axes. According to
Bryant, Tversky and Franklin (1992) the internadtigl framework is formed from the
observer’s body axes and the external framework facset of axes projected from the
observer. The framework is a ‘mental scaffold’ dmei specific information can be
arranged and rearranged. The problem space repa#earis related to the type of

framework being activated (egocentric, intrinsieatrinsic).

This test is a very simple version of the compbepezgiment conducted by Bryant
(1999) about the spatial framework model. A boavdr in perspective is shown to the
participant, who is then asked to assume thataneyocated in the position occupied
by the figurative person inside the box and to difaevsymbols in the correct place in
the diagram (Figure 5.8). A ‘template of toleranasund the object locations is
adopted to standardize the answers. The final irgledated to dominance and is
obtained by dividing the number of correct drawidgsded by 6 (the number of

figures to be drawn). The resulting score is tHassified into:

[1.00] Total competence

]1.00 to 0.75] Strong competence

]0.75 to 0.50] Good competence

]0.50 to 0.25] Medium/Weak competence
10.25 to 0.00] Very Poor competence
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Please add simple geometric figures in a perspeciawing illustrated on Figure [L.
You are the figurative person in the middle of them

O | 1. Acircle at the
back;

2. A triangle at
the front

3. A star on the
left;

JAN
pAY
ié\ 4. A sun on the H
right;
O
1

—1L_

5. A diamond af
the top;

6. A rectangle a
the bottom

Figure 5.8 — Battery Test: Drawing with perspective

5.4.8 Test 7 — Spatial Orientation (Place Cognit{dity Knowledge)

This test was based on place cognition princiglesindividual’s overall cognition of
specific location. “Place cognition is investigatedresearchers who want to explain
commonalities and divergences between particigarttsee same environment”.
(Kitchin and Blades 2002, p: 163). In the INFOChaxperiment, it tests participant’s
estimation of distance and direction from one camsbrigin (UCL/UnB, where all the
experimental journeys depart) to 8 common toumstys and it was used to represent

the participant’s spatial knowledge of the city trerand immediate areas.

Each participant was asked to plot inside a cintdeked with cardinal points (N, S, E
and W) eight tourist places of London or Brasikaagpropriate (Figure 5.9). The
participant was asked to consider that UCL (or URRE. the place where he/she is
doing the test — is located at the centre of cif€bech point has its direction and
distance from the centre point measured. The doretdlerance is +10° and the
tolerance for distance is £10 units. The participanores 1 point for correct direction
and one point for correct distance of their attemgide the tolerance interval. The final
index is obtained by the sum of correct locationgléd by 16, (the maximum level of

correct points). The classification is made aceaydo four levels:
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1.00] Total competence

]1.00 to 0.75] Strong competence (Very good knogteof the city)
10.75 to 0.50] Good competence (Good knowledgimetity)

]0.50 to 0.25] Medium/Weak competence (Medium kiealge of the city)
10.25 to 0.00] Very Poor competence (Poor knowéedfthe city)

Plot those tourists reference on the cardinakesysibove. You are at the centre} at
UCL. The numbers need to be written inside thdeirc

1. Royal Albert Hall North
2. Camden Town Market
3. Science Museum

4. Barbican Centre

West YN East
5. House of Parliament 0/
6. Nelson’s Column
7. Regent Park
8. Tower Bridge
South
Figure 5.9 — Battery Test: City Knowledge
The level of accuracy obtained in this test is @nésd in Table 5.12
Table 5.12 — Level of Accuracy in Place CogniticasT
City Participant % Correqt Number of Number of Total
answer correct correct
obtained direction direction
estimation estimation
Male 01 63% 4in 8 6in 8 10in 16
UK Male 02 31% 0in § 5in 8 5in 16
Female 01 319 1in8 4in|8 5in 16
Female 01 389 2in 8 4in|8 6in 16
BR Female 02 18% 0inB 3in|(8 3in 16
Female 03 139 0in8 2in|8 2in 16

Table 5.12 shows that for most of the participdmésscore obtained in distance
estimation is higher than for direction estimatidicording to the classification
adopted, most of the participants were classifiedaving medium to weak knowledge
of the city. The test was considered difficult Bmth participants and the researcher.

The difficult is due to the concept of the scaleditt by the circle boundary imposed by
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the test and the fact that origin fixation (UCL/UniBas not the participant’s natural

way to construct spatial knowledge about the city.

The test is used as one element to evaluate cogciipacity (Table 5.18). More
participants should be tested in order to achibeevalidity standards recommended by
Kitchin and Blades (2002). Moreover there is a neeeerify how the same participant
would carry out the same estimation task at diffetines.

5.4.9 Test 8 — Participant’s subjective and obyectipinion about Transport System

This test captures the participant’s impressioruabite transport system (Table 5.13).
The first 12 questions cover opinions about thegpart system and their knowledge
about the bus and underground systems. The questaoy in format: 3 of them are in
multiple-choice format and the rest are open gaestrequiring a written answer. The
twelfth question follows the format of a sentenoenpletion test, suggested by Rhode
(1957). This is a type of projectiie(or free-response) question mostly used in
psychology. The response is considered to bejagbian of the participant’s conscious
and/or unconscious attitudes, personality charaties, motivations, and beliefs. The

last test output is a number, a grade for the psiesn.

Table 5.13 — Battery Test: Participant’s knowledgEransport System

1. What is the best mode of transport in your apifi

2. What do you think about the London public traorsgystem?

3. How many lines does the London Undergrofifd] 5
system have? [] 10
[]12
[ 1 More than 15

4. To go to Buckingham Palace which line shoulaketand which bus stop/station should | stop?

5. How many service lines does the London p{is] around 100
system have? [ ] around 500
[ ]around 800
[ 1 More than 800

6. Can you tell me 3 bus lines that go to Oxfone: &

7. How much is an underground one-day travel aailcbndon?

8. How much can you pay for one bus ticket if yoty b bus ticket saver package?

9. How often do you use buses? [ 1 Never

[ 1 Occasionally

[ 1 More than twice a week
[ ] Everyday

10. List occasions do you decide to use the bugisys

11. What do you think about bus system |iA good point:
London? A bad point:

2 A projective test, in psychology, is a personatitgt designed to let a person respond to ambiguous
stimuli, presumably revealing hidden emotions amndrhal conflicts.
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12. Please complete:

Use train is London is:

Walk in London is:

Use underground in London is:
Bike in London is:

Use a bus in London is:

13. Please give London Bus System a grade
L o | 1 [ 2] 8] 4] 5] 6] 7] 8] 9f 10]
Appalling Reasonable Excellent

5.4.10 Test 9 — Introspective report about a jeyroy bus

This test explores the participant’s ‘natural weydeal with the problem of doing a
journey by bus. Problem solving strategies, infdlyndescribed as ‘ways to solve a
task’, consist of any strategy created to deal wighfour dimensions of the problem:
the initial state (where are you and what do yoatwa do), the goal state (where do
you want to go), the legal operator (things thatipi@ant is allowed to do) and the

operator restrictions (factors that constraintapplication of operators, time).

The test follows an open interview approach. Theaiis to capture the first strategy that
the participant uses to develop the task (plaruengy to an unfamiliar environment - a
hospital never visited before). The choice of htadmiharacterises a place that he/she
needs to go because he/she has been waiting fapgmntment for some months. It is

an important journey that cannot be postponed €rad4).

Table 5.14 — Battery Test: Strategy to composeimgy using public transport

“Imagine that you have a medical appointment apsphial in an area that you have never visited rieef
This appointment is very important for you. You adeen waiting for it for three months.

[=]

What do you think it is important for you to know @rder to do this journey? What are the stepsybat
might follow to complete this task. Please, descitbremembering any kind of information or service
you would use.”

5.4.11 Test 10 - Risk Perception and Risk Behaviour

According to Weber (2002), the attitude-scale datishes between two psychological
variables: risk perception (‘not risky at all’ textremely risky’) and attitude toward
perception (‘extremely unlikely to engage (averse)extremely likely to engage
(seek)’). Like Weber, Sitkin and Weingart (1995ppes (1987) March and Saphira
(1992), Ajzen and Fishbeins (1992) also believe ‘ttisk taking is content specific and

that domain as well as personality variables (@egder, tolerance) in risk taking are as
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much (or more) of a function of difference in riglrception than of differences in
attitude towards perceived risk” (Weber 2002, p1)26

Another important difference is the purpose ofithestigation. According to Weber,
“for prediction purposes it is immaterial whethéserved behaviour is the result of the
participant’s beliefs about the riskiness of theich or of their attitude towards
(perceived) risk. However, this distinction becormeportant when one assesses a
person’s risk-taking with the goal of changing thesk-taking behaviour.” (Weber
2002, p: 267).

A similar test conducted by Weber (2000) was desigio measure risk attitude related
to its two dimensions: risk perception and riskdabur, concentrating on different
phases of the journey chain. Twenty-five risk-takstuations were presented (5 for
planning, 5 for walking, 5 for getting on/off arftktlast five for riding). For each
statement in Table 5.15, the participant is askeddicate how risky they perceive each
situation, providing a rating from 1 to 5. For eatatement in Table 5.16, the
participant is asked to indicate the likelihoodeafjaging in each activity or behaviour,

providing a rating from 1 to 5.

Total scores show perception towards a journeyusyamd the tendency of behaviour
(risk averse to risk seeking). The contents ofrible situation were based on a literature
review on hazards and obstacles along the journaincOxley (2000), Ritteet al

(2000), Oxley and Gallon (1995), DETR (1999), DE(ER01) and Caiafa (2004).

Most of the statements put the participant as émeacontroller of the situation.
However, statements number 8 and 10 (related twéttlking stage) and 24 and 25
(related to riding stage) are not under the padici’'s control (passive actor). They are
related to the environment specificities and capthe participant’s feelings about the

probability of occurrence of those types of sitoativhile doing a journey by bus.

The Weber approach was used in this study to aaptbich stages along the journey
would be considered difficult for the individual.d detailed analysis is needed to
establish individual differences or any consideraabout gender differences, a careful
examination is recommended to study the effechefitbuilt concept of passive and
active actors (the effect of the wording) in theépots. An extension of the sample size
is certainly recommended.
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The outputs of the original test are presentedhap@er 7 and 8.

Table 5.15 — Battery Test: Risk Perception

A) For each of the following statements, pleaseceat@ how risky you perceiv
each situation. Provide a rating from 1 to 5 ushgfollowing scale.

1 2 3 4 5
Not at all Moderately Extremely
risky Risky

Scale| Situation/Statement

1 - Going around a city that | have never visitedore.

2 - Asking somebody for direction.

3 - Going on a trip to an unfamiliar environmentheut planning.

4- Doing a trip to an unfamiliar environment oruy@wn.

5- Going out with the exact amount of money ted¢taand come back.
6 - Stepping out of the road without taking intz@unt the traffic.

7 - Crossing a road while WAIT sign.

8 - Getting knocked by bicycle on the footway.

9 - Walking home alone at night.

10 - Falling down on an uneven footway surface.

11 - Talking to a stranger that approaches you.

12 - Leaving your bag unattended while checkingitieon timetable.
13 - Buying ticket from a stranger.

14 - Waiting for the bus on the wrong side of tbad

15 - Misreading the bus number.

16 - Getting on/off while the bus is moving.

Situation 17 — Getting cl:l Situation 16etting on I:I

Situation 19 — Getting of Situation 2@etting off
21 - Moving inside the bus while it is moving
22 - Getting off at wrong bus stop
23 - Leaving your bag unattended inside bus.

24 - Being mugged/assaulted inside the bus.

25 - Being diverted from your original planned ijoey
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Table 5.16 — Battery Test: Risk Behaviour

B) For each of the following statements, pleasécate the likelihood of engaging
in each activity or behaviour. Provide a ratingnfra to 5, using the following
scale:

1 2 3 4 5
Very Unlikely Not Likely Very
Unlikely sure Likely

Scale| Situation/Statement

1 - Going around a city that | have never visibedore.

2 - Asking somebody for direction.

3 - Going on a trip to an unfamiliar environmentheut planning.

4- Doing a trip to an unfamiliar environment oruy@wn.

5- Going out with the exact amount of money te¢tand come back.

6 - Stepping out of the road without taking intz@unt the traffic.

7 - Crossing a road while WAIT sign.

8 - Getting knocked by bicycle on the footway.

9 - Walking home alone at night.

10 - Falling down on an uneven footway surface.

11 - Talking to a stranger that approaches you.

12 - Leaving your bag unattended while checkingitieon timetable.

13 - Buying ticket from a stranger.

14 - Waiting for the bus on the wrong side of tbad

15 - Misreading the bus number.

16 - Getting on/off while the bus is moving.

Situation 17 — Getting D Situation 1&etting on I:I

Situation 19 — Getting of Situation 2@etting off

21 - Moving inside the bus while it is moving

22 - Getting off at wrong bus stop

23 - Leaving your bag unattended inside bus.

24 - Being mugged/assaulted inside the bus.

25 - Being diverted from your original planned ijoey
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5.4.12 Test 11 - Post Interview Test

Three questions are presented to the participaoridier to evaluate their level of
understanding of the exercise. The questions aedban recommendations of authors
on the study of experimental psychology (e.g. Amo&®90) and Christesnsen (1994)).
They cover aspects such as: confusing points iexperiment, criticisms and

suggestions for improvements and the level ofditfy of understanding the task.

Table 5.17 — Battery Test: Post Interview Test

1. Are there any aspects of the procedures thahgwa found odd, confusing?

2. Are there any aspects that you can suggestgmira experiment?

3. In general, have you found difficulties to urstand the information transmitted to you?

L e [rJ2fs] s o] e[ 7] 8] ¢ *]
No Very
difficult difficult

5.5 ANALYSIS OF BATTERY TESTS

From the literature review, it would be necessargply the battery test on a large
sample population, identify manifested and latemtables, extract variance and
covariance of each variable, study their behavama choose one of the methods of
multivariate analysis: path analysis, factor analysnd structural equation analysis.
However, the purpose of this study is to conceatoat the individual’s responses and
not an aggregation of these into a population-wsidely. Therefore, instead of
traditional statistical analysis, the variablegasied from each participant compose
that individual's capability provision and thesdlwe compared with Required

Capability determined for the specific environment.

The outputs extracted by physiological and psyaiiold standards are qualified

following the equivalences established in Tablé5.1
The tests are then summarised into an individyadnteabout the participant, stressing

his/her main functional capabilities and limitatoand their subjective opinions about

bus systems. It is important to reiterate thatréseilts of these tests were only analysed
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at the end of each case in order to minimize therg@l risk of bias that such

knowledge could introduce into the interpretatibéthe research.

This individual capability provision will then b@mpared with environment capability
(required) to evaluate the participant’s poterttiaéxecute the journey tasks proposed in
the real environment. The analysis of environmemniddion is presented in the next
section. The actual output of the interaction betwgarticipant and environment is

presented in Section 5.7.

5.6 ANALYSIS OF THE ENVIRONMENT CONDITIONS

The analysis of environment conditions consistthefaspects involved in the moving
phase of the journey chain (Figure 2.2 and Figutd)}the execution of the journey
from UCL to a destination hospital in a real-lifuation: As explained in Chapter 4,
each stage of the journey is composed of subtdsitdd 4.6). Each subtask demands a

level of effort depending on the environment candi (ECr).

The effort required to do the subtask is dividetiva categories, from “high effort” to
“very low effort”, as illustrated in Table 5.18. &liirst level can be interpreted as
follows: in order to complete a subtask that dersarigh effort, it is necessary that
individual has no physical or sensory impairmentndd physical or sensory
impairment. At the same time, the individual netdal or strong cognitive capacity to
deal with this task (without assistance from adtiperson). The effort level is related to

the journey environment (environment capabilityuiegd to complete the subtask).

The categorization of the conceptual levels ofrefficas defined by a specialist panel
composed by five researchers with experience msfrart studies (1 doctor and 2 PhD

students and 2 graduated researchers) duringltiteegercise.

In this study both objective and subjective apphesovere used to judge the effort
demanded in the real environment. The objectivesmmes consisted of investigations
at the site such as: walking distance, footwayinmation, number of changes in
direction, type of crossing, absence or preseneedsbpped kerb, type of tactile surface

at a dropped kerb, presence or absence of audibdetde signs, bus stop layout,
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special kerbs at bus stop, size of bus stop, arotiregs. Each stage of each journey
(B1, T1, T2, T3 and B2) has its own set of physarad psychological features which
were collected in real environment tours. The sttbje measures consist of e.g.: a
sense of security, illumination, pedestrian denaitg they represent the psychological

aspects of the environment.

Table 5.18 — Environment Level required and IndrgldComponent Level Tolerated.

Environment Individual Levels
Level Required

Effort required to
do the subtask

Physical/Sensory Level Tolerated Cognitive Leveletated

High effort [0.00] No impairment [1.00]

]1.00 to 0.75]

Total competence
Strong competence

Great effort 10.00 to 0.25] Mild impairment

]0.75to 0.50] Good competence

Medium effort ]0.25 to 0.50] Moderate impairment

Low effort ]0.50 to 0.75] Severe impairment 101600.40]

]0.40 to 0.25]

Medium competence
Weak competence

Very low effort ]0.75t0 1.00] Profound impairnten]0.25 to 0.00] Very Poor competence

As explained in Chapter 4 (Table 4.6), each stdgleeojourney is composed of a set of
subtasks (attributes) and each subtask requirapabdity domain which is
decomposed into individual functions that the pgrtint needs to use in order to
execute the subtask. The complete set of the ohalibody function x subtasks is

presented on Table 5.19.

Table 5.19 - Relation between Stage-Subtasks atidduoal Body Functions

Activity Activity
(Journey (Sub-Task) Individual Capability Provision (ICp)
Stage) Information to Load
Capability Domain Function (Test)
Walking to | Path identification Sensory - Vision Near vision acuity
Bus Stop | Information Availability Colour acuity
| Path Identification Cognitive Imaginative capacity
Information Interpretation Short Memory capacity
Long Memory capacity
Spatial capacity
Knowledge PT
Gen. Cognitive Index
Distance (time) to walk Physical Balance
Walking speed
Footway Conditions Physical Balance
Crossfall Physical Balance

Walking speed

Crossing Points

Sensory — Vision

Long Distance acuity

Contrast-Sensitivity

Colour acuity

Stereotest

Sensory - Hearing

Hearing Test
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Physical

Head-movement

Walking speed

Barrier Identification

Sensory — Vision

Peripheral Vision test

Long Distance-acuity

Contrast-sensitivity

Colour-acuity

interpretation)

Stereotest
Physical Balance
Head-movement
Step-height
Safety issues - (informationSensory - Vision Near vision acuity
|availability)
Safety issues - (informationCognitive Long Memory Capacity

Imaginative Capacity

City Knowledge Capacity

Orientation signs

Sensory — Vision

Distance-acuity

Contrast-sensitivity

Physical

Head-movement

Cognitive

Spatial capacity

Long Memory Capacity

Waiting Bus Stop Identification Sensory - Vision Near vision acuity
| (information availability)
Bus Stop Identification - Cognitive Short Memory Capacity
(information interpretation) Long Memory Capacity
Spatial capacity
Sensory - Vision Long Distance acuity
Bus Stop layout Sensory - Vision Long Distance acuity
Cognitive Imaginative Capacity
Safety issues - (informatignSensory - Vision Near vision acuity
| availability)
Safety issues - (informationCognitive Long Memory Capacity
interpretation) Imaginative Capacity
City Knowledge Capacity
Waiting environment Sensory - Vision Near visiauidy
Waiting time - (information Sensory - Vision Long Distance acuity
availability) Near vision acuity
| Waiting time — (informatior] Cognitive Imaginative capacity
interpretation)
Getting On | Gap Negotiation Sensory — Vision Stereotest
Physical Balance
Head-movement
Step-height
Bus Service Identification | Sensory - Vision Long vision acuity
| Information Availability
Bus Service Identification - Cognitive Short Memory Capacity
Information Interpretation Long Memory Capacity
Imaginative capacity
Spatial Capacity
Bus Type Sensory - Vision Near vision acuity
Cost Cognitive Imaginative capacity
Landmarks ReferencgsPhysical - Movement | Head-movement

Riding

(Information availability)

Balance

Sensory - Vision

Long Distance-acuity

Contrast-sensitivity

Landmarks Reference
(Information interpretation)

sCognitive

Long Memory Capacity

Spatial capacity

Direction (Information

Physical-Movement

Head-mowath
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availability)

Balance

Sensory - Vision

Long Distance-acuity

Contrast-sensitivity

Direction
(Information interpretation)

Cognitive

Long Memory Capacity

Spatial capacity

Distance (time or km) Sensory - Vision Near vision acuity
| (Information availability)
Distance (time or km) Cognitive Imaginative capacity
(Information Spatial capacity
Interpretation)
Keep stability inside bus Physical Balance
Reaching test
Grip test
Getting Landmarks ReferencgsPhysical Head-movement
Off (Information availability) Balance
Sensory — Vision Long Distance-acuity
Contrast-sensitivity
Landmarks ReferencgsCognitive Long Memory Capacity
(Information interpretation) Spatial capacity
Bus Stop Identification Physical Head-movement
(information availability) Balance
Sensory - Vision Long Distance-acuity
Contrast-sensitivity
Bus Stop Identification Cognitive Long Memory Capacity
(information interpretation) Spatial capacity
Gap Physical Balance
Head-movement
Step-height
Sensory — Vision Stereotest
Bus Stop layout Sensory - Vision Long Distance acuity
Cognitive Imaginative Capacity
Walking to | Path identification Sensory - Vision Near vision acuity
Destination| Information Availability Colour-acuity
Path Identification Cognitive Imaginative capacity
Information Interpretation Short Memory capacity
Long Memory capacity
Spatial capacity
Knowledge PT
General Cognitive Index
Orientation signs Physical Head-movement

Sensory — Vision

Long Distance-acuity

Contrast-sensitivity

Cognitive Long Memory Capacity
Spatial capacity
Distance to walk Physical Balance
Walking speed
Footway Conditions Physical Balance
Crossfall Physical Balance

Walking speed

Crossing Points

Sensory — Visual

Long Distance acuity

Contrast-Sensitivity

Colour-acuity

Stereotest

Sensory - Hearing

Hearing Test

Physical

Head-movement

Barrier Identification-Negotiatior

Sensory — Vision

Peripheral Vision test
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Long Distance-acuity
Contrast-sensitivity
Colour-acuity
Stereotest

Sensory - Hearing Hearing Test
Physical Balance
Head-movement
Step-height
Cognitive Spatial capacity
Safety issues - (informationSensory - Vision Near vision acuity
availability)
Safety issues - (informationCognitive Long Memory Capacity
interpretation) Imaginative Capacity
City Knowledge Capacity
Target (Hospital) identification Sensory — Vision Long Distance acuity
Contrast-sensitivity

Table 5.20 details the example of the “Getting staige. To complete the Getting on
stage it is necessary to execute four subtasks:

i. negotiate the gap,
ii. identify the bus service to get on,
iii. identify the bus type to get on and
iv. be aware of the fare to pay inside the bus.

In this specific stage (of the example-journey iroadon Environment) the negotiation
around the gaps requires very high (or large) efiecause the bus stops are not
adapted to deal with the low floor buses and theeds are not trained to park near the
kerb.

The identification of the ‘Bus Service (number)divided in two domains: the sensory
domain (vision: able to see the number) and tha@itwg domain (the interpretatiaf

the service (number), the confirmation of direcfidn terms of the sensory domain, the
subtask demands medium effort because the infoomégiavailable: buses are
standardised and the number (bus-service) is pes@ma reasonable size in different
places of the bus (the front, the back and atdfieside). In terms of the cognitive
domain, the subtask demands medium effort bechesaformation about the direction
of the bus is available at bus stop (spidermap)irttividual’s effort is to confirm the

direction he/she wants to go.

In relation to the type of bus and the specifiwmernumber the effort is very low (or
null) because all buses (vehicle) are accessit@p-fsee, space for wheel-chair users).
In relation to costs, the effort is also very law (ull) because all participants all older

than 65 years and they are conscious of theirbdityi for a free bus pass.
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Table 5.20 — Subtask Example: ‘Getting On’ Stage

Journey Subtask Environment Condition (ECr) Individual Condition (ICp) ICp ECr Result
Stage (Table 4.6) Physical Featurey Effort Demand Capability (Body) Function
and Information (Table 5.18) Domain
Availability
Getting On | Gap Negotiation| HG>>200mm High effort or Sensory — Vision| Stereotest 1.00| <0.25 F
VG>> 75 mm Large effort Physical Balance 0.00 <0.25 T
Head-movement 0.00 <0.25% T
Step-height 0.00 <0.25 T
Bus Service Large number angdMedium effort | Sensory - Vision | Long vision acuity 0.00 <0.50 Tl
Identification - | direction atthe | to get them
Information front of the bus
Availability
Bus Service Confirmation of | Medium effort: | Cognitive Short Memory Capacity 1.00 > 0.50 T
Identification - | bus number and | Confirm Long Memory Capacity 0.24| >0.50 F
Information direction of direction. Imaginative capacity 0.81 > 0.5( T
Interpretation service Spatial Capacity 0.87 > 0.5( T
Bus Type Information aboytVery low effort | Sensory - Vision | Near vision acuity 0.20 <0.15 T
type of the bus | or no effort,
(low floor, wc information is
accessible) given in printed
and digital
forms
Cost Participants > 65| Very low effort | Cognitive Imaginative capacity 0.81 >0.2b T
are eligible for or no effort
free pass
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The Capability Model (Section 2.5 of Chapter 2hisn applied and the last three
columns (ICp, ECr and their comparison ICp:ECrYable 5.20 illustrates how this
application works. The individual capability prows (ICp) is compared with
environment capability required (ECr). If the riesaf comparison between ICp > ECr
is false (F), the individual might have a probleme@oming the subtask. The result
indicates a deviation between capabilities. Thaiogetice of a deviation makes the
subtask mandatory. This means that the participaust search for information to cope
with the deviation. The fact that she/he mightmmte been conscious of this deviation
can be addressed in the training programme spaityfi@ilored for this person.
However the output of the interaction between 168@ BCr is computed and is used to

construct the individual Deviation Curve (furthempéanation in Section 5.7).

For example, it was established that, for gap nayonh, the sensory (vision) and
physical domains were to be compared. The mairosgiisnction demanded to
complete this subtask was the stereopsis whichi@gisd by the stereotest. The most
important functions related to physical domain wepalance, head movement and
ability to mount a given step height. The outmfteach function are extracted from

the individual report of battery test. From Tabl2®it can be seen that the two subtasks
(gap negotiation and bus service identificationpdads more than the participant could
cope. Therefore some form of coping strategy (camsggon) is expected that could

deal with the deviation, which for this study, riartslated into the selection of
information units to plan and execute the jourmayich in turn is the awareness of

information.

The Deviation is a conceptual representation ofélggirements of information for a
specific individual related to a specific stageadpecific journey. It captures what the
participant with his/her individual capabilitiescglid select and process in order to deal

with the Environment Capabilities Required to coetpleach stage of the journey.

Again, depending on the result of the comparisdawéen individual capabilities and
environment capabilities, the use of informatioéwer the specific subtask would be
relevant to the participant for completing the stdfjlCp>ECr then the individual has a
chance to execute the activity without great pnaislelf not, the chances are reduced
until the activity cannot be executed or has tadrecelled. The information load could

reduce the chances of failure at each specifiestmng the journey.
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5.7 THE DEVIATION CURVE

The conceptual requirement of information using‘gfeting on’ example is illustrated
in Table 5.21. A brief description of the stageeal condition (Environment Inventory)
is presented to illustrate the degree of the effodvercome. The ‘Gap’ and ‘Bus Type’
are considered to be Al_type information. ‘Bus &\(number) Identification’ and
‘Cost’ are considered E_Type. Therefore, itheximum amount of information is 4
(four pieces) and theinimum is 2 (E=2 plus T=0). On the participant’s side
(Individual Capability): the Battery Test revedie impairments and competence
(related to this stage). Subjective values abautigk and knowledge of the area and
the note description exploring evidence for thednfee information complements the
analysis of the individual’s information needs. figfere, this participant needs to
collect the extra piece of information to deal wgtps, due to the found

when the comparison ICp:ECr was applied.

The process is repeated for each stage of the&p@hain and for every participant-
journey pair and a curve is constructed. The cigvepresented by a radar diagram
where each stage (Walking to Origin, Waiting, GeftOn, Riding, Getting Off and
Walking to destination) of the journey acts likéeature of the journey. An example is
shown in Figure 5.10 where the journey has 7 stagds/ features. The number along
each axis reveals how many aspects — in other wbodg many INFOChain subtasks

(see Chapter 4, Table 4.8) of each stage - wereredy

The maximum, the minimum and the deviation cuna@ssatute the first three

dimensions of the journey, illustrated in Figur&®.

The output of the interaction between ICp and E@r,deviation curve is then

compared with the outputs captured when the ppattiselects, processes and uses the
information (The Pre-Journey, The In-Journey amdRbst Journey Curve) obtained
with the second phase of SCA/CM procedures (Taldlg Bxplained in Chapter 6.
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Table 5.21 — The Construction of Deviation Curve

Environment Inventory (Getting on stage)

The CotuwaipRequirement of Information

The traffic flow is heavy at this bus stop. Because

bus stop serves many lines there are spm
congestion. Drivers tend to park far from the bus
stop pole. Platform is not long enough |to
accommodate buses neither it is adapted for |lov
floor buses. Platform is not wide enough |to
accommodate users. Gaps measured in locus |we

far from the minimum recommended.

* Bus type is a type of information that demands| 3
previous knowledge. If participant has a physi|call 4

impairment that might be important.

Recommendation at site: Environment needs urger
modifications: platform layout should be modified

to at least half-boarder type or should be shifted
better location.

N

Getting On Information Individual Capabilities
(¥ Refinement) [ICp : ECr] Expected (Outputs from Battery )
# [ Sub-Tasks Type | (2™ Refinement) Elements Level
1| Gap Al 1 Stereopsis Severe Impairment
re [1.0]
2 | Bus Service E 1 Long Memory Capacity Weak Compte
[0.24]
Bus Type Al 0 Risk of Stage Mild [2]
Cost E Declared knowledge of the arga  High [10]
Difficulties reported None
Oral Interview
t Note: Although the risk feeling towards this stage
Essential: 5 mild, participant has problems in terms of visiapth
al and has declared problems on inferior members ¢ankl
Time: 0 Therefore information about Gap (#1) is expected
- (Value = 1). His weak LTM competence can |be
Al: 2 compensated by available information at bus stops.
Total E+T: 2 Total: 3
Max: 4
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Deviation Curve

Riding Interchange

‘—0— Minimum —#— Maximum Deviations ‘

Figure 5.10 — Dimensions of Journey Chain: The Btgamn Curve

The application of the Capability Model is flexi@aough to include and/or exclude
any attributes as well as to vary the scale ofreffemanded. What is important is that
the same classification is maintained for everyipi@ant during the experiment. The
conceptual curve acts as a benchmark with whidotopare the participant’s use of

information while planning (selection/process) axécuting the journey (use).

At this stage of the methodology presentation somp®rtant issues need to be

addressed:

I. The definition of the stages that compose the jeyi(the stages along the Journey
Chain, Figure 2.1);

ii. The subtasks that compose each stage (Attributdakis of each stage, Table 4.6)

iii. The function that is related to each subtask (Bealyction associated to each subtask,
Table 5.19);

iv. The definition of the table of effort (Table 5.18)d

v. The judgement about the effort demanded by eadaskithigh, medium, low, very
low effort) in each environment (London and Bragilivhich will affect the
construction of the Deviation curve for each pgstat in each environment
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are assumptions, made with the support of theatitiee review demonstrated in Chapter
2, 3 and 4, to assemble a new methodology to am#igsoriginal question: how people
use information, how individual decides which imf@tion he/she will select and
process in order to find his/her way in real enwin@nt. After the analysis of the
experiment results, some considerations were madi¢hay are discussed in Chapter 7,
8, 9 and 10.

5.8 CONCLUSIONS

A detailed battery test was established to expluividual differences due to the
applicability of the information system for pubti@nsport. There are two principal
reasons for adopting a battery test approach., Rirstimportant to understand the
individual characteristics of “the public” for whoanPublic Information System is
designed. Secondly the battery tests are impadecduse the study of individual
features is a sub-objective of the present stuelatfon between capabilities x

information type).

A good knowledge of who is being examined becomlesyaactor for investigation
success. It can help to identify similarities amémgtarget groups and establish a

comparative level between and among groups (BaalodvHersen, 1984).

Many tests were applied and some of them were fepaty created for the INFOChain
experiment (i.e.: Place Cognition Test: City Knosde and The Risk
Perception/Behaviour along the journey). They rteduk tested more extensively
(amplifying the sample size) in order to be consdevalid and reliable. They were
used in this study to compose the Individual Cdpgti#rovision (the individual
cognitive knowledge and affection, respectively)jahhis one of the inputs used to

establish the profile of the Deviation curve.

The procedure to obtain the deviation curve fohgaarticipant and for each journey
was described. For this conceptual curve, it ismssl that the participant is aware of
his/her individual capabilities and is capableusfging the differences between his/her
own capabilities and the general environment caovtt (his/her deviation) and would
develop some strategies to deal with them (for ganselect specific information or

impose some restrictions on him/herself) to comatn®r any deviations.
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After understanding the participant’s capabilige®l the impedances of the
environment condition where the activity is develdphe next stage is to investigate
how the participant is going to use this informatio complete the journey. The
SCA/CM is presented in the next Chapter, and p$&b explain the individual’s
adopted decisions and the information requiremientthe elaboration of a journey

plans and execution of journey in a real environimen
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6 INFOCHAIN EXPERIMENT METHODOLOGY — PART B:
THE APPLICATION OF SCA/CM

The first part of the methodology was describe@lapter 5, which set out the setting
of the experiment: the Battery Test, the Environtrieventory and the construction of
the Deviation Curve to characterise the particiant environment aspects of the

methodology.

The part of methodology described in this chapissubses how to capture the
participant’s use of information in the procesplainning and doing a journey by bus
(and thus complete the proposed activity). Sediidrpresents some preliminary
considerations introducing the general idea ofsihgle case analysis as the
methodology adopted to extract information from plaeticipant. Section 6.2 details the
application of SCA/CM to the INFOChain perspectizach phase of the classical ABA
format is described in Subsections 6.2.1 to 6.Ph&. outputs of SCA/CM are then
organised to study the participant-environmentvitgtinteractions, the full description

of which is presented in Section 6.3. Section ée$@nts some considerations about the
validity and reliability of the experiment and fllyaSection 6.5 summarises the

conclusions of this chapter.

6.1 PRELIMINARY CONSIDERATION

This particular part of the study describes howgasicipant’s information use is going
to be captured. The use of public transport infarometo do a journey by bus into an
(un)familiar environment involves not only the isugation of the mechanisms of the
plan construction (a problem-solving activity) falgo the mechanisms of actions
(movements in both imagined and real environmemks3h are meant to translate the
plan into movement in order to arrive at a desiimato do an activity. The set of topics
that allow basic understanding of ‘information uaee defined as Selection of
information pieces, the Processing of informati@tes to produce usable information

and the Use of this information in executing therjeey.
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i. Selection of information pieces: what kind of infation was selected by
participant in order to construct the plan to gmirthe origin (UCL) to a given

destination (the hospital);

ii. Processing information: the information processedd a journey in real the
environment. It includes investigation about thegesssing of the selected

information and the participant’s previous knowledm memory);

iii. Use of information: the information used to dmarpey in the real environment

(how the journey is executed)

One point should be made clear about the differbet@een the selection and the
processing of information: The INFOChain resultsmdestrated that not all information
that is conveyed by each type of the selectednmétion piece (e.g.: the timetable, the
A to Z, the Journey Planner) is processed by thicpzant and the amount of
information transferred to the plan (written andlafersion) is less than the participant
has actually processed. These points are going extensively examined and

discussed in Chapter 7, Chapter 8 and Chapter 9.
The aspects concerning each of three steps ohiafiton use (select/process/use) are

described in Table 6.1. Details about each of lxments of analysis (i to vi) listed in

Table 6.1 are given in Section 6.2.1.
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Table 6.1 — Capturing the basic understandingfofmation use

Information Definition What to look for How to look How to capture Elements of Analysis

Use Step

1. Selection of | This corresponds to What are the elements | How the information is i. Observing plan construction. i. The plan document and
information pieces of information (information pieces) organised. Count the ii. Asking the participant to describe participant’s description o
pieces selected by participant in| investigated by the number of subtasks within the plan. the plan.

order to construct the pla
to go from the origin
(UCL) to a given
destination (the hospital).

nparticipant and which are|
finally chosen and
represented on the plan.

each stage of the journey
which are formally
represented in the

participant’s plan document.

2. Processing
the selected
information

Pre-Journey

This includes the
information that is known
to participant but was not
represented in the plan
task.

What are the elements of
which the participant is

aware but which were no
represented on the plan?

How the information is

expressed in different forms.

I Count the number of

subtasks in each stage of thai.
St.

journey formally
represented in the each te

Applying the test:

Bus System Questionnaire
Token Manipulation Exercise
Representation of Journey

The questionnaire
The token picture
The representation of the
journey document

Sum of the consciously known information beforejtheney: all information (subtasks) representetheplan and extracted by questions/tasks in stagje of

processed the journey.
information
3. Use of This corresponds to the | Which elements are Describe how the journey | i. Generate a report of the journey v. Interviewer report and
information way the journey was actually used in-journey. | was made. execution. Follow the participant participant’s oral version
executed in real while the journey is executed. of the journey
In-Journey environment. Movements and actions | Opinions from specialist Mark movements on a map.
information taken during journey groups were used to count Collect the time and position in
execution. the number of subtasks the journey chain where
along each stage of the information was used. Add
journey formally actions taken by participant. Add
represented on the report. emotions states.
ii. Ask participant to describe the
_______________________________________________________________________________________________________________________ journey.
Post-Journey | This corresponds to the | What are the elements | Count the number of Applying test:
processed information retained in retained after the journey| subtasks within each stage vi. The representation of the
information long term memory that | execution of the journey formally i. Representation of Journey in the journey document.

could be transferred to
another person.

represented in the each te

St.

form of a description of the
journey for another person to us
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As explained in Chapters 2 and 5, the format chtsexamine the individual strategies
to deal with Public Transport Information (selenfjgrocess/use) was Single Case
Analysis (SCA). The main reason to choose SCA Wwadgdrmality and consistency
between measures and the flexibility it allowsha tonstruction of the new tests. The
traditional format of SCA was adapted to the speitids of this research resulting in
the SCA/CM, so that it is possible to incorporatelence of the interaction between the
individual and the environment.

The format adopted in INFOChain was the classiéMAillustrated in Table 6.2.

The first phase is the Baseline (A) phase whiotmadldeep analysis of the ‘natural
way’ a participant plans and executes his/her jeyiine. how they undertake these
tasks without any intervention from the researetmig In order to extract this natural
way an extensive set of tests was applied using/rdéferent approaches to guarantee
that the participant was not induced to use infaéionan any specific way: the
participant was free to choose content, formatraadia from the spectrum of
information available (provided by public authoriy specifically tailored for the
journey) and to make any kind of representatioxt(i@, schematic, symbolic or
combination of these).

The Baseline phase is followed by a ‘Treatment'sghgB) in which the participant is
made aware of the importance of information andigiein each stage of the journey
chain. Specific emphasis is given to informationwaccessibility, much of which was

produced specifically for the experiment.

The last phase (A) reinstates the opportunity &m plhe journey (as in the Baseline
phase) but, this time, the participant has beconseof accessible information that
could be produced to ‘smooth’ the journey (redutert) as a result of the treatment in
the Treatment phase. The key aspect to verifyasyfmodification to the pattern can
be observed in relation to the way the plan is tanted, e.g. a different selection of
information type, a different organization of infeation and any differences in the

execution of the journey which could be formallfriatited to the use of information.

The next section details the full experiment adiaggo INFOChain, starting with

Table 6.2 which summarises the steps taken in plaabe of the experiment. The
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following Subsections 6.2.1 to 6.2.3 explain inailehe tests and procedures adopted in
each phase (Baseline (A), Treatment (B) and RetuBaseline (A)). Subsection 6.2.4
explains how to analyse the data captured by therement and Section 6.2.5 provides
some considerations about the validity of the tests
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6.2

INFOCHAIN EXPERIMENT — PART 2: SCA/CM

Table 6.2 illustrates a simplified view of the sétests applied during the ABA format

application.

Table 6.2 - Experiment Phase Description

BASELINE (A)

TREATMENT (B)

BASELINE (A)

Real Journey Exercise
(1*" Journey)

An origin-destination pair is give
to the participant who has to pld

(1) Before Journey

Structured interview about the
plan: assess previous knowledge

ask participant to describe their

strategy for doing and evaluating

the plan. Apply extra tests to

capture the information processe
i. Plan

ii. Bus System Questionnaire

iii. Token Manipulation Exercise

iv. Information Value

v. Representation of Journey

(2) Journey Execution
The Participant
journey in the real environme
and is followed by interviewer. 4
report is generated.

(3) After Journey

h

t

Back to the origin poin
(UCL/UnB). Structured Interview
about the journey to assess

problems and difficulties in the

journey.

i. Deeper Interview: Assess of
Route Knowledge, Distance &
Direction Estimation

ii. Attention and Anxiety Values

Route Knowledge Acquisition
Representation of Journey

prepared (to inform a3Person
about how to do this journey).

Plan Sensitisation
Learning Phase
(2" & 3" Journeys)

arAn  origin-destination pair s
and do the journey between them.

(1) Before Journey
Structured interview about the
plan: assess previous
.knowledge; ask participant to
describe their strategy for doin
and evaluating the plan. Apply
extra tests to capture the
information processed.

1.
ii.
iii.
executes tmw_

Plan

Bus System Questionnaire
Information Value
Representation of Journey

\ (2) Virtual Journey Evaluation
The virtual journey is presente
to the participant. Evaluation o
information value and risk are
requested for each stage of the Back to the origin point
journey chain.

Game Phase
(4™ journey)

An origin—destination pair is
given to the participant who has
to ‘buy’ the information they
think they need in order to plarn
the journey in a Game-format.
Apply extra tests to capture
information processed

l.
ii.

Plan
Bus System Questionnaire

Real Journey Exercise
(5™ Journey)

An origin-destination pair is give

i$1) Before Journey

assess previous knowledge; ask
participant to describe their strate
for doing and evaluating the plan.
Apply extra tests to capture the
information processed.

g i. Plan

ii. Bus System Questionnaire

iii. Token Manipulation Exercise

iv. Information Value

v. Representation of Journey

(2) Journey Execution
The participant executes

dis generated

f
(3) After Journey

(UCL/UnB). Structured Interview
about the journey to assess
problems and difficulties in
journey.

i. Deeper Interview Assess of
Route Knowledge, Distance &
Direction Estimation

ii. Attention and Anxiety Values

Route Knowledge Acquisition
Representation of Journey

prepared (to inform a%Person
about how to do this journey).

to the participant who has to plan
given to the participant who hasand do the journey between them
to plan and do the journgy
between them. The exercise

repeated once. Structured interview about the plan:

th
journey in the real environment af
is followed by interviewer. A report

h

Yy

Experiment Outputs

Real Journey (information use in
the journey chain before treatmer

Participant’s value of

t) information and risks for each

stage of the journey chain

the journey chain after treatment

Real Journey (information use in

2" day

3%day

4™ day
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The main contribution of this part of the methodyylas the construction of the tests to
investigate the use of public transport informatidhe documental procedures: i.e. the
document interventions (the set of information pgemanipulated in relation to (and
the procedures associated with) the independerathlas) that are functionally related

to change in outcomes (dependent variables).

Each phase is detailed in the subsequent sections.
6.2.1 Baseline (A): Real Journey Exercise (J1 and J2)

In this phase, the participant’s ‘natural way’ ¢drming a journey, without being
contaminated by the experiment procedures, waaeetl. The participant was asked to
plan and do a journey with the origin at UCL/UnBycentre universities in London
and in Brasilia) to a specific hospital (detaildted location and distance of each
journey are presented in Chapter 7 and 8, for Lorada Brasilia, respectively). A
structured interview was conducted to extract naata about the ‘process of
information’ (e.g.: information that was selectpthcessed but not formally represented
in the planning phase). Then, the participant veéked to execute the journey in the real
environment and return to the origin. When s(h@)rreed to UCL/UnB a second
structured interview was conducted to capture Heinformation was used in-journey.
Contents, objectives and questions/prompts usedgltire structured interviews are

presented in Table 6.3.

A time constraint instruction is applied to therpiang task: the appointment time is
always fixed 40 minutes after the initiation of tiagsk. The time constraint was
introduced based on the principles of Bounded Ratity** which says that “the
information processing differs fundamentally depagan the time available for the
task.” (bid p: 100) and “The shorter the time available,rtt@e severely the limits
imposed by the individual's cognitive architectimtuence the subsequent action.”
(ibid p: 57).

24 The Bounded Rationality concept is based on thetfet the rationality of an individual is limitdzy

the information they have, the cognitive limitatoof their minds, and the finite amount of timeythe
have to make decisions. Bounded Rationality imptiest there are systematic distortions between
individuals in information processing (Jones 202188).
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The intention of the time constraint is to manipelattention levels and to stimulate
impression-based processing which is automaticdaindn by the tendency of people
not to allocate the time necessary to proceed Gasdibe the case with memory-based
processing, which is a thoughtful process). Acamydd Jones, the time one allocates
for a task is the critical determinant of the ps®iag level. The more limited the time
available, the more likely the behaviour will faito a specific cognitive baft At a
cognitive level, behaviour is basically automaticl@dhere is no time to re-evaluate the
problem space. In the cognitive band, people makees on previously formed
impressions. They may update their impressionsthasencoming information but no
time is allocated for rethinking the situation @hd problem space is not searched. The
idea is that the less one has to search the pradpewe, the less the demands on
attentive capacities and the more the person casteléo more essential goals. With the
time restriction, it is expected that it would bespible to identify (1) the most

important information chosen during the planninggarss and (2) the information

which arrives during the execution of the journeg ashich might modify the initial

plan as the journey proceeds.

The appointment time is re-evaluated (questioriTable 6.3) before the execution of
the journey in the real environment. The new tilmed by the participant for the
appointment is interpreted as an important dematisir of information acquisition and
processing because it shows that information has Bequired and processed in a way
that enables the participant to consider the likegl performance on the basis of the
information (i.e. having looked at the informatiand thought about it, the journey will
take one hour instead of the original estimateQofnutes, therefore the appointment
time should be half an hour later). The new appoanit time is used as the criterion to
establish the experimental control for the jourr&the participant arrives at the
destination by the time pre-fixed by himself/hefs)he succeeds, otherwise s(he)
fails. The participant’s arrival time at the firddstination was evaluated (question # 27,
table 6.3) and the subjective participant’s evaduatvas compared with the real arrival
time. Interpretation of the time evaluation is reed in Chapters 7 and 8 for London

and Brasilia respectively and summarised in Chapter

% Cognitive band: refers to the layer of cognitiohere “the knowledge is brought to bear on a problem
but problem search is constraint” (Jones, 200157): Band is a concept coined by Newell (1994) as
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In a standard application of SCA, the length ofdhservation sessions is not specified
in advance, and the investigator needs to exarhanddta and determine if the
information is sufficiently clear to make predict®about performance (Kazdin, 1978).
After this evaluation the duration can be fixed asdally maintained throughout the
experiment. In this study, the length of the obaton is determined by participant,
with the completion of the task: the plan. The ijpgrant’'s planning time is recorded.
The instruction given to compose the plan is tleactual piece of information could
be taken on the journey; all the information neeieeixecute the journey should be
transferred to the plan sheet. The length of gpeid’s planning phases was variable

and it is presented in Chapters 7 and 8.

As explained in Chapter 2, the number of obseratturing the Baseline was reduced
to one: One single pair of journeys (O/D) to benpked and executed. The reason for
this reduction is driven by the characteristich# behaviour observed: a problem-
solving activity that is initiated by demands (tieed for the journey) is different from
the examples in medical or even educational afeagattempt to gather observations
about more journeys within the baseline period e@ssidered to risk contamination
from the human ability to learn and this would #fere contaminate the understanding
of the use of information. This is called the imesibility characteristic of the human

learning process (i.e. it is not possible to ‘untéaomething that has been learnt).

The number of each type (E/T/AI) of informationested (see Table 4.6, Chapter 4)
was captured by the unique plan (representatidheojourney on a blank sheet using
whatever style of expression preferred by the pigent, with no suggestion for
format). After the planning task, the individuatsategy to plan and to do a single

journey was assessed using different types of (esesTable 6.3).

The tasks are organised in two periods: beford-adter-journey assessments. Table
6.3 describes the “Title of the Test Set”, the otije for each test and the command
used to ask the participant to execute the taskcip explanations of the Token

Manipulation Task, the Bus System Technical Quastire and the Landmark Route

Allocation tasks are presented in this section.

being the time scale of human action; it is dividedd main “bands”: social, rational, cognitive and
biological.

205



The extraction of information is intercalated wigists to capture the feelings and
individual perception of one’s performance and fgriscess is called the metacognition
assessment, also illustrated in Table 6.3. TalBl@lBo includes the sources in the

literature from which the tasks were derived.

6.2.1.1 Baseline Observations: The Before JouAssgssment Tasks

The first part of the “Selection of Information”sts explores what the participant
knows about public transport and about the areahich the journey will be executed.
The objective of the first three tests is to chéuok participant’s previous knowledge
about:

1. The overall direction of the destination, havinglLW@nB as the origin;
2. The description of alternatives to get to the dedion;
3. The participant’s knowledge about the destinati@aa

The fourth test is the plan itself: the documenwhich the participant synthesises how
he/she is going to reach the destination. Currgntgul information provided by the
transport authorities is available to the partioip&ccess to a computer or to the
telephone is also provided for enquiries, but reruction is given. Thus the participant
has to find out the URL address in the case otaligiformation (e.g.: access to
Journey Planner or Street index) and the telephan&er (both are printed on the back
cover of available information). The list of infoation available for examination is
shown in Table 4.13 (in London), Table 4.15 (in$lia). The command text is printed
on a sheet (See Table 6.3, command # 4) and artdtrée sheet is given to the
participant for them to represent the journey. Naithe framework nor the style of
representation is suggested so the participanteg@esent their plan in any way they
choose (e.g. a list of landmarks or a sketch).glae construction task is completed
with an oral interview (command # 5) in which trerticipant is asked to explain their
plan. The oral explanation is important becausaritadd more information into the
plan task (information that is not representedhenaper), while at the same time that
it can help the participant to be aware of the ityiaf his/her plan and help him/her to

answer questions 6, 7 and 8 (Metacognition Assesssaid’lan).
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The next questions in the experiment (9 to 16Y@xenderstand the organization of the
selected information (the process of informati@)estions 9a and 9b use the
“Sentence Frame Technique” by Burroughs and Sa¢lediZ9) to identify main
reference points in a person’s cognitive map. QmestO was the first attempt to
capture the value of information. This questionsas$le participant to choose the three
most important pieces of information to executewney by bus. The complete list is
illustrated in Table 6.4.
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Table 6.3 — The Baseline Phase Set Test

Title of Set Test

#

Objective/Source
Background

Test Commands

mXXOmTMmw

<mMZXIVCO«

4zZzmZZnunmunn>

Selection of Information

1. Please mark in the circle the direction of yourtdesion.

Checking previous
knowledge

(Direction Task: Tversky,

2. Considering your current knowledge of the trasgystem, please try to represent possib
ways to get to St. Bartholomew Hospital. Please gil/the possibilities you know. You can ug
any mode, even bicycle and private car. Pleasesvenierything you can remember in order tg
get to the hospital.

o D

1981 and Kitchin, 1996a)

(not at all) -10 (very well)]?

3. Before you start the task, can you please desd¢row well you know the destination area [§

Content/Format Plan:
Extraction of different types
of information
(E,T,Al)selection and
representation on the formg
paper document.

(Sketch Maps: Wood and
Beck, 1976a, 1989,Galea,

4. The Plan

You are at UCL and you have an appointment at ‘@tti®lomew Hospital” at [ ]

This appointment is very important for you and hawe been waiting for it for 3 months. This
hospital is very concerned about time and it takesappointment-schedule very seriously.
al'Your task is to arrive on time for your appointmbat you can only use buses. Some pieces
information are available on request in order tdghgou plan your journey. You are not allow
to take any printed material on the journey but gan transfer any kind of information you
need to the blank sheet.

The time is running and you need to come backisdrterviewer to acknowledge the time yol

Df
bd

1992) have returned. A quick interview will be done afteu have done the journey.
Capture Oral version of| 5. Oral Interview: report description of actiongne and type of information used to construc
plan the plan.

(Verbal Protocols: Garlingt
al; 1997, Ungaret al,
1997, Taylor and Tversky,
1992a)

Metacognition
Assessment of Plan

Brown (1987), Jacobs & Paris
(1987), Garmer (1987) and Schrg

& Moshman (1995)

W

Subjective evaluation of

6. What is your opinion about the plan you justéhdene? Use a scale from O (very
poor) to 10 (very good).

the quality of the plan
(before journey)

7. How easy was this task for you? Use a scale @duery easy) to 10 (very difficult).

8. What is your level of confidence that you arigdo reach your destination-target

at the pre-fixed time available for the task? [@ut of control to 10 — absolutely
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mIxOoOmTmw

<mMZXIVCO0«

4zZzmZZnunmunwn >

confident]

Process of Information

Use of landmarks 9a. is close to
(Burroughs and Sadalla,
1979) 9b. is essentially next to :
Importance of information 10. Please choose the three most important infaongdieces that have or could have
(before journey) helped you to complete the journey plan.

A list of information pieces is given in Table 6.4

Token manipulation

Whimbey and Lochhead
(1986) and Heylighen,
(1988).

11. Please put the elements (tokens) in order wfym would search for information
to compose your journey. You don’'t need to repreduicat you have done in your
plan. A list of tokens is given in Table 6.5

Now that you have finished your plan, put the eteémin order of importance, using a
vertical axis to show the relative level of importa [Y].

12. Please mark in the circle the direction of ydestination.

Checking knowledge
acquisition

13. Considering your current knowledge of the tpomssystem, please try to represe
possible ways to get to St. Bartholomew Hospiti@ase give all the possibilities you

know. You can use any mode, even bicycle and erozat Please write everything yo
can remember in order to get to the hospital.

—

Representation of
knowledge acquired

14. Now that you have planned your journey, pleapeesent it in the space below.

Contents of knowledge
acquired

15. Technical Journey Questionnaire (Table 6.6)

Metacognition
Assessement of Time
Restriction

Experiment Control
(for Execution of the
journey)

16. Now that you know how long this journey wikdawhat is a reasonable time to
suggest for your appointment so that you can guaegou will arrive on time?

Current Time:
Time estimated to get to your appointment

209



m-—n>»

—ZmZununmunun> <MZIVCO«w

Use of Information

V Capture Oral version of| 17. Oral Interview: report description of actiortene and type of information used in journey
the journey
Use of landmarks 18a. is close to .
18b. is essentially next to .
Representation of 19. Please do a representation of your journeyive ¢p a third person to do the same journey.
VI knowledge pos-journey Remember, the person is not familiar with the area.

Check knowledge
acquisistion

20. The route below represents your journey tchitepital. Please mark on the route the
landmarks presented in Figure 1.
Now, please add on the same route-map three mégeerees:

(Deeper Interview)

21. Estimate the distances between (given pairs)

22. Finally, plot on circle the direction of St. Baolomew in relation to UCL (at the centre of
the circle)

Metacognition
Assessement of Real Journe

Glaser & Chi (1988) and Pressle
Borkowski, & Schneider (1987),
Cavanaugh (2000)

=<

Importance of information 23. Now you are going to see the virtual journethefone you have just made. After analyziryg it
(after journey) can you please indicate any piece of informatiat tould be helpful for the other person?
Attention level 24a. Can you please estimate your level of attardiaring the different phases of the journey|in

(Sheppard (1964), graphic 1? Consider (0) to be null and (10) to bk &ttention.
Jones(2001), Scholl,
2001)
Anxiety level 24b. Can you please estimate your level of anxieting different phases of the journey on thg
(Damasio,1994 and graphic 2? Consider (0) to be the less and (1&)ddhe most anxious.
Davidson and Irwin
(1999)
Subjective evaluation of| 25. What is your opinion about your plan? Use desdeom O (very poor) to 10 (very good).
the quality of the plan | 26. How easy was it to complete the journey? Useate from O (very easy) to 10 very difficulf).

(after journey)

Subjective evaluation of
journey

Experiment Control
(Subjective assessment

7. What can you say about your task to arriveime tfor your appointment?
] I have arrived on time, without problems.

] I have arrived on time, despite some problems.

] I missed the time for the appointment, (ddiegs than 15 minutes).

] I was very late for the appointment, (delaynmthan 15 minutes).

8. Based on your impression, please evaluateotmagy, giving values from 0 (very easy) to
0 (very difficult) to each phase.

2
[
[
[
[
q

D

task conclusion.)
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Table 6.4 — Importance of information

10. Please choose the three most important infaongiieces that have or could have hely

you to complete the journey plarPlease use:

[1] for the most important
[2] for the second level of importance
[3] for the third level

Pictures of Gaps examples

Journey Planner

Travel Information Service (020 7222 1234)

Area Bus Guide

London Map — Bus Map & Guide

Picture Sequence of Landmarks to the Hospital:
Map of London

Radial Mobility

London by Bus

Picture sequence to bus stop with directions

Bus Service from Underground Station

Spider map from “Warren Street”

Complete drawing map: origin to bus stop atgin area
Description of path to the bus stop includiagcessibility issues
Timetable

Macro reference map

AtoZ

Continuing tour journey from ... :

Pictures and Information of bus stop area
Accessibility evaluation of bus stop platform

Route sketch with landmarks

Drawing Sequence of the path to bus stop

Bus Stop Sign

Hospital's Website

Location of the nearest adequate access boys ® get on
Type of Vehicle

Fare Costs (Journey Planner)

Local Public Transport Map

Duration of journey inside vehicle (Journeya®her)
Street Map Website

[ S S WS SN SN [ Uy RN WS SO [ S Sy SUS— )y Sy WU NSy S S S SUN__—Jy WU WU— SU— S S WU SO SO S S_— S_—

[
[
[
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[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

ed

Note: Items were randomly listed for different joays tests and different participants.

An equivalent version was printed for Brasilia'sea

The next task is the token manipulation.
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The Token Manipulation Test was created specifidalt this experiment. It was based
on the principles of problem solving strategies rehtbe initial goal and the desired
goal are presented (Heylighen, 1988). The task gt from the initial state (origin:
UCL/UnB) to the goal state (the hospital) doingedes of actions which are
represented by legal operators (things allowedtmdolving problem) and operators
restrictions (factors that constraint the applmawf operators) The aim of the test is to
capture the strategy (the type of tokens choseritaidimportance) that each

participant uses to achieve the target goal.

The test has a defined protocol, described in@die be followed with the help of
Table 6.5:

1. The first two tokens are presented to the partitiparigin and destination
linked by a black line-base, see Figure 6.1.

2. The other tokens are presented and their contdrdt(they represent) are
discussed with the participant, see Table 6.5.

3. The participant is asked to construct the jourrgairg but this time s(he) is
asked to “think aloud”. He/she needs to use therteko have access to
information.

4. The participant is informed that the types of infiation available in this
exercise are the same as that used when they cethtfasplan.

The Participant is informed that they are allonedgk for more information if they
realize that they need any other source, everef llave not used it during the
planning task.

All the information is available on a table nexthe participant.

The final disposition of the set of tokens is captuusing a digital camera, Figure 6.1

illustrates one output-example.

Figure 6.1- Example of Token Manipulation Output
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Then the participant is asked to re-order the tel@nXY axes according to the level of

importance.

5. When finished, the participant is asked to puteleenents in a order of
importance. (Figure 6.2, Table 6.5)

6. The participant is informed that he/she can chdahgerder, before the end of
the task

7. The order of information importance is annotatedh®yinterviewer.

Although it is a new test and many more applicationneeded to evaluate its validity
and reliability, its acceptance was high (100%antipipant) and all participants have
engaged and finished the task using more the centkens (the legal operators, e.qg.:
hospital, bus, bus-stop) and less the abstrachsoftbe operators restrictions, e.g.: time
and cost considerations; in this exercise, mainig)t. One particular aspect needs to be
mentioned: although the notion of legal operattrsyvhat the participant was allowed
access) and constraints (time and cost) were prezsam formal nominations were
introduced to the participants. Different applioas of the same test, exploring the
informal and formal explanation of the tokens’ ftians might be useful to investigate
the effect of concrete and abstract tokens asagete effect of the constraint’s

formalization might cause on the individual's stigt.

Another element that can be explored in the observaf an individual’s strategy is
the evaluator. Evaluators are stages of a stratbgye a participant needs to make a
decision (represented by the balance token). Etratueneans to analyse possibilities,
conveniences and necessity of the journey. InNFOIChain application, the evaluator
token was never used without being prompted. Aftenpleting the exercise, the

participant was asked to add the balance tokenendn€ecision would be taken.

In order to explore evaluators, a more detailediegion of the test is needed. For this
purpose a detail ‘State Space Analysis’ (Hollemssxid Lewis 2006) should be
developed: a diagram considering the completefsatarmation about everything a

solver could do, using only the rules of the proble
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Table 6.5 — Token manipulation test

Here there are elements to help you to composeragy by bus.

UCL (Origin Sign)

Hospital (Destination Sign)

General Direction

Need for general orientation:
North, South, West, East

Specific Direction

Need for specific direction is
identified

Specific Path

Need for specific path detail is
identified

Decision Point

Token used to represent a decisiof
point along the journey chain.

Time Consideration

[ ] Frequency

[ ] Waiting time

[ ] Riding Time

[ ] Other expressed by participant

Cost Consideration

Need to think about money.

Gap Information

[ ] How near the driver would park?
[ ] How is the layout of bus stop?
[ ] Other expressed by participant

Bus Stop Information

[ ] Layout

[ ] Information Available
[ ] Shelter and seats

[ ] Countdown

Landmark Reference

Need to have a landmark reference

(D

Walking Environment Information

Safety Level
Light Conditions
Footway width
Footway Crossfall

[]
[]
[]
[]
[]

Other expressed by participant
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11. Please put the elements (tokens) in order of hawwyauld search for information to compos|
your journey. You don’t need to reproduce what lyave done in your plan. A list of tokens is
given in Table 6.5

Now that you have finished your plan, put the etgs order of importance, using a vertical a
to show the relative level of importance [Y].

o'«%

More 4

Less .{&A

XY Space for Information Importance

Figure 6.2 — Token Manipulation Test

The next step of the investigation of the orgamirabf information is to verify if there
was actually any kind of information acquisitiorué3tions 12, 13 and 14 ask to repeat
procedures already done: distance and directiomesat origin and destination; possible
ways to execute the journey using public transaod representation of the journey

after having access to information.
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Question 15 is a technical questionnaire (Tablg t6.6apture knowledge specifically
related to the bus system content. There are Giqnesbout all the stages of a journey

by bus.

Table 6.6 - Technical Questionnaire Test

Questions Answers

1. How will you get to the bus stop at origin?

2. Number of the bus to take?

3. When you got to the bus stop, what is the rreet|t
departure of your bus service?

4. What is the frequency of the bus service yow hav
chosen?

5. Duration of the trip by bus

6. Where to get off:
6.1. How will you know when to stop?

6.2. What kind of mark you have chosen:
Landmark (which one?)
Ask driver (what question?)
Ask passengers (what question?)

7. How will get to the final destination?

8. Duration of the journey

9. Cost of the journey

The last question of the Processed Informatioifs6) that is completed before
actually doing a journey, was the re-evaluatiotira&. The current time is checked and
the participant is asked to say what time it wdagdreasonable for him/her to arrive at
the destination if s(he) were to leave now, giveat he/she has already done the
planning and thought a lot about the specific jeyrrThe time of arrival at the
destination point, estimated by the participanteig/ important and it constitutes the
objective attribute that will define the successhaf journey. If the participant reaches
the destination at the predicted time the jourseyoinsidered done. If not, the
participant would have failed to complete the timsgosed by this experiment. The
subjective evaluation of each journey by each gigdit is presented in Chapters 7, 8
and 9.

6.2.1.2 Baseline Observations: The Journey Observations

After question number 16, the journey is initiat€arrying only the plan as they have
recorded it on the plan sheet, the participantai@tsn the journey. They are discreetly

followed by the interviewer, who registers the gahenvironment conditions of the
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day (e.g.: time, temperature, light condition, Jaassesses the general participant
physical condition (e.g.: how they feel (any tireds), if they have any problem that
could disturb the execution of the journey theyalveut to begin (e.g.: pain, shoes,
rain)), marks the path/route onto a schematicrodyp, registers any interaction made
with a third person, and registers the time at Wwigiach stage of the journey was

completed. An interviewer report is generated.

This method does not capture how the environmeed erere absorbed by participant
(which is of course an internal information progesegither does it reliably capture
what the participant is looking at (or oriented &itention to), nor can it explain how
the aspects of the physical environment (e.g.: &atpre, lighting, humidity, ambient
noise and unshielded electrical sources) mightatfee participant’s response (as
suggested by Haynes and Wilson (1979) anddRay (1979)). However, it does
describe the actions taken by participant in otdeomplete each stage of the journey,
and these described actions are considered teebmutputs of the interaction with the
environment. A report is generated and used taifyethe individual coping strategies
in the real environment, supported by Kitchin ardel(1999) who emphasised that
rather than identifying patterns, the researchengits to interpret the data: “The core
interpretative qualitativanalysis consists of describing data, classifyiatadand

finding out how concepts interconnect” (Kitchin aBlhdes, p: 158)

The interviewer report was individually evaluatgddpecialists in transport (Transport
MSc and PhD students), who judged the evidenceépie/absence) of subtasks for
each stage reported in each city case. Five spsialere used in London and seven in
Brasilia. Each specialist extracts which attribfesm the 40, Table 4.8) are present in
the report for each journey stage, giving a scalae/from 0 (not present) to 1 (fully
present). A minimum number of specialists had t@ad3 in the London case and 5 in

the Brasilia case) to accept the valid preseneesafbtask.

In relation to the reaction to the ‘observer effeibie observer was instructed to behave
in a discreet manner, maintaining a distance otiaBm and with no interaction. There
is also evidence in the literature (Trochin, 1982Y, as time goes on, the participant is
likely to become accustomed to the observer's p@sand acts normally. It is
recommended (Barlow and Hersen, 1984) that in dalebtain reliability, behaviours

must be observed many times. Although in this paldr study ‘many times’ was
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reduced to three days, the participants were obder long periods. The pilot studies
showed that because participants had a real t@deng-awaited appointment at the
hospital) they focused on the task and continugblylied efforts to get to the
destination by the time previously estimated byrtland they tended to ignore the

observer.

In relation to the use of a camera, it was inialbnsidered to record the movement,
and to use computer programs to count some praetebccurrence of events, but the
evaluation of this data still relies on an actaifdrious and manual interpretation. The
use of infrared beams coupled to electronic cosnt&rs not considered, in this
research, not only due to the early stage of tdolggydut also because it would
eliminate an important part of the experiment otitpbservation of participant’s
interaction with environment. Particularly in thedrest of this research, the potential
use of eye tracking image technol®yffocus on what the participant is paying
attention to) was not completely consolidated gej.(there were problems with

sunlight reflections).

The application of virtual environment designs &b not considered in this study
because the investigation of the planning of arjeurper s€ involves a great amount
of mental processing and its use can only be aldievith the exposure to the real
environment. Another issue is that the study instjoa deals with the open

environment and physical displacement inside a bus.

Therefore, for the purpose of this research, oladienv of the pedestrian movement
were conducted by a following observer who wasritsed to keep a distance, not
interact with participants, and register the patraamap and any formal oral request to
gather information. All participants agreed andmajor objections were registered.
Subjective evaluations of the participant’s behaxgacan also be added by the
interviewer if necessary. The subjective evaluateog.: alteration of the participant’s
physical appearance or moving pattern (from walkengunning) or the alteration of the
participant’s emotional state (e.g.: agitation,voeisness) was used as form of
assessment due to the technical difficulties ohgahis in the public transport

environment (i.e.: resources, protocol proceduneisadhical permissions) involved in

28 Eye tracking is the process of measuring eitherptiint of gaze ("where one is looking") or the imot
of an eye relative to the head. (Duchowski, 2003)
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using methods such as skin impedance or heanmagors to assess physical and
emotional alterations (stress and anxiety) (Malmiand Plonsey (1995), Storeh al
(2005) and Strauss al (2005)).

6.2.1.3 Baseline Observations: The After Journsge&sment Tasks

After the journey, the participant returns to UChRJand the after-journey assessment
begins. This assessment has two main parts: gossilmut the journey itself and
questions about the participant’s feelings durlrgjourney. Table 6.3 illustrates the

main purpose of the test and the commands used.

The after-journey-phase of the experiment startls am open interview in which
participant is asked to describe the journey indsoil he interview also checks if the
participant can identify any fault in their plamich as any unanticipated obstacle, any
reaction to unexpected situations (e.g.: devia@ssault) or any important landmark
reference. This oral description of the journegdsled to the interviewer report output

and analysed by the transport specialists.

Questions 17 to 28 are created to check the uisdasiation. Question number 18a
and 18b repeat question number 9a and 9b and dbathe use of landmark. This
captures alterations in the pattern of answersstiare19 asks the participant to
represent the journey in order to give directiana third person, again on a blank
sheet, without pre-format. Questions 20, 21 andh&zk knowledge acquisition.
Question 20 deals with landmark allocation on thee, as illustrated in Figure 6.3.

Question 21 deals with distance assessment anti@ug, with direction.
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20. The route below represents your journey tdibspital. Please, mark on the

route the landmarks presented in Figure 1.

Building over| St. Paul’'s Cathedral | Holborn Viaduct (HV) | Sicilian Avenue (SA)
Procter Street (B) | (PC)

@ Bartholomew
H a

Figure 1: Schematic route UCL to St Bartholomew pilas

Now, please add on the same route-map three nefezences: Holborn Statiop
(HS) Chancery Lane Station (CLS), Old Barley (OB).

Figure 6.3 - Route Allocation Test

Question 23 introduces the concept of a virtuatney. A virtual journey consists of a
detailed textual description and pictures abodedéht features of each stage of the

executed journey. The full-virtual-journey stages presented to the participant who
has to select any type of information that woulchbipful for a third person to do the

same journey.
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Feelings are treated in Questions 24a and 24bn#dteand Anxiety are extracted
using a subjective numerical scale from 0 to 10efrh stage of the journey chain, as

illustrated in Figure 6.4. No objective indicatevere captured in this task.

24a/b. Can you please estimate your level of atiefainxietyduring different
phases of the journey on the graphic 2? Considetg®e the less and (10) to be
the most level of attention.

Figure 6.4 —Attention/Anxiety Test

Finally, questions 25 to 28 ask about the partitisasubjective evaluation of the
journey execution. Question 28 captures an indaligilobal assessment about his/her

own performance.

This is the complete Baseline Test Set and it sgpr1ts the first contact that participant
has with the experimental procedures for plannimdjexecution of a journey by bus. It
is considered to be the purest answer the inteeri@an obtain from the participant and

therefore the closest form to the participant’'sireltway of doing a journey.

The objective questions are converted into numevilaes. The subjective questions
are compared between period of assessment (befdrafier journey). More detall is

given in Section 6.3. Results and interpretatiorsgaven in Chapters 7 and 8.

The next phase of the experiment is the Treatmieas® (B), the intervention in which

the independent variables, the information piecesatively manipulated. The
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treatment was tailored to sensitise the participanards barriers and obstacles that
could be found during the journey. It is constrddte order to make the participant
think about the importance of the information givaerd the value it might have for the
participant. Information was created for the expemnt and it reflects the accessibility

issues raised in Chapters 2 and 4.

6.2.2 Treatment (B): Virtual Journey exercises (T1, T2 ad T3)

The treatment phase starts with a sensitizatiorcesee The objective of the
sensitisation exercise is to introduce a spatiaést@ to help the organization of
different information in a sequence, which représéme flow of information

throughout the journey —i.e. the Information Chaliong the Journey Chain.

In theory, the schema (Neisser, 1976) would hedpviduals to concentrate on
information that was important for his/her persgmalfile and to inhibit the information
that is not suitable for their needs. The sensitinaalso serves at a very basic level to
even the initial concept of the journey chain ampagicipants and to emphasise the
importance of each stage that comprises the joufigyre 6.5 illustrates the
INFOChain visual schema used for this process.vigual spatial schema can also

function as a mechanism to retrieve memories.

Origin
(7]} Planning_____
= | S
e Moving Phase
Bus Stop
i Riding
/ Getting on Getting off
Bus Stop
|
Waiting |
|
Destination

Figure 6.5 — INFOChain Visual schema of a Journkgic
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6.2.2.1 The Sensitization Exercise

After the presentation of a general journey scharnraining assessment exercise is
applied and the accessibility issues discussedtivitiparticipant. In this exercise, many
pictures of real situations are shown to the pipditt exploring the difficulties that

could be found in each stage of a journey chaiantples of accessible information
(pictures) to deal with the difficulties in eaclage are also introduced to the participant.
Some examples are illustrated in Annex 1A (Londang 1B (Brasilia). The objective
was to prepare the participant to evaluate thenpustage by stage. The analysis of
virtual journeys T1 and T2 (the Treatment phasejrizeafter the training.

6.2.2.2 The Virtual Journey Analysis

Participants are asked to plan two more journeyfifterent hospitals, using the same
commands applied in Baseline (A), Journey 1. Thgiroand the destination points are
given. The same set of tests presented in Tabl@le3Before Journey assessment) is

applied. The execution of the journey is changéa the analysis of the virtual journey.

The virtual journey consists of a set of pictudrawings and text descriptions for each
stage of the journey chain (Walking to the bus stpiting at bus stop, Getting on the
bus, Riding, Getting off the bus and Walking taafidestination). The objective of the
presentation of virtual journeys exploring accetigiissues is to sensitise individuals
to hazards they could find along specific journdyalso provides a diagnosis of
specific accessibility conditions for each stagg,:¢ootways maintenance; traffic flow;
pedestrian flow; crossing points; bus stop aregjoat and horizontal gaps and vehicle
conditions. Some examples of the information predlitb the participant are presented
in Tables 6.7 (a, b, c) and Figure 6.6.
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Table 6.7(a) — Example of Virtual Journey Walkirtgd®: UCL to Royal Free Hospital

You will need to take your bus (24) at Warren St&tation (X). To walk from UC
to Tottenham Court Road, where the target bus isttgrated, some streets will
need to be crossed. Table 1 illustrates the seguehcrossing points and the
environment. Walking from UCL, turn right and cr@dswer Street, which is
formally signalised with a pedestrian call buttout bhere is time pressure to crosg
the road. The traffic flow is very heavy on Gowee&. Walking down Grafton
Way, cross Huntley Street in front of UCL hospiabjch is two-way street but with
no traffic signal, although the traffic is low. IBth Grafton Way, walk down to the
corner with Tottenham Court Road. To cross Graftéay there is a formalised
crossing with a pedestrian button. Tottenham C&w&d is a large street with a
pedestrian island in the middle and intense trditigv. The pedestrian flow is also
very intense.

This last crossing requires particular attentionthe turning movements. Check the
direction of the cars because they come from bo#it@ Way and from Tottenhar,
Court Road. The crossing needs to be done in agest The bus stop (X) is just
further down. Pictures and drawings illustrate #r@ssing sequence.

o}

Table 6.7(b) - Crossing points: Picture Sequence

47\

Figure 1 — Crossing 1: in front of UCL Figure 2 +dSsing 2: in front of UCL
Hospital

e
I

/

Figure 3 — Crossing 3: Grafton Way Figure 4 — Ciiags4: Tottenham Court
Road
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Continuing Table 6.7(b) - Crossing points: PictBexjuence
The area is characterised as a commercial one.tdta walking distance is 300.7 m
or 4 minutes. The pavers are in reasonable conditind all crossfalls are under
2.5%.

Red arrows represent vehicle movements and yellowwa, the direction that
pedestrians need to take to get to the bus stop

Table 2 represents schematic graphics of the angssequence. Red arrows represent
vehicle movements and blue arrows the pedestrirettion to get to the bus stop

(X).

Table 6.7(c) Crossing points: Drawing sequence

Grafton Way

T
w
—

Gower St Huntley St

<__‘

T
|

[
(@]
S
]
=

Graphic 1 - Crossing Point 1: in front ¢fGraphic 2 - Crossing Point 2: in front of
UCL UCL Hospital

—>

Tottenham Court Rq

[
[——4—pottenham Court Rq
-

Grafton Way

Graphic 3 — Crossing point 3 and 4
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Graphic 4 illustrates the complete path from UCLBies Stop (X) at Tottenham Court
Road.

1S Uaiepp

Tottecbam Couna |71 2
[E— Totenbem Court R
> °

Grafton Way

Huntley St

Grafton Way

Grafton Way——— >

Gower St

sl

LC
Figure 6.6 — Path from UCL to Bus Stop X at Tot@mhCourt Road

After each virtual presentation of each stageytiees of information are evaluated

according to a numerical scale [0-10]. Table 6.7pdYticipant’'s answer sheet)

226



illustrates an example (the ‘walking’ stage). Tloéemtial risk at each stage is explored
and then evaluated. The important outputs of thasp of the experiment are the
relationships between difficulties, the value dbiimation and perception of risk (and

risk behaviour) in each stage of the journey chain.

Table 6.7(d) — Participant’s answer sheet for (kived’ stage example)

Now considering what was expos
a) How easy is to walk to the bus stop? Use a scala ftero (very easy) to 10 (very difficult).

Lo [ 2] 2] 3] 4] 5] 6] 7] 8] 9] 10}
very very
easy difficult

b)  Which is the most important piece of informatiovegi? (Chose only one)

Landmarks Pictures

Walking distances

Crossfalls (footways inclination)

Traffic flow features

General text description of the area
Pavers conditions

Pedestrian flow features

Crossing drawings (individually)

Path to the Bus Stop (complete drawing)
Crossing Pictures (sequence)

¢) How useful is this piece of information? Use a sdadm zero (useless) to 10 (very useful).

L o [ 1+ | 2 | 3] 4] 5] 6] 7] 8] 9] 10]
useless ver
useful

d) Which are the potentially risky situations yandmagine at this stage of the journey? Evalugte
the risk [0 (No Risk) to 10 (Very Risky)]

e) Which are the pieces of information that migélpho attenuate the risky situation(s) described?

f) Will you consider taking the potential risk tonaplete the journey?

Similar information and tests are then undertakerefich stage of the journey.

A second origin-destination pair is given (T2) danhd whole exercise is repeated. The
level of difficulty of the journeys is increasedadually during the experiment. It is
expected that the quality of the journey plan al asethe number of correct answers on
the technical questionnaire of bus system assessmoerd also increase during the

experiment because it is expected that the paatitipvould become more familiar with
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information and thus pay more attention to impdrtasues that could be extracted from
each information piece in order to reduce theiorffluring the moving phase of the

journey.

Observations are made during the application ofréegment to determine if the
individual accepts the visual schema with any regméation of it in his/her subsequent
plan. The important point is to verify if thereasy formal identification of the stages or

the selection of information which covers the stag@hin the journey chain.

The next journey (T3) uses a different processtal#ish the relative importance of
different elements of the set of information pieasdar as the participant is concerned.

This is achieved by means of a simple game.
6.2.2.3 The Game Application in the Treatment Phase (T3)

In the Game phase, participant can ‘buy’ (instefgdst select) the information he/she
needs to plan the journey. The information is pneetin 3 different levels - Available
Information; Special Information and Customisedmiation — as illustrated in Table

6.8 for the walking stage of the journey.

Available information is the current informatioroprded by the local authority and
public transport operators. Special informatiomfermation which details physical
aspects of the specific environment(s) involvecehgh stage. Customised information

focuses on the accessibility conditions of eachest&ach piece of information has a

price represented by a tol@.

The participant is free to buy information from dayel. The time for the inspection of
the information is limited to 3 minutes to examalkthe information pieces, after
which he or she may request the amount of tokebsiydhe information s(he) has
chosen. A monetary restriction is also imposed @reeral rule is to give half the
number of tokens requested). The restrictionsrapwsed following the principles of
Bounded Rationality (Jones 2001) so that restristiead the participant to work in the
cognitive band, only choosing/buying the most int@or information for the journey

chain.
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Table 6.8 — The Game Procedure: Example of the Mtk Bus Stop stage

Level 1 — Available Information

Level 2 — Special Information: Drawing sequenceath to
the bus stop

Level 3 — Customised Information: Accessibility @ei Path to the

Bus Stop (pictures and comments)

A to Z access

)
00

Journey Planner
Access

Drawing sequence of the path to bus stop @

Example:

Road

Gower Place
+—

Tottenham Court

Picture sequence to bus stop with directions

Example:

e

Figure 1 — Along Gower Street

No signal

)

Additional Information

Bus Service from
Warren Street

)
)

Spider map from
Warren Street

Complete Drawing Map: Origin to Bus
stop at origin area

Description of path to the bus stop including asitgbty issues

Accessibility Guide Contents

00

Number of streets to cross

Type of street

Footways conditions

Footways Crossfalls

Traffic conditions

Pedestrian Flow

Physical barriers

Distance in metres
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The participant is then asked to represent the gifidine journey on a sheet of paper, as
they had for the previous journeys. The same appr@aused (questions 1 tol5, Before

Journey assessment, in Table 6.3)

The questions applied during treatment supportestive features of the journey, such as
risk, declared knowledge of the area, anxiety dtehtion. More descriptions are given in

Section 6.2.4 and results and interpretations eafiotnd in Chapters 7 and 8.

6.2.3 Return to Baseline (A)

The last phase of the experiment — return to baseaiondition — is set as another real
journey exercise. The participant is asked to dotlaar similar journey from the same

origin but to a different destination in the reaVgonment.

This time the objective is to capture and compheequality of the planning phase and the
journey itself with the first real journey exercisehe same types of questions/tasks are

applied in the before- and after-journey assesssnent

The expectation is that, at the end of the experipthe individual will have selected not
only the information that would guarantee his/higpthcement to the final destination (e.g.
complete and adequate information about the bwscegibut also the information that can
smooth the journey problems (e.g. information altiautiers) according to his/her own
capability (e.g. physical and emotional).

6.2.4 How to employ the data captured in INFOChain Experment?

As explained before in previous sections (see Té@dg there are 6 important elements of
analysis in each real journey (J1 and J2) growgsedelected (item (i) below), processed

(items ii to iv) and used (item v). Item (vi) isatsto complement the individual analysis.

i. The plan document and participant’s oral descniptibthe plan.
ii. The Bys System Technical Questionnaire.
iii. The Token Picture.
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iv. The representation of the journey document befeeewion of the real journey.
v. The Interviewer Report of the Journey and partiaijgaoral description of the journey.
vi. The representation of the journey document aftecetion of the real journey.

All the previous outputs (i to vi) are scrutiniseider the subtasks classification for each
stage of the journey (Table 4.6, Chapter 4). Tis fask is to investigate if the subtask is
present in the element of analysis. For exampléhamlan document analysis, any
reference/evidence (e.g. drawing, text, oral exgioes token identification) of the first
subtask of the first stage (e.g.: path identifmatinformation during the walking stage to
bus stop) is sought. Then a judgement is made dmouimuch of the subtask is
represented in the document of analysis. The \@unevary from [0, 1]. Each subtask for
each stage of the journeys is checked in this Whg.values are then added for each stage
of the journey and plotted on a radar diagram irctvkhe axes represent the dimensions of
the journey. (Example radar plots are illustrate&igures 6.8 and 6.9). The area inside the
curve represents how much of the journey is covbyeithe each element of analysis
applied in each phase of assessment (before-umegy and after-journey). The
interpretation of these plots for the experimestgiven in chapters 7 and 8.

The subjective data extracted are the metacograssessments ((personal knowledge
(questions 2, 3 and 13), subjective impressiongediormance (questions 6, 7, 8, 25, 26, 27
and 28), importance of information (questions 10 28) and subjective assessments of
attention and awareness (questions 24 (a) andT(l@se are used to support the
interpretation analysis of the participant’s chad®ut the journey. The objective measures
(estimation of distance, time, direction and landaalocations (questions 1, 2, 9, 12, 16,

18, 20, 21 and 22) are used to evaluate the atiquisif knowledge along the experiment.

For the analysis of the virtual journeys (T1 and @@ducted during the treatment phase
of the SCA/CM application, only items i (plan){Bus System Questionnaire), iii
(Information Value) and iv (Representation of Jaynare extracted, given that the
execution of the real journey is replaced by theugd journey. In T3 only items i (plan)
and ii (Bus System Questionnaire) are applied, wieghinformation values being

determined through the use of the monetary tokens.

231



In the treatment phase, the emphasis during tHgsasaf the virtual journey is on the
information value and risk assessment. The typpiafitative data extracted is illustrated
in Table 6.9 and this is also used to supportriterpretation analysis of the participant’s

choices during the experiment.
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Table 6.9 - Example of a typical partici

pant’s autfor the evaluation of a treatment journey

Stage How easy is to Information (most How useful is the information Risk Measure of Risk
Very Very | important) Useless Ve No High
Easy difficult usef Risk Risk
Planning 7 Journey planner
| | | | | | | ! | | | Duration of Time
Walking 3 Complete path drawing tp 8 8
bus sto Traffic
[TTET TTTTTT] P [TTTTTTT T[] [TTTTTTT T[]
Waiting 0 Route (schematic) 10 3
BT I TTTTTTT] EEEEEEEEEE | Traffic accident | [ [ [ [l [ [ [ [ [ [ |
Getting on 2 Nearest accessible bus stpp 8 0
[TET [TTTTTT] |indicaton [TTTTTT T - BT TTTTTT T[]
Riding 1 Route with landmarks 8 6
Traffic hold u
[ T TTTTTTT] [TTTTTTT T SINEEEEE EEEN
- 3
Missing
destination stop L[] . [ [T [T T[]
Getting off 1 Nearest accessible bus stpp 7 Get off at wrong 3
[EA TTTTTTTT] |indication [TTTTTENTT] stop [TTETTTTTT]
Walking 3 Sequence of pictures of th 9 4

path to final destination

Steepness at Pon
St
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6.2.5 Validity and Reliability of the tests

Direct observation of the participant, accordinglitchin and Tate (1999), while s(he)
is planning and executing a journey by bus provaldegree of validity as it
concentrates on what the participant does as odgosghat s(he) says that they would
do. In orther words, instead of asking people alimeitvalue of information, the
experiment actually extracts the value by obsertiegparticipant using information in

a problem-solving task and real journey exercise.

Limitations of this approach are generally aboetabserver impact on the participant’s
behaviour (Section 6.2.1.2) In order to minimisis #ind of impact a structured

approach using pre-determined categories for ré@ugpttie observations is adopted. The
main advantage of this is that it is fast and &fficand it minimises recording error and

interpretation bias.

The categorised structured approach is interleawttdsome informal interviews to
discuss the quality of the plan and performancer dlffte real exercises in order to
understand the problems of the task (doing a joubyebus) from the participant’s
point of view. Before and after journey open intews are considered to be extremely
useful to validate not only the methodology bubalse reliability of the risk

assessment phase.

Another action taken to reduce bias is to ask éimeesquestion in different ways, for
example: the participant is asked to write the ibtine journey; describe the plan in
words; represent their journey and so on. The tiserae specific terms, such as: ‘draw
your journey’ and ‘sketch your journey’ is also &lexd in favour of a broader

phraseology such as ‘provide a representation of ymrney’.

In relation to the objective measures used ingkgeriment Kitchin and Blades (2002,
p: 130) emphasise that “there has been little rebaato the validity of distance
measures, no research into the reliability of thmeasures and there is little evidence
about how the same person would carry out the smti@ation task at different times.”
The same comment about validity and reliability barapplied to direction tasks. “The
only study of the validity of direction-giving taskMontelloet al, 1999, apud Kitchin
and Blades 2002, p: 135) found that participangsfgrmance differed depending on
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whether they were asked to make direction estiniate¢arning their body, or by

pointing with a dial.”

6.3 EXPECTED OUTPUTS

From the tests described in Section 6.2.1, 6.2026a2.3 it is expected that it should be
possible to capture each type of information (EfT8&lected to construct the plan and
to draw the curves which represent the particiganise of information (selection,

processing and use) for a specific journey.

Figure 6.7 illustrates the traditional measuresectéd for one participant: the number
of information types (E/T/Al) selected and formalgpresented in the plan exercise
during the three phases of the experiment (Baselireatment, Return to Baseline).
This consists of the aggregated results of the @kencise: the ‘Pure (E/T/AI)’ curve
represents the total number of information typesi¢tvis related to the subtask)
formally represented in the plan exercise. The (B6t/Al)’ curve shows the potential
essential information and represents the total atnofinformation (subtasks) that
could have been spotted with the information pigcseélected. Thus ‘E’ ‘T’ and ‘Al’
indicates what is formally represented by the pgrdint in the plan and ‘Pot (E)’, ‘Pot

T’ and Pot ‘Al indicates what is offered by theanmation pieces selected.

Figure 6.7 needs to be followed with the actuac@n of information pieces,
illustrated in Table 6.10). Together they illustréhat the choice of information has not
varied in terms of content [Pot (E/T/Al)] althoudliferent pieces of information had
been selected to compose the plan. The formalseptation of the selected
information for the plan (E/T/Al, the informatioxteacted and represented in the plan
document) is numerically less than the number f@irmation pieces on offer and varies
throughout the experiment. The of information has become constantly more
important for this participant and this could belkained by the time constraint impacts
imposed by the experiment. No evidence of the mapae of of information

for this participant is demonstrated.
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Figure 6.7 — Number of information type selectedrduthe plan exercise.

Table 6.10 — List of Information Investigated t@R!

Time to
Experiment Phase complete Information Selected to Plan
plan in (min)
1. London by Bus
Real Journey 1 (B1) 6 2. Central London Bus Guide
. 1. Google
Virtual Journey 1 (T1) 13 2. Journey Planner
1. Google
Virtual Journey 2 (T2) 14 2. Journey Planner
3. AtoZ
. 1. Journey Planner
Virtual Journey 3 (T3) 10 2. Complete Drawing Map Bus Stop to Hospital
Real Journey 2 (B2) 8 1.Journey Planner

But the plan is not considered to be the best dutpexplain the total of information
processed before the journey. Therefore, a sedwfaurves was created: The ‘Pre-

Journey’ curve, and ‘The Potential Curve’, illuséchin Figure 6.8.

Figures 6.8 (and 6.9) can illustrate an examphlbh@fcurves extracted during the
experiment. The curves are radar plots (as explam&ection 5.7) where each stage of
the journey acts as a feature of the journey aadhthmber along each axis reveals how

many subtasks of each stage were covered by thieipant’s use of information.
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The ‘Minimum’ amount of information that can be aswled per stage is computed,

including the information to cover essential (Edldaime (T) only.

The * " curve (explained in detail in Chapter 5) captundmat, given his/her
individual capabilities, the participant might beected to select and process in order

to deal with the environment capabilities requit@domplete each stage of the journey.

As explained in Chapter 4 (See Table 4.8, 4.9 abtiahd 4.12), each piece of
information offers a particular set of informatidrhe ‘Potential’ curve region is given
by the total amount of information provided bythk pieces of information selected by
the participant.

Walk O
5.00

4.50
4.00

3.50 .
Walk D Wait

3.00
2.50
2,00

Riding Interchange

‘ Deviations A Potential —&— Pre-Journey ‘

Figure 6.8 — Dimensions of Journey Chain (Beforaridey)

By looking at Figure 6.8, it can be seen that #teo$ information selected to compose a
plan (‘Potential’) is almost superimposed on the region (except for the ‘wait’

and ‘interchange’ stages), meaning that althougtptitential information selected is
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sufficient for most stages of the journey, it i anough to deal with the participant’s

deviations during the specific stages of wait artdrchange in the journey.

To construct thePre-Journey processed information, what the participant repraed
in the plan was used, together with the outpubaf specific tests: The Token

Manipulation test, The Representation of Journeyqite real journey), The Technical
Questionnaire and the oral interview. TReg-Journey processed information is the

sum of all the selected and processed information.

In the example of Figure 6.8, theére-Journey curve is smaller than the’btential
curve, meaning that this participant has not tdkéradvantage of all the information

selected. The only stage fully covered in this eesjs the ‘get off’ stage.

The relation between what one can capture frormammation piece, thePre-
Journey' information and what the information potentiafiyovides, thePotential

information is called in this study as ‘Awarene$$nformation’.

Awareness of Information = F-Jcurney Information / Potential Informati [1]

The relation between th€re-Journey processed information and thee "is
called ‘Awareness of Capability’ (how much an indival is aware about his/her
individual capabilities in order to deal with thevedonment Required Capabilities to

complete each stage of the journey)

Awareness of Capability = Pre-Journey Informati@etiation [2]

Both concepts are treated in Chapter 7 and 8.
For the examination of the execution of the jouramyextra set of curves is constructed:

The ‘In-Journey’ curve and thePost-Journey curve and these are illustrated in

Figure 6.9.
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Walk O
3.00

Walk D . W ait

Get Off Get On
Riding Interchange
=—&— Pre-Journey —=8— In-Journey Post-Journey

Figure 6.9 — Dimensions of the Journey Chain (Betord After the Journey)

The Interviewer Report (explained in Section 62).plus the participant’s oral version
of the journey execution constitutes the-Journey’ curve. The report and the
participant’s version form the ultimate attemptépture the real performance while the
participant is executing the journey. Although tlieynot represent exactly what is
done by the participant because it is impossibleafature the direct influence of
environmental clues on the participant (e.g.: laagses, signs on street, position of the
sun), they are centred on the actions taken bycjganht and show some evidence of the
use of information while executing the journeygutie 6.9 reveals that the ‘In-Journey’
information differs from what was processed betbeejourney. The ‘getting off’ stage
used less information than what was processed.tiatnterchange’ and the "walking

to destination” consumed more during the journentad been processed in advance.

Finally, the ! ' is characterised by the last representation eforney
constructed by participant, using the command (@49, Table 6.3) to simulate the

transference of information to an external pergog.( a friend who is unfamiliar with
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the area). The curve illustrates worries abousthges, where the environmental cues
(e.g.: landmarks) were most used and the stagesdhll make the journey more

difficult: for example ‘riding’ and 'walking to deimation’.

The curves, illustrated by Figures 6.8 and 6.9, mmse the dimensions of the
INFOChain journey. These are real examples obtdimed one of the participants in
the London case. Detailed presentation of resulisamalysis are described in Chapters

7 and 8 respectively for the London and Brasilisesa

6.3.1 The analysis of the curves: how to exploihé¢ curves?

The aggregated output extracted applying SCA i€ua#len for each participant, to
verify any improvement in planning during the whebgeriment exercise. Similar
outputs can be extracted considering not only the gocument but also what was
processed before the journey, for example. TheumAey use of information is more
difficult to be considered by the standards of Sfplications due to the significant
source of variability caused by environment cuégeg@ive and subjective aspects of
the city environment). However, this particuladilghce of external variables is very
important for the present work and was taken ictmant when the experiment was
designed. Specific data collection of such variglidecaptured by INFOChain SCA/CM
and considered to be a reasonable way to comparngsthof information before and
after the journey. The real participants’ corregpng analyses are presented in
Chapters 7 and 8.

The INFOChain curves extracted applying the SCA/€M deliver more details about
each stage of the journey chain and demonstrateviblation of information

acquisition before and after journey execution uglly it shows which stage needs
more attention, for example. It helps to verifyidfers are conscious of the journey chain
and if they could extract better types of inforraatfrom the system. More broadly, it
can be applied to specific groups and could profegelback in customised training
sessions. Extending investigations, using betwegtiefpant analysis, can also be
performed in order to verify the usability of Bugdrmation System provision to a
number of people. In other words, to verify if tharent Bus Information System
offered by the Transport System is broadly delivgthe necessary information to

complete the desired activities.
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6.4 VALIDITY AND RELIABILITY OF THE EXPERIMENT

In SCA, demonstration of a reliable effect (i.eeating the experimental criterion) is
determined by replication of intervention over tweirse of the experiment. In practice,
whether the results clearly meet the experimenmiron depends upon the pattern of
the data in light of the requirements of the speciésign. In the present study, the
experimental criterion can be verified if the pland the interpretation of the plan)
pattern includes accessible-information type, lreotvords, if the participant has
accepted any kind of accessible information. Ragibnis (2 more participants) were
conducted in both environments (London and Brgsiliapractical terms of the
journey, the experimental criterion can be verifiietthe participant arrived or not at

destination in time, as explained in Section 6-2Baseline Phase.

With the purpose of checking content validity (amdpirical validity — the match
between experimental results and actual resuksinithodology will be tested in

different environments: (London/UK and Brasilia/BR)

It is hypothesised that although the physical emrinent features of Brasilia might be
easier than in London (Brasilia is a planned cltgrtesian-tailored to help spatial
knowledge) the city is not adapted to conform taAiian accessibility regulations (the
environment is not accessible). Moreover, the afdkformation provision
(information is not accessible) would lead to laes, showing that one or the other

phase (planning or moving) might be inaccessibig#aticipants.

Important points to consider when applying SCA/GMlifferent cities/countries:

I. The content of accessible regulations should béoeeqh: Differences between
what regulation documents enforce and what is dgtabserved in real
environment should be analysed.

In Brazil's case

ii. The lack of information provision in Brazil will deand an alternative information
provision created by the researcher in similar waythe Al-type created in
London environment.

For the Brazilian case it is necessary to repeatifsign process: choose convenient
journeys (with the same degree of difficultiesgiglore accessibility levels of the city;
do the environment inventories; translate the wiealgeriment to Portuguese and
generate accessible information pieces comparaiieelwndon’s information, with
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necessary modifications and finally select a spistigroup to judge interviewer’ report

generated during the real execution of the journey.

6.5 CONCLUSIONS

The domain of this study is more complex than simeixamples found in the literature.
Several studies involving information system acarpé and usability (Crostt al
(1993) and Lyonst al (2001)) together with the numerous studies okep&thn
movement in real and virtual environment (Hilli@©@3), Penn (2003), Kuipieet al
(2003), Conroy (2001)) illustrate a fine samplepproaches to the problem domain.
However, none of those studies was designed téetatikthe elements of a journey by
bus, as tailored by Frye (1996), Ackerman (199%) Byler (2000), as the concept of

the Journey Chain.

This chapter has described a framework in whichdtita is structured: tests to deal
with individual influences and environment featuaesl a prescribed format of tests to
extract information use in different situationsrajaall stages of the journey. Together,
these two procedures provide a formal processdihgoqualitative data (sorting

information for analysis).

The questions raised in this chapter are treatethgdvidual. The experiment is
constructed to reveal the deep process of the waycae person uses the information
provided for the purpose for which the actual infation system was constructed (i.e.:
inform people about the transport mode functiorsaout the stages of the journey
chain). The chapter has set out a method whiclvaltbe identification and exploration
of issues related to the use of information peingito the relationship between a
specific individual and the relevant environmertieTnethod has to allow for the case
in which the precise process applied by each iddai could be quite different because
of differences in capabilities and how these redpmd/or affect the relationship to the
environment. For this reason, Single Case Analyassbeen supplemented by the use of
the Capabilities Model so that these differenceddtbe explored. The method is
therefore considered at this stage to be usefuéfoyning about the individual and the

environment and is not intended to explore thelaniies or differences between
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different people. Comparisons between participaaesl to be analysed with care under

these circumstances and generalizations with exae goncern.

As suggested by Robson and Foster (1989), “thexaliference between what people
say (responses) and the meaning or understandimigdo@hat was said (interpretation).
To exclude either totally is to present an incortgfgece of work. In order to handle
the data on a deeper, more interpretative levelrebearcher has to make judgements
about the data.”

The methodology described in this and the prevahapters has taken Robson and
Foster into account so that, by ensuring a meticsubind highly detailed disaggregated
approach to the recording and coding of informatibtained from the participants, the
interpretation freedom required in the next chagp(@rand 8) can be achieved with a

high degree of internal consistency.
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7 INFOCHAIN-UK RESULTS: THE LONDON CASE

This chapter presents the results obtained inNIF®©IChain Experiment in London. The
chapter starts by presenting the settings: the feaiires of the journeys (The
Environment Capability Required) conducted by pgéints. In Section 7.2 the
participants’ profiles (overall health conditiomsevious knowledge and experience,
general performance indicators and feelings, Thevidual Capability Provided) are
explained in more depth in order to have a betteletstanding of the issues that apply
in each case. Section 7.3 discusses each inditgdttadice towards information
selection, their level of awareness, their copingtegy and feelings during the
execution of the journeys (The Achievement of tledivity proposed). The last section

closes the chapter with the main conclusions ati@euLondon Case.

7.1 EXPERIMENT SETTINGS: THE JOURNEY(S) ENVIRONMEN T

This section presents the main features of eacérgwmpnt journey. As explained in the
last chapter, there were five distinctive journgyglan. In the UK INFOChain
experiments, the journeys are distributed arounatba, as illustrated in Figure 7.1.
The origin is always the same, at UCL — Univer§ltllege London (WC1E) and the
destinations are distributed according to the Feduf. B1 and B2 are real journeys
which participants actually executed and they ctutstthe object of study for the
Baseline phases. T1 to T3 are called treatmentygy®;, for which participants
evaluated information in virtual-journey formatsf@r to Section 6.2.2.2, Chapter 6).
Table 7.1 describes the main features of real pygB1 and B2. Experiments were
conducted in April-May/2006.

Table 7.1 — Main feature of real journeys B1 and B2

B1 - UCL to St Bartholomew Hospital

The journey is classified as difficult because dbrag walk to the bus stop (~1 km or 10-15 minutas
the need of the interchange stage (1 bus to Tatenfourt Road and another to Holborn). The
environment is reasonably safe during day-lightquk. The bus stops layouts are not appropriatieéd
with user’s demands in peak hours nor are theytadap the platforms. Riding stage takes 8-10 neist
The bus stop at destination is not adapted to loar fouses. At the destination bus stop site, thepital
is not evident but there are orientation signsdatiing the path. The area is characterised as ediire
(residential and commercial). The total walkingtaige from bus stop (S) to St Bartholomew Hospital
221.0m. The pavers are in reasonable condition taedcrossfalls are in general under 2.5%. The
footways widths are variable but most of them v@&tdm wide.
Information provided: information at bus stops @table, spidermap, local map and countdown) plus
orientation information at the destination.
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Journey Without Interchange: Walk to Tottenham €®wad and get a bus to Holborn at Bus Stop Z.

Visual and physical connections obstructed by mfajdbarriers along path. Traffic and pedestrianvf
are high. Six crossing points (4 without signals).

Journey With Interchange: Take bus in front of U&d get off at New Oxford Street. Walk to bus s
Z and take another bus to Holborn. Cost added & T.affic and pedestrian flow are very high.

The journey can also be done via King's Cross (imglistage to bus stop is also around 1 Km but t
are many more crossing point and the traffic leaeéshigher)

o

top

nere

B2 - UCL to Marie Curie Centre

The journey is considered to be difficbltcause of a long walk to the bus stop (564m) artldet hospital
(311m). Both walking stages have visual obstruci@annot be seen straight from the bus stop. \Wal
at destination site is particularly difficult due the bad state of footways (uneven and obstrucié
environment is reasonably safe during day-lighiquey. Bus stops layouts are not appropriate to

with user’s demand in peak hours nor are they adiat low floor buses. The riding takes approxiryate

18 minutes.

Information provided: information at bus stops @iable, spidermap, local map and countdown)
orientation information at the destination.

Journey: Walk to Upper Woburn Place and get bu8)(&6 St Pancras Bus Stop (L) crossing 2 stre
Get off at bus stop G on Rosslyn Hill. Walk to BeésLane, turn right, cross 2 streets and arriv
Lyndhurst Garden.

The journey can also be done from Warren Street&ap, using bus service 24, getting off near F
Road but the walking stage to the hospital is farse, longer and steep. Walking to bus stop distés

ki

deal

blus

ets.
e at

eet

7

around 300m and to the hospital is around 700m.

Figure 7.1 — Spatial Location of Hospital on AeRatture (Google_Earth)
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Table 7.1 and Figure 7.1 summarises/illustratesrthim features of the environment. A
detailed printed version of each stage along eastmgy was built and presented to the
participant when evaluating information along therpey chain (the virtual journeys,

see Chapter 6, Section 6.2.2.2 for reference).

In the virtual-journey condition, each stage arelfbssible variants is explained for
five experimental journeys, considering the différbus service choices and the
walking paths taken by participants. Each stadellis described in words, enriched by
pictures of: the main objective physical charasgsifound in the real condition (at the
time of the experiment), emphasising the hazah#satcessibility issues and the main
subjective social and psychological features ofein@ronment (as explained in Chapter
5, Sections 5.6 and 5.7). All types of informatmeace (e.g. timetable, spider map,
signs) found in the real environment or createchéde the stage easier were also
attached, following with pictures and appropriatplanation as illustrated in Chapter 6,

Table 6.6a. All the virtual-journeys are assemiafed book-format.

In the real journey condition, each participant \waked to examine the virtual-journey
manually, after the real journey exercise. While¢he treatment phase they are asked to

evaluate each stage of the journey (the virtuaijew book).

The fully (virtual) descriptions of the five diffent journeys features constitute the

Environment Capability Required to complete thepey in the real environment.

The next section describes the characteristicsenirtdividual (participants).

7.2  THE PARTICIPANTS

Three participants responded to the request madee-tmail using UCL Alumni

network: One 70 year-old man, one 73 year-old nmghame 71 year-old woman.

7.2.1 Health Issues

Table 7.2 summarises the main health charactevigtithe three participants. It lists the
problems declared by the participant when promptetithe problems (impairment and
competences) captured by the INFOChain Battery, Bgglained in Chapter 5, Section
5.4.
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Table 7.2 — Health Issues by participants

Personal Feature Male 1 (70) Male 2 (73) Female 1 (71)
Declared Disease Emphysema None Stroke (May/2005) &
Tinnitus and Glaucoma
i. Short sighted None i. Memory disorder:

Declared Impairment

ii. Breathing problems
iii. Walking problems
(ankle)

typical of old age
ii. Visual impairment:
double vision, short
sight
iii. Hearing
impairment:
tinnitus
Impairment in
superior members:
left hand a bit weald
v. Breathing
problems:
occasionally

Impairments Detecte

by Battery Tests
(Chapter 5)

Physical Impairment:

i. Walking-speed: Mild
impairment [0.25]

Physical Impairment:

None

Physical Impairment:

None

Visual impairment:

ii. Near vision: Mild
impairment [0.20]
iii. Peripheral Vision:
Moderate impairment
[0.40]
iv. Stereopsis: Profound
impairment [1.00]
v.Colour-acuity:
Moderate impairment
[0.40]

Vision Impairment:

i.Near vision: Mild
impairment [0.20]

ii. Peripheral Vision:
Mild impairment
[0.25]

iii. Colour-acuity:
Moderate impairmen
[0.40]

Vision Impairment:

i.Near vision: Severe
impairment [0.60]
ii. Distant vision: Mild
impairment [0.20]
iii. Peripheral Vision:
Moderate
impairment [0.40]

" Audible Impairment:

vi. Following
instructions: Mild
impairment [0.25]

Audible Impairment:

iv.Following
instructions: Mild
impairment [0.25]

Audible Impairment:

iv. Following
instructions: Mild
impairment [0.25]

Cognitive Competence:

vii. Long Memory Term:
Weak competence
[0.24]

viii. Public Transport

Knowledge : Weak

competence [0.33]

Cognitive Competence:

v.Long Memory Term:

Weak competence
[0.24]

vi.City Knowledge:
Weak competence
[0.32]

vii. Public Transport
Knowledge : Weak
competence [0.33]

Cognitive Competence:

v.Long Memory Term:
Medium competence
[0.44]

vi.Imagination:
Medium competence
[0.48]

vii. Spatial Competence
Weak competence
[0.32]

viii. Public Transport
Knowledge : Weak

competence [0.25]

The subsequent tables show more specific data aeeaxperiment: Knowledge and

experience (general and specific knowledge abospited area), general feelings about

the Journey Chain and indicators about performance.
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7.2.2 Knowledge and Experience

This section explores objective and subjective messsof knowledge and participant’s
experience with Public Transport and their spedédalings about bus system (Table
7.3). Knowledge related to the area where the gysmwere executed is demonstrated
in Table 7.4. The measures were captured duringateery Test (Chapter 5, Section
5.4).

The first three topics from Table 7.3 were obtaibgdnterview during Battery Test
application and the last three topics corresportddts #9 (Participant’s objective (item
4) and subjective opinions (item 5) about the Rublansport System)) and #8 (City
Spatiality Knowledge) from the Battery Test, expéd in Sections 5.4.9 and 5.4.8 of
Chapter 5. No huge difference between participantsrms of background knowledge
was registered: they were used to the environmaht@the bus system although they
did not reveal very good knowledge about eithediputansport or the city spatial
distribution according to the results obtainedh@ battery tests. The feelings towards

bus systems were positive and high (8 in a scal®[p

Table 7.3 — Declared Background Knowledge

Background Experiment
Knowledge Male 1 Male 2 Female 1
(70) (73) (71)

1. Time living in London 60 years 73 years 42 years
2. Experience with PT 60 yeard 20 yeafs 60 years
3. Frequency of use PT everydgy > twice[w 3 to 5w
4. General Knowledge about RT poor poor poor
5. Feeling towards bus systen Positive|[Bositive [8]| Positive [8]
6. City Spatiality Knowledge medium weak weak

Specific knowledge declared about the target amsmwery variable, as shown in Table
7.4 but it is an important parameter for the uni@erding of information use (selection,

process and use), as will be presented in thessetions.

Table 7.4 — Previous Knowledge Declared of Destimafrea (Scale [0-10])

Knowledge
Journeys UCL to Post Code| Male 1| Male 2| Female 1

(70) | (@3) (71)
Real Journey 1 St. Bartholomew | EC1A 7BE 9 7 1
Virtual Journey 1 Royal Free NW3 20QG 3 7 7
Virtual Journey 2| Gainsborough Clinig SE1 7PW 0 0 0
Virtual Journey 3  Moorfields Eye EC1V2PD 4 0 0
Real Journey 2 | Marie Curie Hospicg NW3 5NS 0 0 0
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7.2.3 Feelings

Two other important parameters for the analysisfoirmation use are the binomial

Risk Perception and Risk Behaviour towards therd®yChain. Table 7.5 illustrates the

code to interpret results obtained using a tectengyggested by Webber (2002),

explained in Chapter 5, Section 5.4.11. Table llutrates the Participant’s Risk

Perception and Table 7.7 illustrates the Partidipa®isk Behaviour along the stages of

the Journey-Chain.

Table 7.5 - Scale and interpretation used to meassk perception and behaviour

How risky you perceive each situation?
1 2 3 4 5

Not at all Mildly Moderately Risky Extremely

risky Risky Risky

Likelihood of engaging in each activity or behaviou

1 2 3 4 5
Very Unlikely Not Likely Very Likely

Unlikely sure

Table 7.6 — Risk Perception per stage
Stages Male 1 Male 2 Female 1
Planning 3.20 Moderate Risky 3.20| Moderate Risky 1.60| Mildly Risky
Walking O | 4.00| Risky 3.60| Risky 3.60| Risky
Waiting 3.80| Risky 4.40| Risky 3.00| Moderate Risky
Getting On| 1.80 Mildly Risky 2.40| Mildly Risky 2.20| Mildly Risky
Interchangq 2.47 | Mildly Risky 3.07| Moderate Risky 2.47| Mildly Risky
Riding 1.60| Mildly Risky 4.00| Risky 2.20| Mildly Risky
Getting Off | 1.80| Mildly Risky 2.40| Mildly Risky 2.20| Mildly Risky
Walking D | 4.00| Risky 3.60| Risky 3.60| Risky
Table 7.7 — Risk Behaviour per stage
Stages Male 1 Male 2 Female 1

Planning 3.2Q Not sure 2.60 Not sure 3.80Q Likely
Walking O | 2.20] Unlikely 2.00| Unlikely 2.60| Not Sure
Waiting 2.00| Unlikely 1.60| Unlikely 1.80| Unlikely
Getting On | 4.4Q Likely 3.40| Not sure 3.8Q Likely
Interchangq 3.60| Likely 2.93| Not sure 3.13 Not Sure
Riding 2.60| Not sure 2.00 Unlikely 1.60| Unlikely
Getting Off | 4.40| Likely 3.40| Not sure 3.80Q Likely
Walking D | 2.20| Unlikely 2.00| Unlikely 2.60| Not Sure
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All participants evaluated at least two risky s&gethe journey chain and declared that
they were either unlikely or not sure to engagthése stages to complete the journey.
Walking stages were considered a risky stage byaaticipants. The waiting stage was
termed as ‘unlikely engaging on the activity’, demaating the impact of this stage on
mode choice decisions, for example, confirming ofine topics in user satisfaction
(Horbury, 1999). It can be inferred from Table thdt the waiting stage is a

disadvantaged characteristic for the bus mode rdicgpto the 3 participant’s opinion.

Sections 7.2.1 (Health issues), 7.2.2 (Knowledge)@a2.3 (Feelings) are the set of
characteristics considered by this study to cautstithe main Individual Capability
Provided. The set of individual's characteristioesidered to be related to the proposed
activity: the execution of a journey by bus in realironment. Section 7.2.4 presents

the general performance indicator (time) to congothe experiment.

7.2.4 Performance Indicators

The general experiment performance is given bydta experiment time (Table 7.5)

and the time taken to finish the plan exercise ¢hgble 7.6).

Tables 7.8 and 7.9 show that the female participasttaken twice the time to complete
the experiment when comparing with Male-01 and @reonore than Male-02. Her
planning time was also longer in most of the phaaed particularly long in the first
baseline phase (41minutes) what can be explaing¢deogovelty of the task or by the
‘observer impact’ on participant’s behaviour, astiened in Chapter 6 (Section
6.2.1.2). The time issue was discussed in thegpgstriment interview but she just said
that she was lost using the information and cooldhmaintain the focus when she
inspected more than one information piece (whichhinbe explained by her cognitive

competence profile, presented in Table 7.2).

Table 7.8 — UK INFOChain Experiment Total Time (hoand min)

Experiment Total Time (min| Male 1 (70)| Male 2 (73)| Female 1 (71
Compact Battery Test 92 155 176
Real Journey 1 98 137 206
Treatment 149 177 240
Real Journey 2 58 106 131
Total time (min) 397 575 753
Total time (hours) 6h 37min 9h 35mi 12h 33mip
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Table 7.9 - Planning Task Time (min)

Planning Task Time (min
Journeys UCL to Post Code| Male 1| Male 2| Female 1
(70) | (73) (71)
Real Journey 1 St. Bartholomew EC1A 7BE 6 8 41
Virtual Journey 1 Royal Free NW3 2QG 13 7 10
Virtual Journey 2 Gainsborough Clini¢ SE1 7PW 14 22 15
Virtual Journey 3  Moorfields Eye EC1V 2PD 10 8 28
Real Journey 2 Marie Curie HospicdNW3 5NS 8 8 21
AVG/participant 10.2 10.6 23

The next section examines the individual choicederta complete the proposed
activity: the selection and process of informateces to plan the journey and the
choices/coping strategies made in the real enviesiiwhen executing the planned
journey. They constitute the achievement of theviigtproposed given the interaction

between the capability provided and the environncapability required.

7.3  THE INDIVIDUAL CHOICE

Each participant’s choices are explored in thisisecThe analysis starts by revealing
the type of information investigated to solve thelgem (plan and do a journey by bus)
during the five phases of the experiment (realjeys and treatment phases, explained
in Chapter 6). In the sequence, some detailed sesilfrestricted to real journey phases,
B1 and B2) are presented to demonstrate the relagbveen INFOChain curves:
Deviation (theoretical interactions between indiatland environment); Pre-Journey
information before journey execution (accumulatlected and process); In-Journey,
used in order to complete the activity (do the jayrby bus) and Post-Journey
information evidence of what information was stometbng-term memory. Finally

some comments are made taking into account thfsedleclared by each participant

for each real journey.

The first participant’s results (Male_01) are presd in detail in order to illustrate how
the analysis was carried out, the other two pawicis’ results are summarised and only
the main differences and conclusions are presenttus chapter. Main conclusions

about the London Case are presented at the ehésafitapter.
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7.3.1 Male-01's Case

7.3.1.1 Selection of information to compose thenpl(General Analysis)

Table 7.10 lists the information pieces selectecbimpose the plan for each journey
exercise. The table also resumes the subjectiteipant’s opinion about the quality of
his plan (test # 6, Table 6.2) and the degreefti€dity to plan (test # 7 of Table 6.2).

As explained in Chapter 6, both “Degree of Difficid Plan” and “Plan Quality” are
subjective parameters captured using a scale fooim 10] ([0 very easy and 10 very

difficult] and [0 very poor and 10 very good], resgively).

Table 7.10 illustrates that participant initiathe experiment using traditional printed
information. In the first two attempts to use JayriPlanner the participant declared
some difficulties, but after the third attempt, flan activity turned out to be an easy

task. In general, he was happy with the qualitthefresulting plan.

Table 7.10 — List of Information Investigated t@R!

Time Degree of Plan Quality
Experiment Phase (min) Difficulty to Information Selected (Test# 6
Plan to Plan participant’s
(Test#7) subjective
[0-10] opinion) [0-10]
Real Journey 1 1 3. London by Bus 10
(B1) 6 [very easy] 4.  Central London Bus [very good]
(Interchange) Guide
Virtual Journey 1 13 7 i.Google 10
(T1) [regular] ii. (Al) Journey Planner [very good]
Virtual Journey 2 7 i.Google 10
(T2) 14 [regular] ii. (Al) Journey Planner [very good]
ii. Ato Z
Virtual Journey 3 4 i.(Al) Journey Planner 7
(T3) 10 [easy] ii. (Al) Complete Drawing Map [regular]
Bus Stop to Hospital
Real Journey 2 2 i. (Al) Journey Planner 9
(B2) 8 [easy] [very good]
(No Interchange)

Table 7.10 shows that, on some occasions (T2 ahdéparticipant complemented
Journey Planner with traditional information, mpgst be used at the very last stage of

the journey (the Walking to Hospital stage).

Figure 7.2 shows the potential amount of each ofpeformation (PotE/PotT/PotAl)

provided by information pieces selected by paréinipand the amount actually used to
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compose the plan (E/T/Al). No evidence of improvetria the selection of the Al-type

attributes was demonstrated by the participant f@ying B1/B2).

High levels of the E-Type of information in thestijourney (B1) might reflect the

initial contact with the experimental procedured #re fact that the journey has an
extra stage, the interchange, chosen by the gaatitiHigh levels of the E-type and the
T-type in the third journey (T2), as well as theraxime needed for planning, can be
explained by the total unfamiliarity with the area,declare by the participant (Table
7.4). According to SCA experimental criteria, nadewce of the importance of the Al-
type information during the selection of informatipieces was demonstrated when

comparing baselines.

A B A
B1 (6 min) T1 (13 min) T2 (14 min) T3 (10 min) B2 (8 min)
Know [9] Know [3] Know [0] Know [4] Know [0]

12

10 —

Number of subtasks covered by information
selected for Plan Exercise
N
>

Observations

—B-E(Pot) - E —A— T(Pot) —A—T —o— Al(Pot) —o— Al

Figure 7.2 — Single Case Results: (Potential & Set® Information by Male_01

Figure 7.2 is the graphic representation of theciin of information (the plan:
written/oral, ‘the behaviour observed’ for the @palion of the Single Case Analysis, as

explained in Chapter 6, Section 6.3).

Table 7.11 illustrates the importance of informati@aptured considering the whole

journey chain. In B1 and B2 phases, the importarigeformation was captured before
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execution (question # 10, Table 6.2, Chapter 6)adtetd execution of the real journey
(question # 23, Table 6.2, Chapter 6). In T1 angA&ses, the importance of
information for the whole journey was captured dméfore virtual-journey analysis. In
the T3 phase, a completely different format to eeptnformation importance was used,
as explained in Chapter 6 (Section 6.2.2.3), basetbnetary tokens.

Table 7.11 — Information Importance (whole Jour@hain analysis)

I?Dxlfssr:ament Information Importance (whole Journey-Chain analysi
Before Journey After Journey (Virtual Journey Analysis):
i. Area Bus Guide (London Buses) i. (Al) Complete drawing map origin to
interchange
B1 ii. (Al) Route with landmarks (to know

when to get off)
iii. (Al) Pictures sequence to interchange
iv. Timetable for frequency

Before Journey:
T1 i. (Al) Journey Planner
ii. (Al) JP (duration of the journey inside vehicle)

Before Journey
i. (Al) Journey Planner

T2 i. Atoz
iii. (Al) Drawing Sequence of the path to Hospital
Information selected: Information bought:
i. (Al) Journey Planner (2T) i. (Al) Journey Planner,
ii. (Al) Complete Drawing map origin tg ii. (Al) Complete Drawing map bus stop [to
T3 bus stop (2T) hospital
iii. (Al) Complete Drawing map bus stop
to hospital (2T)
Total tokens selected: 6T Total tokens given to participant: 4T
Before Journey: After Journey (Virtual Journey Analysis):
i. (Al) Journey Planner i. (Al) Journey Planner
i. (Al) Complete drawing map from bus i Name and Letter of Bus Stop @t
B2 stop to hospital origin
ii. (Al) Complete drawing map from i.ii  Name and Letter of Bus Stop at
origin to bus stop destination.
ii. (Al) Picture of Bus Stop where you get
your bus

It is perceived that Al-type information is consistly considered important in all

phases of the experiment.

Table 7.12 reveals some details during the treatigase of the experiment. As
explained in the treatment phase (Chapter 6, Se6t.2), the objective was to
sensitise the participant to accessibility-oriertigres of information (Al-type). In this
phase of the experiment, information availabilitgsranalysed by stage and the
emphasis was on the importance of the informageal(ated by a scale from O to 10).
The risks associated in each stage were also agsgse Tables 6.6a and 6.6b, for

reference).
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Table 7.12 shows that this participant has coneiéd-type of information, produced
for the experiment, the most useful type of infotiorain all stages for the two first
treatment journeys and he was able to identifyhtiards involved in the different
stages of the journey. The values express the teupoe evaluated by the participant in
a scale from 0 to 10, as explained in Chapter 6I€ra.9, Section 6.2.4). One of the
hazards identified drew his attention - “Steeprsgd2ond St” - because it was related to
his physical problem with his ankle. Nevertheldlss,usefulness of the produced Al-
type information was only apparent (i.e.: it was manslated into the individual's
strategy improvements). It can be concluded thattyipe of information was not
transferred to the selection/process of informatioihe return to baseline condition
(Baseline 2), as illustrated by Figure 7.2 and &abl0. Although his option to plan the
last journey was to choose the more accessibledlypgormation (Journey Planner)
provided by the current transport system, no usaioh kind of Al-type information
was revealed in the plan (i.e.: the effective tlamsce of the information piece to the

plan w/o was not observed)

Table 7.12 — Most Important Information selectedryi Treatment Phase

Journey T1 T2
Stage Most important Risk Most important Risk
Information Information
Walking | (Al) Complete path drawing tpTraffic accident | (Al) Complete path Traffic
bus stop [8] to Bus Stop [8] accident
Waiting | Route (schematic) [10] Traffic accident| (Al) Where to catch -
your bus [8]
Getting | (Al) Nearest accessible bus stop - - Access due
on indication [8] to geometry
Riding i. Traffic hold
(Al) Route with landmarks ups (Al Landmarks -
(8] ii. Missing picture sequence [8
destination stop
Getting | (Al) Nearest accessible bus stpfset off at wrong - -
off indication [7] stop
Walking | (Al) Sequence of pictures of theSteepness at Pond Traffic
path to final destination [9] St (Al) Description of| accident
the path to final
destination [8]

The next Subsections 7.3.1.2 and 7.3.1.3 explereetbults obtained with the real
journey exercises (B1 and B2): The set of infororapieces investigated to compose
the plan (Potential Information); What was seledtedhe journeys (Selected
Information) what was processed before initiating teal journey exercise (Pre-Journey
Information); what was used during the journeyj@arney Information) and what was

retained after the journey execution (Post-Joutn&yrmation).
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7.3.1.2 Results from Real Journey 1: UCL to Stigdomew

A brief description of the journey was introducadSection 7.1. Table 7.13 illustrated
the set of information selected to construct ttam fibr this first journey: ‘London by
Bus’ + ‘Area Bus Guide’, official information typgrovided by London Transport and

available at newspaper agents.

The two pieces of information (London by Bus +ARazs Guide) potentially provided
specific types of information (See Table 7.13 andI& 4.8 for reference). This
participant has selected a sub-range of informgtomrespondent subtasks and the
types E/T/Al) that he has considered importanefmesent on his plan. As extensively
discussed before (on Chapter 6, Sections 6.1 &)aét all information processed is
represented on the plan, therefore a set of meadasts) were taken into account to
extract the information processed but not formedigresented on the plan. The Pre-
Journey information processed (before initiaterdad journey) is given by information
selected (the plan, written and oral version) arfidrimation processed (assessed by

tests).

Table 7.13 — Information Gathered to Initiate JeyrB1

REAL JOURNEY B1 Information Used to Compose PLANNdoN by Bus + Area Bus Guide
# Type of Information Potentigl Selecte¢dProcessed Selected
Stage +
Processed
Walk (O) 1 | Pathidentification Information | E 1 0.20 0.20
2 | Distance (time) to walk T 1
9 | Bus Stop Identification E 1 1.00 1.00
Wait 13 | Waiting time T 1
15 | Bus Service Identification E 1 1.00 1.00 1.00
Get On 16 | Bus Type Al 1
17 | Cost E 1 1.00 1.00
20 | Path identification E 1 0.20 1.00 1.00
Interchange | 21 | Bus Service Identification E 1 1.00 1.00
24 | Landmarks References E 1
Ride 25 | Direction E 1 0.20 0.58 0.58
26 | Distance (time or km) T 1
28 | Landmarks References Al 1 1.00 1.00 1.00
Get Off 29 | Bus Stop Identification E 1 1.00 1.00
32 | Path identification E 1 0.20 1.00 1.00
Walk D 34 | Distance to walk T 1
40 | Target (Hospital) Identification| E 1 1.00 1.00 1.00
TOTAL 17 4.60 8.78 9.78
Total E 11 3.60 7.78 8.78
Total T 4 - - -
Total Al 2 1.00 1.00 1.00
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Table 7.13 is the individual's smaller version loé tomplete INFOChain Taxonomy
(Table 4.6 presented in Chapter 4). The potentfatination provided by the
information pieces selected by the participantecswnly 17 (attributes that were
covered by the set of information pieces seleced,Chapter 4, Table 4.8 — London
Bus Information System) of the total 40 subtasksaimplete the journey.

The total representation of the information seléctke information formalised by the
written and oral version of the plan, is 4.60. Babl14 illustrates the participant’s plan.
For example: the subtask ‘path identification infiation’ is not formally represented in
the plan, therefore the subtask’s value is zerdl@gnmk). The plan (w/0) only formalised
bus service, part of the interchange stage, somefsdirection for the riding stage,
landmarks references to get off and the hospitateace (the target point). The plan
score is revealed comparing what was formally regméed in the plan with the list of
attributes/subtasks presented in INFOChain Taxon@raple 4.6). Each stage has a
number of attributes/subtask. The values of eabtasld can vary between [0] not
covered or not present to [1] fully covered or preg0.5 when it is partially covered
and 0.2 when it can only be inferred).

Table 7.14 — Outputs extracted during planning @ger

The Plan Sheet Details of the plan

Transcription:

Bus: 10, 74, 78, 154, 190 to New Oxford St.
8, 25, 242, (5217?) to Giltspur St/Newgate St.
Up G. St to Bart’s.

Oral version: “Get any bus (from the list) to Nev
Oxford Street, and then get any other bus (fron
list) to Giltspur Street.”

=

Extra questions:

No difficulties were perceived.
Personal strategy if problem occurs: Ask around.
Bus reliability [0-100%]: 100% confident he
would arrive at the destination on time.
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The same rationale was used for the score obt&meéde information processing
before the journey execution, represented by col(iBelected+Process’, Table 7.13).
Table 7.15 illustrates the three main outputs oletiduring the application of the tests
to extract information processing before the joyregecution: The Representation of
Journey, The Token Manipulation and The Techniasg<@ionnaire. They were also
scrutinised using the same attributes of the INF@CRaxonomy (Table 4.6, Chapter
4). For example, considering the ‘walking to buspsstage of Table 7.13; the ‘path
identification’ subtask was computed to be 0.2Ce irfformation content to evaluate
the subtask was not evident in the plan (w/o),itoculd be inferred from the
‘Representation’ of the journey test and by thek@mw picture (both in Table 7.15) that
the participant knew its importance, although he mat formally represented it in
detail. The more evident the content of the subislemonstrated the higher is the
score attributed to it. The value is obtained ®/rlaximum value between the three
outputs because the outputs are complementary,ingetinat: what can not be spotted
in one test could be spotted in the other and thggther demonstrated what was
processed by the participant before executingahmpy. Considering only the plan
(w/0) this attribute (‘path identification’) was heovered at all. On the other hand, no

reference to ‘duration (time) to walk’ was foundainy test applied.
The application of tests that could capture the@ssed (but not obvious) information
accumulated before journey, presented in Chapt€aldle 6.2, is crucial for

understanding the knowledge the participant h&xézute the activity proposed.

Table 7.15 — Tests outputs - extracted (processéatmation before journey

Representation of Journey Token Manipulation TexdrQuestionnaire
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In Table 7.13, the last column (information seldced processed by the participant
before the execution of the journey) follows thmeaationale: each attribute present
was the maximum value between what was selectegracessed. Information
highlighted in red italics are the ones not repméessg: neither processed by participant
(they were not formally represented in the plam)agpearing in the tests to extract
processed information. From the 17 attributes ¢batd be potentially used only, 4.60
were formalised in the plan representation, reprasg 27% (a weak process level,
according to Table 7.16). Further investigationatoded that almost double this
amount was processed (8.78) which represents 5i@batf the set of information could

offer — a regular process level, according to Tabl.

Table 7.16 — INFOChain Classification of Procesdingel of a Journey Plan

Level of process based on the potentigterval

information investigated

Total Process 100%
Good Process 1100% to 75%]
Regular Process ] 75% to 50%]
Weak Process ] 50% to 25%]
Poor Process 1 25% to 0%]

In traditional studies about awareness (e.g: Ea2@03 and Balcombe, 1998)
awareness is expressed as knowledge someone hasaabpic, therefore the 27%, can
be used to quantify awareness of information, nreathe percentage of information

needed to execute the journey, captured by thegdarcise.

In the INFOChain methodology, the concept of awassris not so simple and it is
treated differently. As explained in Chapter 2 (#ec2.5) awareness is “...the
potential user’s state of knowledge and percelmout a service and its
characteristics.” The tests developed to capnfmation processing (Table 7.15)

were used to demonstrate the individual’'s awareoeggormation.

As exposed in Chapter 5 and 6, this study has mnsgiiple techniques to extract the
individual's knowledge/perceptions/feelings abdwé journey chain and transport
system. Additionally, features such as perceivskl declared knowledge (before the
journey tests), acquired knowledge, attention andedy (after the journey tests) are
therefore introduced in the analysis of awaren&sthe end of this section, more

comments about awareness will be given.

259



Table 7.17 illustrates the INFOChain Awarenessdrimation disaggregated by

stages of the B1 Journey Chain. Figure 7.3 illtetréghe difference between

information processedRre-Journey) and information provision ). The
surface is represented by a radar diagram wheteaas correspond to one stage of the
journey and each stage scores the total of subatkibutes) represented in each phase

of the experiment.

Table 7.17 — Awareness of Information per Stage

B1 Real Info Information | AWARENESS
Stages Investigated Processed Of
Potential Pre-Journeyy INFORMATION
Walk O 2.00 0.20 10.00%
Wait 2.00 1.00 50.00%
Get On 3.00 2.0( 66.67%
Interchange 2.0( 2.0D 100.00P6
Riding 3.00 0.58 19.33%
Get Off 2.00 2.00 100.00%
Walk D 3.00 2.00 66.67%
TOTAL 17.00 9.78 57.539
stage surface

‘ O Potential @ Pre-Journey ‘

‘ O Potential  m Pre-Journey ‘

Figure 7.3 - Awareness of Information, before jaynB1

Two stages revealed very low awareness of whatrirdton can offer: ‘Walking to

Bus Stop’ and ‘Riding’ stages.

Figure 7.4 illustrates the approach adopted by INR&In: the curves which translate
the individual use of information for this specifaurney. According to the outputs of

the SCA/CM application, the area of the journeyt 8feuld be covered by this specific
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participant was (‘Deviations’), which represents what should becessed to deal
with individual’s limitation required by the speicifenvironment (UCL-St Bart’'s) where
the journey was executed. The construction of theation curve was explained in
Chapter 5, Section 5.7. The graphic also showstlieatrea of ‘Potential’ information
investigated SPot) does not cover all the stages recommended bytamaafor

example, the stages ‘Waiting’ and ‘Interchange’igr®red). For the Interchange stage,
the Potential region does not cover even the mimrfdotted line) of information
recommended to complete it. As a whole, it canaie that Potential information
investigated for this journey is close to the infiation necessary to execute the journey
indicated by the deviation curve, except for thedchange stage, where the participant

might encounter some difficulties in overcoming #tage.

Male 01 — B1: UCL to St.Barts

Walk O
5.00

4.50
4.00

3.50

Walk D 260 Wait

Get Off Get On

Riding Interchange

= & =Minimum Deviations e P Otential
—— Pre-Journey el [N-JOUNEY Post-Journey

Figure 7.4 — Different Types of Information Maniptibn, B1

Figure 7.5 illustrates, in more detail, the relati®tween the information manipulated

before the journey using the curve and surfacstifaions.

The ‘Pre-Journey’ information procesg@Pre)can be considered the total amount of
information load for the participant to execute jin@ney. As can be seen by Figure

7.5, it is less than the potential information ecbive provided and even less than the

261



participant should have considered (given by theraction between his individual

capability provision and environment capabilityugqd) to complete the journey.

curve surface

Male 01 — B1: UCL to St.Barts Male 01 — B1: UCL to St.Barts

Walk O
5.00

Walk D

Get Off GetOn

Riding Interchange

Riding Interchange

Deviations — Potential ——Preprocessed | I Deviations = Potential ® Pre-Processed

Figure 7.5 — Information manipulated before jourrigy

The other type of awareness that can be quanbiyetie INFOChain experiment is the
Awareness of Capability or the awareness of theégiaant’s own limitations (Pre-
Journey compared to the Deviation), obtained bydifierence between the curves
regions EPreand ). Table 7.18 shows the Awareness of Capabilitgglisegated
by stage of the B1 Journey Chain.

Table 7.18 — Awarenesd Capability per Stage

B1 ICp:Ecr Real Info AWARENESS
Stages of
Deviations Pre-Journey CAPABILITY
Walk O 2.00 0.20 10.00%
Wait 3.00 1.00 33.33%
Get On 3.00 2.0( 66.67%
Interchange| 5.00 2.00 40.00%
Riding 3.00 0.58 19.33%
Get Off 2.00 2.00 100.00%
Walk D 3.00 2.00 66.67%
TOTAL 21.00 9.78 46.57%

Figure 7.6 is the visual representation of the awass of the individual’s capability,

the difference between Pre-Journey information@edation information.
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stage surface

6.00

5.00

4.00

3.00

2.00
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0.00
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Q @ R Q \
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SRS < N Riding Interchange
&

‘ Deviation @ Pre-Processed ‘

‘I:l Deviation m Pre-Processed ‘

Figure 7.6 — Awareness of Individual CapabilitiBd

Getting off was the only stage fully covered acauogdo the Capability Awareness

concept. All the other stages can be considerelkciegl by participant.

Figure 7.7 illustrates, in more detail, the relatietween the information manipulated

before, in and after the journey — the curves aedstirfaces illustrations.

curve Surface

Male 01 — B1: UCL to St.Barts Male 01 — B1: UCL to St.Barts

Riding Interchange

—&—Pre-Journey ~8— In-Journey Post-Journey
OPre-Journey M n-Journey ® Post-Journey

Figure 7.7 — The Pre-Journey, In-journey, Postideyinformation Curves, B1

The ‘Pre-Journey(SPre)and the ‘In-Journey(SinJ) information are not synchronised.
The ‘getting off’ stages used less information thdrat was processed and the
‘interchange’ and the ‘walking to destination’ ‘armed’ more than was processed.

Finally, the ‘Post- Journey’ information processed os to be transferred to a third
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person apparently illustrates worries about somgest (‘riding’ and ‘walking to
destination’), suggesting that these stages hapadtad on the participant’s journey
impression. It is worth commenting that these heestages where the environmental
cues (e.g.: landmarks) could be mostly used, stiggethat they are the unpredictable
stages (because he has not chosen informatioriverdguch knowledge) and therefore

the stages that could make the journey more diffinuhis participant’s opinion.

The fact that not enough information to deal witl teal environment was apparently
processed (as far as the tests applied could sieovgmplete some stages along the

journey can indicate three situations:

I. The participant does not need to formally repregdrgcause he/she already has
previous information to deal with the subtask;
ii. The participant needs to represent it, but coutdind the information to match the
need;
a. In consequence:
i. He/she extracts information from the environmeoliges
(difficult for visual impaired and cognitive impaiil people)
ii. He/she extracts information from a third persoiffi¢ailt for
hearing impaired and cognitive impaired people)
iii. The participant does not know he/she needs to septat.
iv. The information is neither available nor it candag@tured at this point in the

process.

The exact identification of which of these situati@ertains is difficult because even if
deeper interviews were conducted, the participaghtmot demonstrate knowledge or
any need for specific information. Previous stu@ibsut an individual's need for
transport mobility and accessibility issues hawmfbthat it is very hard to define the
need for something that they are not used to onvehgerson is not conscious that they
could have or that they have the right to have auld like to have a particular piece of
information because the individual had never begreeenced the need before, (See
Lynas (1997), Brown (1996) for more details). leieen worse when the service level
of the transport system is low and the educatigellef users is poor, as is often the
case in Latin America. More evidence about reasonsiformation neglect and in

which situation it can happen will be shown latethis section.
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In general, the journey should have been plannédritban it was. The awareness of
information is regular (57%) but the awarenessdhiidual’s capability is worse
(47%). Table 7.19 illustrates the stage with protdeaccording to different indicators of
awareness. The faulty stages are stages wheredbesg of information is below 50%,

a weak process according to Table 7.16.

Table 7.19 - Faulty stages revealed by ktdis

Indicators Walk O] Wail GetOh Interch. Ride Get Offvalk D
Awareness of Information X X
Awareness of Capability X X X X

The former analysis concentrates on the shapeeafuhves. Some evidence during the
execution of the journey are now added to enriehattalysis. Table 7.20 lists some
verbal statements declared during the baselineepfd® arguments were grouped
according to the methodology of analysis and imttgtion of qualitative data, as
suggested by Dey (1993) and Kitchin and Tate (2008ich reinforces description and

classification of data and interconnectivity of cepts.

Table 7.20 - Coping Strategies, Feelings and Paorep

Stage Coping strategy Feelings/Perceptions

Plan Before: Because of time | would gg Before: “Buses argery unreliable’
for taxi or tubelf | have timel
would walk. It is an hour walking.”

After: “I have change a bit what [IAfter: “I have changa bit what | have

have planned planned”
Walk to bus stop “Walking distance of interchange was
longer than | was expectirfg
Wait
Get on
Ride “Riding wasslower than | thoughit
would be. More bus stops than| |
thought.”
Getting off # “Knowing where to get ofén the| “I didn’'t seeGiltspur Street in time t(
second bus” get off at a closer bus stop.”
Walk to hospital “l think that is the hospital ...dbn’t

know where itis| am lost

“The exact place of the hospital wag a
bit further than | thougkhit

# Difficulties and Help

Figure 7.8 illustrates the reported levels of dttenand anxiety during the execution of
the journey. According to the individual self refgat levels of attention and analysis,

the ‘riding’ stage was clearly the most demandmgerms of attention and also the one
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that has caused the higher levels of anxiety (dgiube maximum level 10). However,
although the differences between ‘getting off’ anding’ stages were explicit from the
method of analysis applied, the participant migittdifferentiate it, at this stage,
because this is the first contact with the expeninpeocedures. The difficulties
presented in Table 7.20 can indicate a need fatgomte when using self-reported
answers. Corrections (grey dotted lines) were minoeade in the picture to indicate
possible alternatives behaviours. The risk curigk @erception test, Chapter 5, Section
5.4.11) and the declared difficulties along therj@y (subjective evaluation of the
journey, after journey assessment) were addecdetgréphic to enrich the analysis of

subjective values. The Risk scale [1-5] was comeetd [1-10] for comparisons.

Male 01 — B1: UCL to St Bartholomew Hospital

L oVelk Wait Get on Interch m Walk

‘—O—Attention el ANXiety Risk —m— Difficulty ‘

Figure 7.8 — Self Reported Attention and Anxietyéls, B1

From the quantitative measures of awareness amgl#ilgative analysis of data it can
be said that the apparent neglect of ‘walking te &top’ stage was, mainly, due to the
high level of knowledge about the origin area.ehechange’, ‘riding’ and ‘walking to
hospital’ stages were not as prepared as theydimae been, even though the
information investigated (Area Bus Guide) would é3gvovided sufficient information.
Table 7.20 supports this conclusion. Figure 7.4 afdrought some evidence about
the use of information extracted from the environtauring these two stages.
Landmark references, a route diagram inside theabdsa complete drawn map from
the bus stop to hospital (Al-type developed fos #xperiment) are some examples of

information that could alleviate the high levelsaoixiety felt on these stages.
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In terms of time, a constraint was imposed (40 teiguto produce the plan and execute
the journey at the beginning of the plan exerdfgben reviewing time issues, the
participant believed that, 60 minutes would be nexqljust to do the journey. The

actual time taken to execute the journey was 3Qtas The appointment was fixed for
16:05; he arrived at 15:55. He declared (questi@i #able 6.2) that he arrived at the
hospital on time without problems although he nered that he was lost in the final
stage of the journey. For the experimental contha,interviewer judgement was that

participant arrived at the hospital on time for #ppointment, despite some problems.

The next section presents results of the secongorgaey exercise (B2), the
presentation is concentrated in the shape ancgnetation of the curves/surfaces of the

information.

7.3.1.3 Results from Real Journey 2: UCL to Marigi€Centre

A brief description of the journeys was introdudedection 7.2. Table 7.21 illustrates
the type of information selected to construct tlepJourney Planner, accessible and

digital official information type provided by Londadlransport.

Table 7.21 — Information gathered to initiate B2
REAL JOURNEY B2 Information Used to Compose PLANuthey Planner

# | Content of Information Potential| Selected Processed Selected
Stage +
Processed
Walk O 1 | Path identification Information = 1 0.80 1.00 1.00
2 | Distance (time) to walk T 1 1.00 1.00
Wait 9 | Bus Stop Identification E 1 1.00 1.00 1.00
13 | Waiting time T 1 1.00 1.00 1.00
15 | Bus Service Identification B 1 1.00 1.00 1.00
Get On 16 | Bus Type Al 1
17 | Cost E 1 1.00 1.00
24 | Landmarks References E 1
Ride 25 | Direction E 1 1.00 0.49 1.00
26 | Distance (time or km) Tl 1 1.00 1.00 1.00
Get Off 28 | Landmarks References Al 1 1.00 1.00 1.00
29 | Bus Stop Identification E 1 1.00 1.00
32 | Path identification E 1 1.00 1.00 1.00
Walk D 34 | Distance to walk T 1 1.00 1.00
40 | Target (Hospital) identification El 1 1.00 1.00 1.00
TOTAL 15.00 10.80 10.49 13.00
Total E 9.00 5.80 7.49 8.00
Total T 4.00 4.00 2.00 4.00
Total Al 2.00 1.00 1.00 1.00
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From the 15 types of attributes that could potdigtlze used, 10.80 were formalised in
the plan representation (72%). The total of infdioraextracted (selected and
processed: 13) represents 87% of the set of infikeman offer, which is considered to
be a good level (refer to Table 7.15) of informatocessing (and higher than B1).
Comparison between B1 and B2 phases are presdrttezlend of this section.

Table 7.22 illustrates the Awareness of Informati@aggregated by stage of the B2

Journey Chain. Figure 7.9 is the visual represiemtatf this.

Table 7.22 — Awareness of Information per Stage

B2 Real Info Information | AWARENESS
Stages Investigated Processed Of
Potential Pre-Journeyy INFORMATION
Walk O 2.00 2.00 100.00%
Wait 2.00 2.00 100.00%
Get On 3.00 2.0( 66.67%
Riding 3.00 2.00 66.67%
Get Off 2.00 2.00 100.00%
Walk D 3.00 3.00 100.00%
TOTAL 15.00 13.00 86.67%
A stage look A surface look

MICHAEL B2 - AWARENESS OF INFORMATION

3.50 7

3.00
2507 Walk D Wait

2.00 +

1.00
GetOn

0.50

0.00 -

Riding

Walk O Wait GetOn Riding Get Off Walk D
@ Potential m Pre-Journe
! mey O Potential M Pre-Journey

Figure 7.9 - Awareness of Information per stagéotegjourney, B2

Figure 7.9 shows that in general most of the stagesovered by the piece of
information (Journey Planner) which was selectecbimpose the plan for this journey,
‘get on’ and ‘riding’ being the only two stagesviich the information available was

not fully consumed.
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Figure 7.10 illustrates all curves which repregbatindividual’s use of information
(selection, processing and use) for this speaificrjey. The figure shows that the area
of information investigated does not cover all the stages recommended by the
Deviation curve but it does fully cover the minimum amount of infation
needed to compose the plan. As a whole, it camioetisat because the ‘Potential’
information investigated is not enough to deal wiith set of individual capabilities, the

participant might find difficulties, particularialong the final stages of his journey.

Male 01 — B2: UCL to EdenHall Marie Curie Centre

Wait

Get Off Get On

Riding
= & = Minimum Deviations Potential
—— Pre-Journey —4&— In-Journey Post-Journey

Figure 7.10 — Different Types of Information Marniigtion, B2

Figure 7.11 illustrates, in more detail, the r@atbetween the information manipulated
before journey — the curves and the surfacesiilitishs. It can be perceived that
participant has investigated information to fultyver his deviations along the ‘wait’,
‘get on’ and ‘riding’ stages. However the last pafrthe journey (‘getting off’ and ‘walk
to hospital’) should have been considered in metaititaking into account his declared

lack of knowledge about the destination area aadttape of the deviation curve. The
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participant should have explored in more detailitiiermation not available in Journey
Planner but provided by the Al-type produced far ¢xperiment, with which he was
familiarised and which he judged to be of greatiggduring the treatment phase of the
experiment). The neglect in relation to the wallbts stop stage can be explained by

his high declared knowledge of the area arounatiggn.

Curve Surface

Male 01 — B2: UCL to Edenhall Marie Curie Male 01 — B2: UCL to Edenhall Marie Curie

Walk O
500

0
/{
350
3.00

Walk D 250 Wait

Figure 7.11 — Information manipulated before joyrrg2

Table 7.23 shows the Awareness of Capability dissgaied by stages of the B1
Journey Chain and Figure 7.12, the visual reprasientof the awareness of the
individual's capability. The ‘Wait’ stage was thalp one to be fully covered according
to the Capability Awareness concept. All the otteges can be considered partially

neglected by participant.

Table 7.23 — Awareness of Capability per Stage

B2 ICp:Ecr Real Info AWARENESS
Stages Processed of

Deviations Pre-Journey CAPABILITY

Walk O 4.00 2.00 50.00%
Wait 2.00 2.00 100.00%
Get On 3.00 2.0( 66.67%
Riding 3.00 2.00 66.67%
Get Off 3.00 2.00 66.67%
Walk D 5.00 3.00 60.00%
TOTAL 20.00 13.00 65.00%
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stage surface

Walk O
6.00 5.00
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@ Deviation M Pre-Journey Deviation ® Pre-Journey

Figure 7.12 — Awareness of Individual Capab#itiB2

Figure 7.13 illustrates, in more detail, the r@atbetween the information manipulated

before, in and after the journey — the curves amedstrfaces illustrations.

Curve Surface

Male 01- B2: UCL to Edenhzl Marie Curie Male 01- B2: UCL to Edenhall Marie Curi

Walk D Wait

Get Off Get On

Riding

Riding

— FreJouney PostJouney pre—" OPre-Joumey  ® PostJoumey M in-Journey

Figure 7.13 — The Pre-Journey, In-journey, Postrlmuinformation Curves, B2

The ‘In-Journey’ curve is inside the ‘Pre-Journeyive meaning that enough

information was processed, more than was usedfasfthe experiment could extract).

In general terms, the journey was reasonably plhnfilee awareness of information
was high (87%) and the awareness of the individuzdpability has improved (68%,
when compared with baseline 1). Table 7.24 illussdhe stages with problems

according to different indicators.
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Table 7.24 - Faulty stages revealed by Indicators

D

Indicators Walk Of Wait GetOn Ride GetQff Walk
Awareness of Information
Awareness of Capability X

During the execution of the journey, unfortunatétyprecise information from Journey

Planner induced an erratic navigation at the dastin area which affected the

participant’s behaviour and the declared anxietglie as can be demonstrated by Table

7.25 and Figure 7.14.

Table 7.25 - Coping Strategies, Feelings and Paorep

Stage

Coping strategy

Feelings/Perceptions

Plan

Aska person.

# Finding the centre, | don’t know the
area.

Walk to bus stop

| started all right, although | thougk
the bus stop was at the south side|
Wobburn St and not North.

Wait

Get on Bus 168 was there.

Ride

Getting off | didn't see Rosslyn Hill but saw | | didn't seeRosslyn Hill butl sawBus

Bus Stop Gand got off

Stop G and got off.

Walk to hospital

#Then problems start: There was
sign of Webburn St, so &sked one
personbut he didn't know. | went
to News Agent and decided to lo
for A to Z. It indicated that | was
right. | overestimated (over trus

nol am lost”.

# The last part wadifficulty. I
bkshould have looked at A to Z while
was planning.

o

Journey Planner.”

# Difficulties and Help

Male 01 — B2: UCL to EdenHall Marie Curie Centre

[k

Wait Get on

Ride

Get off

‘—O—Attention el ANXiE1Y

Risk —a— Difficulty

Figure 7.14 — Self Reported Attention and Anxiegvels, plus perceived risk and

difficulties, B2
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From quantitative and qualitative measures it casdid that when undertaking the
second journey this participant is more conscidamiaithe information he used and
about his limitations than he was for the firstrjpey. He has accumulated more
information about the ‘walking to hospitatage - although not enough to avoid
confusion (see Table 7.25). The stress felt duhigystage could have been avoided if
he had made use of an Al-type piece of informat@smplete drawing from bus stop
to hospital’ (which he had judged to be of gredtgaduring treatment phase).

It seems that although Al-type is valuable it iver not easy to be included by the
participant or it is necessary to have more timeain the participant to make use of
what is available. Even when the problem was red)ithe alternative was to use
traditional forms of information, such as the Adonap (as can be seen by Table 7.21).
However the participant was open to try Journenida which could be an indication
that he is willing and able to change the informatinedia and format even though the

content was the same.

In terms of time, similarly to the first journeytiene constraint was imposed at the
beginning of the plan exercise (40 minutes). Whasewing time issues, the

participant requested 47 minutes just to do then@ey The actual time taken to execute
the journey was 35 minutes. The appointment wasifior 15:30, he arrived at 15:25.
The participant evaluated that he arrived at thephal on time despite some problem.
Interviewer report agrees with participant’s evéilua He arrived at the hospital on
time but not without problems as he got lost atdéstination area and demonstrated
high levels of anxiety as a result. He made a geHatt to arrive at the destination on

time, he ran and got agitated.

7.3.1.4 Differences between Male_01's Baseline 1 and BasdiBehaviours

At this stage, it is useful to present a comparisetween results obtained in Baseline 1

and Baseline 2.

Table 7.26 and Figures 7.4 and 7.10 show the nesints from B1 and B2. In terms of
the potential content of information investigatedhuge difference was observed
(Table 7.26) but the process (Pre-Journey) wasreifit. Differences can be observed in

terms of pattern: for B1 phase, 90% of informaiiovestigated concentrated on
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answering essential questions, whereas for B2 ikem@re information related to time

issues. The level of Al-type was basically the same

Table 7.26 — Main Differences from Information Istigated and Pre-Journey-Processed

Potential Pre-Journey Processed
B1 B1(%) B2 B2 (%) B1 B1(%) B2 B2 (%)
TOTAL* 17.00 - 15.00 - 9.78 - 13.00 -
Total E 11.00 65% 9.00 60% 8.78 90% 8.00 629
Total T 4.00 24% 4.00 27% 0.00 0% 4.00 31%
Total Al 2.00 12% 2.00 13% 1.00 10% 1.00 8%

* Numbers summarised information presented on Bablé2 and 7.17 (Information Gathered to Initiate

Journey)

Table 7.27 illustrates the evolution of differenbesween Information Awareness and
Awareness of Capability. Some improvements in parémce can be observed in most
of the stages of the Journey Chain for awarenesgarmation. This could be an
evidence of improvement in the planning strategyitis not conclusive. For example,
if the format of Journey Planner contributed to pheblem-solving strategy adopted,
the participant could become more familiar with itf@rmation type, or he could be
influenced by the knowledge acquired during theegixpent (e.g.: after producing 5
journey plans the participant might have become #@bhnticipate what would be a
“good plan”.) Another important factor to be coresield was the knowledge of the area
declared: in B1, the knowledge was high [ninelpénB2: nil. This could suggest that
the participant had less knowledge and thus rehtisat he needed a better plan.

Awareness of capability is more unsettled.

Table 7.27 — Differences in Awareness

AWARENESS AWARENESS
Journey of of
Stages INFORMATION CAPABILITY
B1 B2 1 B1 B2 2
Walk O 10.00%| 100.00% 10.00%| 50.00%
Wait 50.00%| 100.009 33.33%] 100.00%
Get On 66.67%| 66.67% = | 100.00%| 66.67Y%
Interchange, 100.00% - 40.00% -
Riding 19.33%| 66.67% 19.33%| 66.67%
Get Off | 100.00%| 100.00% = | 100.00%| 66.679
Walk D 66.67%| 100.00% 66.67%| 60.00%
TOTAL 57.53%| 86.67% 46.57%| 65.00%

(¢ when the is around 10 points)
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7.3.1.5 Conclusions about Male-01 Case

In terms of information use, it could be said thatimprovement was observed between
experiments: B2 was better planned than B1 — thicgmant seemed to be more
conscious of the journey and information chainswelger, most of the areas covered in
both phases, are below the Deviation Curve indithieCapability Model (i.e.: that he
chose less information than he should have in daddeal with his impairment and the
demands of the environment), as illustrated in FEgw.4 and 7.10. This suggests that
the participant’s strategies could be enhancedlation to a better understanding of his
own limitations and a better plan formulation inl@r to reduce anxieties and smooth

the journey’s obstacles.

In terms of performance (execution of journey),jB2rney was more difficult to be

executed than B1 even though his plan improved.

In relation to the type of information selectecctoimpose a plan, it can be concluded
that Journey Planner was an easier way to absfoimiation for this participant but he
could also extract the same content from traditityfges of information. Faulty
information can impact immensely on the particifgmperception, can put the whole

information systems in doubt and can damage tiebikty of the bus system.

Concerning the usefulness of Al-type of informafidrseems that although this
participant has presented some impairments and e@aketences, the absence of Al-
type of information is not a barrier for him to cplete the activity (plan and execute a
journey by bus to arrive at medical appointmertirite). Nevertheless he thinks it is
important and this type of information can be imstental in enhancing this

participant’s awareness of his own limitations arslanxiety reductions

However, the question about the trade-offs betveaatiety level and accessible
information needs further investigation, includisigjective measures to quantify
anxiety in a real life experiment and cross-refeeewith the stages of the journey
chain. One possibility is to instrument the papieit, using a heart-rate monitor, EEG,
and skin-conductance monitors, during planningexetution of the journey and
compare objective data with subjective evaluatioous anxiety pre and post journey.

Another aspect of this new line of research wodddcheck if the levels of anxiety
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registered in a real life experiments are in acaonce with medical recommendations

related to an acceptable general level of stress.

Sections 7.4.2 and 7.4.3 present the results @utaiith the replication cases: Male_02
(73 years old) and Female_01 (71 years old). Theeqquent analysis is presented in a
short version emphasizing the differences betwekarigl B2 and the main
improvements during the experiment. A more intagiree approach is used to analyse
the participant’s coping strategies in the realimmment condition. The analysis

concentrates on:

i. Type of information (E/T/Al) used to plan (writtenoral versions) during the 5
journeys: the information pieces investigated dvedtype (E/T/Al) they cover.

ii. Differences in the pattern of choice of informatlmefore and after the treatment;
iii. Differences in capability awareness before and #fie treatment;

iv. Relation between attention, anxiety and difficidtduring the journey and

V. Success or Failure in achieving the task propogetidoexperiment.

7.3.2 Male-02 Case
7.3.2.1 Selection of information to compose thranpl

Table 7.28 lists the information pieces used topase the plan for the five journey

exercises.
Table 7.28 — List of Information Investigated t@a®l
Experiment Phase| Timg Degree Information Selected Plan Quality
(min) Of to Plan (subjective opinion)
Difficulty to Plan
Real Journey 1 (B1 4 i. Central Area Bus Guide 6
(Interchange) 8 [easy] [moderate]
Virtual Journey 1 2 i. Central Area Bus Guide 8
7 [easy] ii. North West Bus Guide [good]
Virtual Journey 2 3 i. Easy Ride London 7
22 [easy] i. AtoZz [moderate]
iii. Central Area Bus Guide
Virtual Journey 3 3 i. AtoZ 10
8 [easy] ii. AreaBus Guide [very good]
Real Journey 2 (B2 2 i. Easyto Ride London 10
(Interchange) 8 [easy] ii. Central Area Bus Guid¢ [very good]
iii. North West Bus Guide
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As illustrated in Table 7.28 no changes in platguatwere perceived: the participant
has kept the choice to traditional forms of infotimia: the A to Z and the Area Bus
Guide (same choices throughout experiment). Inig&nee was happy with the quality

of the plan he did and he considered the planmisk to be easy.

Figure 7.15 shows the potential amount of each ofpeformation (E/T/AI) provided
by the set of information pieces selected by pasditt during the experiment. The
pattern of the actual selection of E-type, T-typd Al_type information was kept
almost the same throughout experiment. No evidehselection of information to

cover Al-type attributes was demonstrated.

A B A
B1 (8 min) T1 (7 min) T2 (22 min T3 (8 min’ B2 (8 min)
12 - Know [7] Know [7] Know [0] Know [0] Know [0]

10 "~ " " "

Number of subtasks covered by information
selected for Plan Exercise
N o

2 _
0 @ o o —@ @
Bl T1 T2 T3 B2
Observations

=~ E(Pot) —8— E —A— T(Pot) T Al(Pot) —8— Al

Figure 7.15 — Single Case Results: (Potential &&el) Information by Male-02

Table 7.29 reveals some details from the treatqplease of experiment.

Table 7.29 — Most Important Information selectedryTreatment Phase

Journey T1 T2
Stage Most important Risk Most important Risk
Information Information
Walking | (Al) Complete path (Al)  Landmark picture
drawing to bus stop [10] - sequence [10] -
Waiting Route (schematic) [10] If | board the rights | (Al) Where to catch your -
there is norisk at all | bus[10]
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Getting (Al) Nearest accessible bus Possibility of missing | (Al) Nearest accessible bus -
on stop indication [10] step stop indication [10]
Riding Missing destination stop -
(Al) Route with landmarks (Al) Landmarks picture
sequence [10]
(10]
Getting | (Al) Nearest accessible bus  Tripping on kerb (Al) Nearest accessible bus -
off stop indication [10] stop indication [10]
Walking | (Al) Complete path - -
drawing to the Hospital (Al Complete Path
[10] drawing to the Hospital
[10]
T3 Information selected: Information bought:
(Game) i. Atoz(1T) i. Area Bus Guide Map (1T)
ii. Area Bus Guide Map (1T)
Total tokens selected: 2T Total tokens selected: 1T

Table 7.29 shows that the participant has congidine use of Al-type of information
in different stages of the journey and he has jddgem to be useful. In terms of risk
he could identify a few types but he gave up tnfimidentify risks in the second
journey treatment. Even so, the usefulness ofypétinformation was only apparent
when analysed by stage and, as illustrated in TABR, it was not transferred to the

selection/process of information in the return &gddine condition (B2).

7.3.2.2 Differences between Male_02’s Baselinead. Baseline 2 Behaviours

Table 7.30 shows main results of B1 and B2.

Table 7.30 — Main Differences: Information Inveatigd and Accumulated

Potential Pre-Journey
B1 B1(%) B2 B2 (%) B1 B1(%) B2 B2 (%)
TOTAL 17.00 - 17.00 - 12.30 - 13.00 -
Total E 11.00 65% 11.00 65% 11.00 89% 1000 77%
Total T 4.00 24% 4.00 24% 0.30 2% 2.00| 15%
Total Al 2.00 12% 2.00 12% 1.00 8% 1.00| 8%

There is no difference in terms of the contennédimation investigated between B1
and B2. The choice of information pieces is absbuthe same, however, it can be
observed, that some differences appeared in teipatierns: in B1, 89% of
information accumulated was concentrated on beltg @ answer Essential questions,
in B2 there is more information related to Timauss. The level of Al-type was kept

the same.
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Table 7.31 illustrates the evolution of differenbetween Information Awareness and
Capability Awareness.

Table 7.31 — Differences of Capability Awareness

AWARENESS AWARENESS
Journey of of
Stages INFORMATION CAPABILITY
B1 B2 1 B1 B2 2
Walk O 50.00%| 25.00% 50.00%| 10.00%
Wait 50.00%| 100.009 33.33%| 50.00%
Get On 66.67% 66.67% = | 100.00%| 100.00% =
Interchangel 100.00%  75.00% 40.00%| 30.00%
Riding 66.67%| 83.339 66.67% | 83.33%
Get Off 100.00% 100.00% = | 100.00%| 66.67Y%
Walk D 76.67%| 83.339 57.50%| 50.00%
TOTAL 72.35%| 76.47% 58.57%| 48.15%

( when the is around 10 points)

There are slight differences between the baseliithsa tendency towards a reduction
of Capability Awareness in B2.

In terms of the self reported attention and anxietgls, the risk perception and the
declared difficulties, Figures 7.16 and 7.17 iltagt the behaviours in B1 and B2. In
both cases the level of attention was very highughout the journey. The participant
declared he had no difficulties in executing thejey B1 and the levels of anxiety
were low (lower than 4) throughout the journey.

12.00
10.00 o o o o o l
8.00

6.00 +

0.00 4 i

- - - -

Walk Wait Get on Interch Ride Get off Walk

el AttENEION ==l ANXiEty Risk e=—t=— Difficulty

Figure 7.16 — Self Reported Attention and Anxiegvels, plus perceived risk and
difficulties in B1
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In terms of performance, B2 was a bit more diffidol execute, mainly during walking

stages but the levels of anxiety raised considgraiiien compared with B1.

6.00

4.00

2.00

0.00 ~ r 4 e %= \
Walk Wait Get on Interch Ride Get off Walk

el At1ENEON == ANX €LY Risk e==—g=—Difficulty

Figure 7.17 - Self Reported Attention and Anxiegvels, plus perceived risk and
difficulties in B2

7.3.2.3. Conclusions about Male-02's Case

Analysis of the information use during B1, Figur&§, illustrates that the participant’s
output-curves are below the curve recommendations (except the ‘get on’
stage in potential curve). In relation to inforneatiprocessed before journ@re-
Journey) he did not take full advantage of the chosen mfttion and at

interchange it did not cover even the minimum rec@nded.

In terms of experimental control, the participamived at the destination on time for
the appointment, without problems. His report alibatjourney revealed that he
neglected to look for alternative buses that waddo the same destination but realised

in time, looking for information at bus stop, tte could slightly change his plan.
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Male 02 — B1: UCL to St. Barts

T GetOn
Interchange
—O— Minimum Deviations Potential
—&— Pre-Journey = |n-Journey Post-Journey

Figure 7.18 — Information Chain Dimensions B1

In terms of information use, Figure 7.19 illustsathat, during B2, the participant
output-curves are also below the curve (exception: the ‘get on’ stage in
potential curve). In relation to the informatioropessed before the journefPge-
Journey’) he, again, did not take full advantage of thesdn information )
and at interchange it did not cover even the mimimmacommended. In fact the pattern

of Potential curve was transferred for B2.
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Male 02 — B2: UCL to Marie Curie

Walk D Wait

]
Getof —— / T Geton
/
| \
Riding Interchange
—O— Minimum Deviations Potential
=—fll— Pre-Journey —@— [n-Journey Post-Journey

Figure 7.19 — Information Chain Dimensions B2

In terms of performance (execution of journey) B&svwmnore difficult to be executed
than B1. It seems that the participant counts ieawi supportive information
throughout the journey chain (e.g.: orientatiomsjgstreet name with post code signs).
His high level of experience in using Public Tram$@nd the third-person dependence
he allows, reinforces the idea that this partictghoes not seem to have a problem in
executing the tasks of the experiment, at leasantite practical level, according to his

individual strategy.

According to the experiment criteria, the participhas arrived in time for the
appointment, despite some problems (that he wadyuo sort out during the real

journey, asking around).

However, from the economic point of view (minimuwstand time) his choices are
neither the best options nor the easiest optiomsnfeore than one journey-exercise he

used popular underground stations as referenags Kéng’'s Cross, Oxford Circus) to
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navigate; his plans are very rudimentary and theteto obtain information before the
starting journey is minimum, meaning that he tetosgard the minimum. (Typical
behaviour already underlined by other researchsiens, 2002)).

A greater problem can be observed in another #Hrtee levels of anxiety he has
declared are true [10 — high level, in all stagesg can think that using a bus system
for this participant is a hard task. Another polisitis that he is not conscious about
his anxiety and has overestimated it. Investigatiiovards anxiety and metacognition

development would appear to demand further researitte transport area.

Another aspect that can be raised with Male_02 isatbee importance of the supportive
information found in the real environment. Becaakerientation signs; street names
with postcode; efficient timetables and diagranwoeks found in the London
environment, this participant can navigate in tityy, @ven though he has a poor plan,
with a certain degree of confidence despite thetfet his strategy has a price in the

form of the high levels of anxiety.
Training sessions to show him the potential of eaghe of information piece

reinforcing the advantage of bus system and spex#f$sions oriented to self-awareness

limitations might improve his plan strategy and htigeduce his level of anxiety.
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7.3.3. Female-01 Case

7.3.3.1.  Selection of Information to compose plans

Table 7.32 illustrates the information investigated@ompose the plan for each journey.
The participant selected different forms of infotioa in different phases (passive and
interactive, printed, aural and digital). In gengettae planning task was considered
difficult in most of the phases of the experimemd &er opinions about the plan quality
are poor, but they are consistent: when the ditffas high the plan is considered poor.
During the first trial (Real Journey 1), the papant declared a lack of memory in
joining all the different pieces of information &ther and a state of confusion was

observed while planning journeys, although thigigedly improved along the exercise.

Table 7.32 — List of Information Investigated t@i|

Experiment Time Degree Of Information Selected to Plan Plan
Phase (min) Difficulty to Quality
Plan (subjective
opinion)

Real 9 i. Easyto Ride 1
Journey 1 41 [difficult] ii. Hospital Webpage [poor]
(B1) iii. (Al) Journey Planner
(No iv. Central Area Bus Guide
Interchange)
Virtual 3 i. Area Bus Guide 8
Journey 1 10 [easy] ii. (Al) Bus Service from Underground [good]
(Treatment) Station
Virtual 8 i. Telephone Directory 4
Journey 2 15 [difficult] ii. Area Bus Guide [poor]
(Treatment) iii. (Al) Journey Planner
Virtual 10 i. (Al) Journey Planner 0
Journey 3 28 [very [very
(Monetary difficult] poor]
Concept)
Real 21 7 i. AtoZz 2
Journey 2 [difficult] ii. Easyto Ride [poor]
(B2) iii. North West Bus Guide

iv. Central Area Bus Guide

Chosen during token manipulation exercige

v. (Al) Pictures of Bus Stop at Origin and
(No at destination
Interchange) vi. (Al) Path from Bus Stop to Destination

Figure 7.20 shows the potential amount of each ofpeformation (E/T/AI) provided
by the information pieces selected by the partidiparoughout the experiment. The
pattern of selection of the E-type, T-type and yye information was variable. No
evidence of improvement in the selection of thetyje to compose the plan was

demonstrated.
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Figure 7.20 - Single Case Results: (Potential &&eld) Information by Female-01

Table 7.33 reveals some details from the treatiplease of experiment.

Table 7.33 — The Most Important Information seldalaring Treatment Phase

Stage T1 T2
Most important Risk Most important Risk
Information Information
Walking | (Al) Complete path Traffic (Al) Complete path Traffic
drawing to bus stoy drawing to bus stop [9
[10]
Waiting | (Al) Where to catch Obstruction at bus | (Al) Where to catch Poor visibility
your bus [10] stop your bus [10]
Getting | (Al) Where to catch Obstruction at bus | (Al) Where to catch Gaps
on your bus [10] stop your bus [10]
Riding (Al) Route with Get loss (Al) Route with Not knowing
landmarks [10] Lack of info Landmarks [9] where | am
Getting | (Al) How stop relates Tripping from road to| (Al) Pictures of gaps Obstructed
off to hospital [8] kerb [6] egress
Walking | (Al) Complete path i. Uneven (Al) Complete Path Get lost
drawing to the Hospita pavements drawing to the
[9] ii. Lack of Hospital
orientation signs | [10]
iii. Lack of
information
about bus stop
T3 Information selected: Information bought:
(Game) i. AtoZ(1T) i. (Al) Journey Planner (2T)

ii. AreaBus Guide Map (1T)

(Al) Journey Planner (2T)

Total tokens selected: 4T

Total tokens given to participant: 2T
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When examined, stage by stage, this participarttsd Al-type of information as the
most useful pieces and she is able to list hazantlsout being prompted). She also
expressed the particular extra type of informasiba would like to have (‘How stop
relates to hospital’ in ‘getting off’ stage’, meagiquick and easy indication where the
hospital is). In terms of the exercise objectitazsan be said that this participant
accepted information that she thought would delaaessibility issues. However, this
acceptability is only perceived in this conditibmpking back to Table 7.32 the
participant has not incorporated accessibility ésscreated by the experiment in her
selection of information for the planning processly incorporated Al-Type when
developing the Token Manipulation exercise.

7.3.3.2. Differences between Female_01's Basdliaed Baseline 2 Behaviours
Table 7.34 shows the main results of B1 and B2irguBaseline 2, after treatment, the
participant investigated and processed more infoomadhan she did in Baseline 1, with

some emphasis on the acquisition of accessibilipg-bf information (Al).

Table 7.34 — Main Differences from Potential infation investigated and Pre-Journey
information accumulated

Potential Pre-journey
B1 B1(%) B2 B2 (%) B1 B1(%) B2 B2 (%)
TOTAL 15.00 - 22.00 - 8.40 - 17.00 -
Total E 9.00 60% 9.00 41% [ 640 76% 9.00 53%
Total T 4.00 27% 4.00 18% 1.00 12% 3.00 18%
Total Al 2.00 13% 9.00 41% 1.00 12% 5.00 29%

Another positive point is related to the evolutminher Awareness of Capability. Table

7.35 illustrates differences between Information ad@ness and Awareness of

Capability
Table 7.35 — Differences of Capability Awareness
AWARENESS AWARENESS
Journey of of
Stages INFORMATION CAPABILITY
B1 B2 1 B1 B2 2
Walk O 10.00%| 50.00% 5.00%| 25.00%
Wait 10.00%]| 80.00% 5.00% | 100.00%
Get On 66.67% 50.00% 100.00%| 100.00% =
Riding | 100.00%| 100.00%| = | 100.00%| 100.00% =
Get Off 50.00%| 75.00% 33.33%| 100.00%
Walk D 66.67%| 100.00% 50.00% /| 100.009
TOTAL 56.00%| 77.27% 42.00%| 85.00%
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Considerable improvements in Awareness of Capwlaitié observed. The negative
alterations recorded for Information Awarenessrarevery large (< 25 points, in ‘get

on’ stage).

In terms of the attention and anxiety levels, ibk perceived and the difficulties
declared during the real execution of the jourtleg,Figures 7.21 and 7.22 illustrate the
behaviours in B1 and B2. The level of attentionesabetween [6 to 10] during B1,
except for the ‘wait’ stage, with peaks at theilrgl stage. In B2, it varies from 5 t010
with peaks at the ‘riding’ and the ‘walk to hosiistages. Both, the walking stage
(‘walking to bus stop’ in B1 and ‘walking to hosalitin B2) generated high levels of
anxiety. The high level of ‘walking to the bus stipge’ in B1 was due to intensive

road works only found when executing the journey.

Walk Wait Get on Ride Get off Walk

el ATENTION el ANXiELY RiSK e==t= Difficulty

Figure 7.21 — Self Reported Attention and Anxiegvels, plus perceived risk and difficulties in
B1

12 /
10 /

0 f f f f
Walk Wait Get on Ride Get off Walk

e Attention ——s=— Anxiety Risk e=—=— Difficulty

Figure 7.22 — Self Reported Attention and Anxiegvels, plus perceived risk and difficulties in
B2
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In terms of performance, B2 was considered moffecdit to execute than B1.

The high levels of anxiety in the ‘riding stage’ght have being caused by the complete
lack of supportive information inside the bus, alfaf environment resources (more
specifically, of the bus operators’ neglect). Rerhering that the ‘iBus’ audio system
was not installed during the experiment exercissvéler this information is still faulty
because the user needs to have the sequence sitbbuie mind in order to make sense
of where s(he) is positioned along the route. Apdenmoute map, inside the bus (e.g.:
similar of London Underground schematic line diagrar similar of RATP route maps

in Paris bus services) would help to connect tlieraal information and include more

disabled people.

7.3.3.3. Conclusions about Female 01's Case

In terms of information use, Figure 7.23 illustsatkat, during B1, most of the
participant curves are inside the boundaries oDiéeéation curve ) The

exception was the ‘get on’ stage in the! ' curve, meaning that this participant
had the opportunity to have more information (tiaat recommended by Deviation). If
she would process it is another issue. In relataie information processed before the
journey (Pre-Journey) it is observed that the ‘getting on’ and thelirig’ stages are
exactly on the border of the deviation curve, megniat, in theory, this participant
gathered the information necessary to deal withetheronment based on her individual
capability. She also fully consumed what the infation investigated could potentially
deliver in the ‘riding’ stage. On the other hand tvalking to bus stop’ stage (where
she acknowledges high levels of anxiety) was cotalyleeglected by this participant.
The ‘In-Journey’ curve shows the difficulties found in the ‘gettioff’, ‘walking to
hospital’ and ‘walking to bus stop’ stages. Finathe ° ' evaluation shows

her worries about the ‘walking to hospital’ stage.
After the planning exercise she fixed the appoimtinfier 14:30 (at 13:00), requiring 90

minutes to arrive at destination in time, but shid shat she knew it could be done in

roughly 50minutes"“if nothing got wrong”.
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In terms of the experiment control, she arrivetrire without problems in B1. In
reality, the journey was executed without majoybems at the beginning and with

assistance of the driver who she asked for helpnghe boarded the bus.

Female 01 — B1: UCL to St. Barts

Walk O
4.00

Walk D Wait

Get Off GetOn
Riding
= O =Minimum Deviations Potential
«—fi— Pre-Journey = In-Journey Post-Journey

Figure 7.23 — Information Chain Dimensions, B1

In terms of the general information use during Bigure 7.24 illustrates an
improvement in the process of information to dojtheney, resulting in more
‘knowledge consumption’ before the journelre-Journey), but not necessarily
reflected in the plan strategy. The shapes of tinees for B2 can be considered to be
more balanced, covering all the stages and béterthose for B1. Also, visually, the
difference betweer) " surface andF " or ‘Pre-Journey surfaces is
smaller, indicating an improvement in Capability &wness, as illustrated in Figures
7.23 and 7.24.

The " of information selected exceeds the boundarigb®f ' curve

in some stages (‘wait’, ‘get on’ and ‘get off’). @lprocess of information before the
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journey (Pre-Journey) is conforming to the deviation (except for tivealking to bus
stop’ stage). Theln-Journey’ curve shows that she consumed more informatian th
she prepared during the ‘getting on’ stage andithe ' curve shows that she

was worried about the final stages of the jourrgst{ing off’ and ‘riding’).

Female 01 — B2: UCL to Marie Curie

Get On

- <O - Minimum Deviations Potential

—&— Pre-Journey —l— In-Journey Post-Journey

Figure 7.24 — Information Chain Dimensions, B2

In terms of experimental control, in B2, she arndia the hospital in time, without
problems, making connections with specific inforimat(‘complete path from bus stop
to the hospital’) she demanded, after planning,randgnised the hospital entrance
picture. The participant required 40 minutes jostid the journey. The actual time
taken to execute the journey was 35 minutes. Theiapment was fixed for 12:30; she
arrived at 12:05.

In relation to the expected results this partictpamn be considered, a success, having
substantial improvements in both quantitative analitative parameters. It is worth

mentioning that she is also the participant with gheatest impairment. It is possible
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that the experiment methodology might be more sgadio people with moderate to
severe physical and sensory impairments and regulaeak cognitive competence

where the Al-type information would make a diffezerin practical terms.

Concerning the usefulness of Al-type of informatiboan be said that this participant
has incorporated the importance of this type afrimiation even though it was after
plan composition.

7.4 CONCLUSIONS ABOUT THE LONDON CASE

The methodology created to investigate how (oldeople use information was applied
to three participants in London. When considereahedggregated level, using the
standard of SCA analysis it seems that the tredtdidmot have an impact in the
participant’s behaviour. The absence of formalratten in the participant’s behaviours

can be explained by some points.

i. The phenomenon observed is complex and the analgsed on the plan could not
show evidence of behaviour alterations; or

ii. More journey-exercises are necessary to explowiehrs changes;

iii. Behaviour alterations (tendency to value accessilidemation) were observed
during treatment (Tables 7.12, 7.29 and 7.33), wherstages were isolated, but
again the high values (>6) evaluated in the stagéyais were not transferred for
the overall journey. The risk analysis by stages ahowed that the participants are
conscious of the importance of information but cgrassimilate them to alter their
own planning strategy (use the Al-type informatthming the planning exercise).

iv. The process of the information acquisition is ueidpy participant and specifically
related to the journey s(he) is engaging into;rsdysis based on CM makes more
sense, comparing what was processed before theejgguvhat was used during the
journey and what was retaining after the journéye @ieviation curve (the
theoretical interaction between the individual #mg environment) can be used to
support specific training to improve awarenessdhiidual’ limitations and
environmental issues.

v. Better formulation of the procedures related tolthdourney exercise (execution of
the journey in the real environment) as well agotiye measures of stimulus

received in real life (e.g.: skin conductance aedrhrate) should enrich the analysis
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of the CM and explore the effect of the environmeamards and the information
faults throughout the journey.

vi. Better codification (objective-base) of the diffietéorms of tests applied (drawings,
oral, pictures, token manipulation) are necessaigdrease validity of each test
procedures.

The results obtained cannot be generalised inoalé a wider population due to the
complexity and characteristics of the object otlgtwhich involves the specific
interaction between the individual capability peed and the required environment
capability. However, in terms of the individualsncerned the experiment has revealed
useful information about how they use informationthe planning and execution of a
public transport journey. Some evidence pointotae directions that should be

investigated in further research, for example:
In general:

I. Participants’ knowledge of information potentialh@t information can reveal) is
weak;

ii. Information Awareness is easier to improve by trggrthan Capability Awareness;

iii. Capability awareness is more difficult to treatdnese it deals with the individual's
limitations in relation to environment features;

a. Difficulties can be divided into two types: the pan’s inability to
understand their own limitations and their inapitt understand
environmental pitfalls;

iv. Information Systems with Al-type of information rhighelp to enhance Capability
Awareness, particularly for people with moderatsdwere impairment;

v. Al-type of information is valuable according to tharticipant’s perception but it is
hard to make participants incorporate it in thé@nping strategies. It seems it is
hard to take information on board when it is nadikble in the real Information
System;

vi. The simple selection of Al-type of information pgedoes not guarantee its effective
use (mental process and effective applicationhdividual plan strategies;

vii. Participant’s plan strategies are poor;

viii. Participants count a lot on supportive informafioand in the real environment
(street name, orientation signs), environment c{oatural and artificial landmarks)
and on third person orientation advices.

By Participant:

i. Male 1: This participant has improved his planrstigitegy (mostly time-wise) and
has adopted Journey Planner as the main methadléatanformation.

ii. Male 2: He can be considered to be the most difffgarticipant to react to
experiment procedures. On some occasions, ingéaéntent phase, he adopted
constant high values for judging information importe (e.g. constant value of 10,
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Table 7.29).The output-measures can indicate migdiions and identify the
weakness in his plan strategy.

il.
substantial improvements in both quantitative amalitative parameters.

Female: This participant can be considered a sadnesxperimental terms, having

The methodology applied in the experiment can aa guide to train elderly people in

different matters:

to use more modern techniques, such as Journegd?|an

to improve their metacognition, (and consequentlyrtprove their confidence)
helping them to identify what should deserve mdterdion in the planning
phase according to the recommendations of theiraswiation curves;

il To adjust judgments about their own plan dyabverestimated most of
the time, what could induce errors and lack of edreut specific stages of the
journey;

to reduce the time wasted to plan a journey;

iv.  to improve the use of the bus system which cantbera friendly mode for
older people and;
v. toincrease mobility patterns once they can geenconfident to plan and

execute the journey independently.

In terms of environment, the directive (viii, gealegvidence: Participants count a lot on

supportive information found in the real environ)anight constitute some evidence

that a good and consistent orientation system ¢inatd cover the environment-link

between public transport stations (bus stops dpeltail stations) and public transport

services (hospitals, libraries, schools, museums)help disabled people.

In relation to the format of the INFOChain experitheghere are some considerations:

Although the number of participants is small, asistent positive evaluation related to

the importance of information is observed durirgtment phase. Tables 7.12, 7.29 and

7.33 illustrate the values of importance attributedl_type information during the

treatment phase, in which the information was as®dyby stages of the journey, when

the participant was focusing on the aspects ofthge, individually. The values are

considered high (>6). Unfortunately, such kind efsideration was not enough to

affect the participants’ strategy (modificationtire use of the information) during the

return to baseline condition as was expected bwth&ing hypothesis. Time constraint

and the impossibility to take pieces of informatmmthe real journey exercises might

have affected the practical considerations aboutyfke use during the experiment

applications. More investigations about the eftégdhe time constraint and the access

to information (portability) need to be evaluataduture applications of the
INFOChain methodology.
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8 INFOCHAIN-BR RESULTS: THE BRASILIA CASE

Chapter 7 presented the results of the experingpiteal at a big European urban centre
— London, the capital of England. This chapter @nés the results of the experiment
applied at a pre-planned Brazilian big urban centBrasilia, the capital of Brazil. The
presentation starts with considerations about ¢ttings: the features of the journeys
(The Environment Capability Required) conducteghésticipants followed by the
participants’ profiles presented in Section 8.2¢Tidividual Capability Provided).
Section 8.3 discusses each individual's choiceslamautputs (Outputs of Baseline 1,
Outputs of Baseline 2, Main Differences betweeneBass and Experiment Output
Conclusions) and Section 8.4 closes the chaptéraviecord of the main findings about

the Brasilia case.

8.1 EXPERIMENTS SETTINGS: THE JOURNEY(S) ENVIRONME NT

In the Brasilia INFOChain experiments, the journages distributed around Brasilia
(Plano Piloto) and in some satellite cities, assiitated in Figure 8.1. The origin is
always the same, at UnB — Universidade de Brasilithet North wing side of Brasilia-
Plano Piloto. B1 and B2 are real journeys whictiipg@ants actually executed. T1 to
T3 are called treatment-journeys for which paraeifs evaluated information in virtual-
journey formats. Figure 8.1 illustrates their spidthication and Table 8.1 describes the
main features of the real journeys B1 and B2. Brpents were conducted in
September-October/2006.

Table 8.1 — Main features of real journey B1 and B2

B1 - UnB to Hospital Daher

The journey is classified as difficult because éeds interchange at a big coach station Rodovifiria
Plano Piloto (Rodo-PP).

Walking from UnB to L2 to get the bus: Commerciabaesidential area. The traffic flow on the area i
intense. The pedestrian flow is also very intedss;light periods. Distance from UnB to Bus Stop87
m or 9 minutes. Crossings: 4 zebra crossings, dangebecause of driver behaviour, the width of the
road (3 lanes) and the speed limit (60Km/h). Fogsvare not formalised, and the path to bus stop is
steep. Visual and Physical Connection: immediagéowmi and physical connections. Recently there |has
been effort to construct footways inside the campus

At bus stop: Bus Stop is at L2 South-bound. Laysutot adapted to guarantee minimum gasps (verftica
and horizontal) between the platform and the bosrflThere is a concrete shelter with seats but éine
very uncomfortable.

Information at bus stop: no information is foundra bus stop.

With Interchange: Wait for bus (many) to Rodo-P® jnformation can be found. At Rodo-PP one needs
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to find bus stop to Lago Sul via Gilberto Salom&w&ing Centre. The only information available tig
the bus pole (list of service (3-point-destinatia@t)the boarding point (See Table B1.6, Annex H
Remembering that this is a large Bus Terminal amdeere there are many bays and many bus poleg
no orientation information. No timetable is avalabdnformation about departure time can be obthifg
requested at the operator company balcony. Theamaent at Rodo-PP is confused; noisy, crow
dirty, without seats to wait.

The riding takes 15 to 20 minutes (off-peak). Ticaffow is low (off-peak.)
Hospital is very near the bus stop after Shoppiegtf@ and pedestrian flow is low.

Information at destination: there are some origéomasigns at destination site but they are custedier
drivers.

a
1).
and

ded

B2 - UnB to Hospital Sarah

The journey is classified as difficult because dbag walk from the bus stop at the destinatioraa|
There is no need to interchange.

Walking from UnB to L2 to get the bus: Walking frobnB to L2 to get the bus: Commercial a
residential area. Traffic flow on the area is isnThe pedestrian flow is also very intense, dasit
Distance UnB to Bus Stop: 718 m or 9 minutes. Gngss 4 zebra crossings, dangerous because of @
behaviour, the width of the road (3 lanes) and dpieait (60Km/h). Footways are not formalised, ghd
path to bus stop is steep. Visual and Physical €ction: immediate vision and physical connectiome
environment is reasonably safe during daytime. Rié¢dhere has been effort to construct footwsg
inside the campus.

re

nd

rive

I
1y'S

At bus stop: Bus Stop is at L2 North-bound. Bugpdayout is not adapted to guarantee minimum gasps

(vertical and horizontal) between platform and Haosr. Bus stop is near a big language course eg
and it is used as a parking space by many of theests, impacting driver's maneuvering a
consequently affecting the boarding and the alightonditions (see Figure B1.4, Annex B1). Thera
shelter (Glass and steel-iron Adshell type) an@wseats.

Information at bus stop: no information is foundret bus stop.

Wait: The wait in practice can be very long (ugt@min), the timetable frequency is variable betwge
to 30 minutes.

Riding: takes around 20 minutes (off-peak). Hospanot visible from bus stop. Pedestrian need
walk 800m to arrive at Hospital. Traffic flow isvio(off-peak).

At bus stop destination: Pedestrian flow is very,lalmost isolated. Footways are uneven.
There are some orientation-signs at destinatientsit they are customised for drivers.

Note: There is no rational need to go to Rodo-Ri® sbme participants have used this interchangene
option.

ntr
nd
is

AS

As explained in relation to the INFOChain-UK expeent, in Chapter 7 (Section 7.1),

the full (virtual) description of the environmenhere the journeys were set constitutes

the Required Environment Capability to completejtheney in the real environment.
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Figure 8.1 — Spatial Location of Hospital on Aeatture (Google Earth)

The next section describes the characteristicsenirtdividual participants.

8.2 THE PARTICIPANTS

The recruitment of participants for the Brasiliseavas harder than for the London case
and the format of the experiment had to be modifid recruitment was conducted at
three different places: at the third-age chor&JdB University, at the UnB
neighbourhood church communities and at the eldes$pciation related to a national
financial body. No male participant responded ®éRkperiment calls and only two

older females were interviewed (both from the chuwreammunity). The third female

participant was a MSc Transport student, 41-yelts-o

8.2.1 Health Issues

Table 8.2 summarises the main health charactevistithe three participants. It lists the
problems declared by each participant when promatedthe problems (impairment
and limitations) identifited by the Battery Testh@pter 5, Section 5.4).
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Table 8.2 — Health Issues by participants

Personal Feature

Female 1 (41)

Female 2 (74)

Female 3 (81)

None i.Heart problems Heart problems
Declared Disease ii. High pressure
iii. Arthritis on both
knees
None iGlasses for short and| Glasses for long
long sights distance

Declared Problem

ii. Difficult for walking
long distances (>
1km)

Impairments Detecte
by Battery
Tests (Chapter 5)

Physical Impairment

None

Physical Impairment

i.Step Height: Severe
Impairment [0.75]

Physical Impairment

i.Head movement
(rotation): Mild
impairment [0.25]

Vision Impairment

Vision Impairment

i.Near Vision: ii. Long Distance Vision] ii.Long Distance Vision;
Moderate impairment| Moderate impairment| Moderate impairment
[0.30]. [0.40] [0.50]

Vision Impairment

Audible Impairment

)

ii. Problem in flowing
oral instructions: Mild
impairment [0.25]

Audible Impairment

iii. Following
instructions: Moderate
impairment [0.50]

Audible Impairment

iii. Following
instructions: Moderate
impairment [0.50]

Cognitive Competence

iii. City Knowledge:
Weak competence
[0.38]

iv. Public Transport
Knowledge : Weak
competence [0.25]

Cognitive Competence

iv.Short-Term Memory:
Weak competence
[0.25]
v.Long-Term Memory:
Very poor
competence [0.17]
vi.City Knowledge:
Very poor
competence [0.13]
vii. Imagination: Medium
competence [0.29]
viii. Spatial Ability:
Medium competence
[0.41]
ix. Public Transport
Knowledge : Weak

competence [0.25]

Cognitive Competence

iv. Short-Term Memory:
Weak competence
[0.25]

v.Long-Term Memory:
Very poor
competence [0.23]

vi. City Knowledge:
Very poor
competence [0.19]

vii. Imagination: Very
poor competence
[0.13]

The subsequent tables show more specific data db®eatxperiment: the participants

knowledge (general and specific knowledge aboutigdstination area), and their

feelings (general feelings about Journey Chain)thadime indicator about

performance.
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8.2.2 Knowledge and Experience

This explores objective and subjective measuréleoparticipant’s knowledge and
experience with Public Transport and their spedédalings about the bus system (Table
8.3). Knowledge related to the area where the gysmwere executed is shown in Table
8.4.

Table 8.3 — The Declared BackgbKnowledge

Background Unit Experiment
Knowledge
Female 1 Female 2 Female 3
(41) (74) (81)

Time living in Brasilia (years 24 39 34
Experience with PT (years) 32 39 4
Frequency of Use PT once p/ month 3 to 5/w everyday
General Knowledge PT weak weak good
City Spatiality Knowledge weak medium weak
Feeling towards bus systeni0-10] | Negative [3] | Positive [10] Negative [0]

In general, the participants were used to the enuiient and to the bus system although
they did not reveal very good knowledge about tire gystem operation. Female 3 has
better knowledge about Public Transport althoughtss been using it only 4 years,

but uses it every day. The feelings about the Bissetns were very different.

Table 8.4 — Previous Knowledge Declared of Destinmafrea (Scale [0-10])

Knowledge
Journeys UCL to Post Code | Female 1] Female 2 Female 3
(41) (74) (81)
Real Journey 1 Hospital Daher Lago Sul 1 0 5
, Nucleo Outside

Virtual Journey 1 Bandeirante BSB 1 0 6
Virtual Journey 2 Taguatinga ggtslde 1 0 2
Virtual Journey 3 Sobradinho ggtslde 3 8 0
Real Journey 2 Hospital Sarah Lago Nofte 8 0 3

Specific knowledge declared about the target a@swery variable, as shown in Table
8.4.

2" PT — Public Transport
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8.2.3 Feelings

Table 8.5 illustrates each participant’s Risk Pgtioe and Table 8.6 illustrates the
participant’s Risk Behaviour along the stages efiburney-Chain. The scale and
interpretation used to measure the participargis perception and behaviour were the
same as those used in the London case (see T@hle 7.

Table 8.5 — Risk Perception per stage

Stages Female 1 Female 2 Female 3

(41) (74) (81)
Planning | 4.40| Risky 4.20| Risky 4.40| Risky
Walking O | 3.60| Risky 4.20| Risky 4.20| Risky
Waiting 4.20| Risky 3.40| Risky 2.20| Mildly Risky
Getting On | 2.40 Moderate Risky 3.67 | Risky 2.87| Moderate Risky
Interchange 3.00| Moderate Risky 2.80| Moderate Risky 3.80| Risky
Riding 3.00| Moderate Risky 3.40| Risky 2.20| Mildly Risky
Getting Off | 2.40) Moderate Risky 4.20| Risky 4.40| Risky
Walking D | 3.60| Risky 4.20| Risky 4.40| Risky

Table 8.6 — Risk Behaviour per stage

Stages Female 1 Female 2 Female 3
(41) (74) (81)
Planning 4.2Q Not sure| 3.0Q Not sure 2.4Q Not Sure
Walking O | 2.20| Unlikely | 2.00| Unlikely 1.60| Unlikely
Waiting 1.80| Unlikely | 1.20| Very unlikely | 1.00| Very Unlikely
Getting On| 4.0Q0 Likely | 3.40] Likely 3.40| Likely
Interchange 3.27 | Not sure| 2.67 Not sure 2.60 Not Sure
Riding 3.00| Not sure| 2.00 Unlikely 1.80| Unlikely
Getting Off | 4.00| Likely | 3.40] Likely 3.40| Likely
Walking D | 2.20| Unlikely | 2.00| Unlikely 1.60| Unlikely

All participants evaluated at least four risky gsgn the journey chain (double the
number of stages, compared with London case) acldréel that they were either

unlikely or not sure to engage in these stagestaptete the journey.

Sections 8.2.1 (Health issues), 8.2.2 (Knowledgé)&?2.3 (Feelings) are the set of
characteristics considered by this study to canstithe main part of the Individual
Capability Provided. The set of individual's chaststics considered to be related to

the proposed activity: the execution of a journgybs in a real environment.

Section 8.2.4 presents the general performancedtuti(time) to complete the

experiment.
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8.2.4 Performance Indicators

The general experiment performance is given bydtad experiment time (Table 8.7)

and the time taken to finish the plan exercise ¢hgble 8.8).

Table 8.7 — BR INFOChain Experiment Total Time (fsoand min)

Experiment Total Time (min| Female 1] Female 2| Female 3
(41) (74) (81)
Compact Battery Test 70 101 101
Real Journey 1 48 54 61
Treatment 169 116 117
Real Journey 2 86 26* 131
Total time (min) 373 297 410
Total time (hours) 6h 13mip4h 57min| 6h 50min

* The actual journey was not executed. ltasafrom 30 to 60 min.

Table 8.8 - Planning Task Time (min)

Planning Task Time (min)
Journeys UCL to Post Code| Female 1] Female 2 Female 3
(41) (74) (81)
Real Journey 1 Hospital Dahe Lago Syl 9 6 8
: Nucleo Outside
Virtual Journey 1 Bandeirante BSB 7 6 5
Virtual Journey 2 Taguatinga ggtélde 8 6 2
Virtual Journey 3* Sobradinho ggtélde 3 3 0**
Real Journey 2 Hospital Sarah Lago Nqgrte 9 8 6
AVG/participant 7.2 5.8 5.25%**

*  Time (3min) was imposed by experiment as ast@int.
**  Female 3 refused to use any information givider strategy is to go to Rodo-PP

and ask for Information.
*** Average was calculated without considering Viad Journey 3

In general no great differences were observed legtyarticipants.

The next section examines the individual choicederta complete the proposed

activity: the selection and process of informateces to plan the journey and the

choices/coping strategies made in the real enviemiwhen executing the planned

journey.
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8.3 THE INDIVIDUAL CHOICE

Each participant’s choices are explored in thigsisecThe analysis starts by revealing
the type of information investigated to solve thelglem (plan and do a journey by bus)
during the five phases of the experiment (realjeys and treatment phases, Chapter
6). In the sequence, some detailed analyses (testiio real journey phases, B1 and
B2) are presented to demonstrate the relation leetwéFOChain curves: the Deviation
(theoretical interactions between individual andiemment); the Pre-Journey
information before journey execution (accumulateected and process); the In-
Journey, what was used in order to complete theigcfdo the journey by bus) and the
Post-Journey information evidence of what informativas stored in long-term
memory. Finally some comments are made takingantmunt the feelings declared by

each participant for each real journey.

The first participant’s results (Female-01, 41 geald) are presented in detail, in order
to illustrate how the analysis was carried out,dtier two participants’ results are
summarised and only the main differences and ceiais are presented in this chapter.
Main conclusions about the Brasilia Case are ptedeat the end of this chapter, in
Section 8.5.

8.3.1 Female-01 Case

8.3.1.1  Selection of information to composangl

Table 8.9 lists the information pieces selectecotmpose the plan for each journey
exercise. The table also summarises the subjgoéistecipant’s opinions about the
quality of her plan (test # 6, Table 6.2) and thgrde of difficulty in doing the plan
(test # 7 of Table 6.2).

Table 8.9 illustrates that the traditional trioimformation: the city map, the timetable
and the route diagram were kept as her strateggtteer information to compose her
plans. In general, she was not very happy withgtredity of her plans, except for the

last one when she considered the plan was very.good
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Table 8.9 — List of Information Investigated tofPla

Experiment Phase Time | Degree Plan Quality
(min) of Information Selected to Plan (subjective
Difficulty opinion)
to Plan
Real Journey 1 3 i.Brasilia’'s map (macro area) 3
ii. Timetable
(B1) 9 [easy] iii. Route map DFTrans [weak]
(Interchange)
Virtual Journey 1 3 i. Timetable 3
7 [easy] ii. Map of destination area (city area) [weak]
YI'" liii. Route Service DFTrans
Virtual Journey 2 8 i.Map of destination area (city area) 2
8 (difficul] ii. (Al) Route sketch with landmarks weak]
iii. Route Service DFTrans
Virtual Journey 3 6 i.Map of destination area (city area) 7
. ii. Timetable
(Monetary 3 [medium] iii. Route Service DFTrans [moderate]
Concept) iv. Ticket Values
Real 1 i.Map of destination area (city area) 10
ii. Timetable
Journey 2 (82) 9 [very ii. Route Service DFTrans [very good]
(No Interchange) easy]

Figure 8.2 shows the potential amount of each ofpeformation (PotE/PotT/PotAl)

provided by the information pieces selected bypidwicipant and the amount actually
used to compose the plan (w/o0) (E/T/AI). The expasito the T-type and the Al-type
information varied along the whole experiment. Aakénprovement was observed in

the use of the Al-type information into plan proasgs in Baseline 2.

As explained in relation to the INFOChain-UK expeent (Chapter 7, Section 7.3.1),
Figure 8.2 is the graphic representation of theci&n of information (the plan: (w/0),

‘the behaviour observed’ for the application of 8€A).

Thus comparing Table 8.9 and Figure 8.2 it candreqived that the analysis based on
the simple choice of information (Table 8.9) doesshow the differences
demonstrated by the plan. These differences apgeam the INFOChain Taxonomy to
interpret the plan is applied. Figure 8.2 illustsathe attributes of the journey
(aggregated by E/T/Al) that appear in the plan.

All the participants’ representations (drawingstieX) are presented in Annex A3.
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Figure 8.2 — Single Case Results: (Potential & Set® Information by Female-01

Table 8.10 illustrates the importance attributeth®minformation, captured considering
the whole journey chain.

Table 8.10 — Importance of Information (whole Jay«€hain analysis)

Ii)xhpaesr:ament Information Importance (whole Journey-Chain analysi
Before Journey After Journey (Virtual Journey Analysis):
ii. Brasilia Map v. Route DFTrans
Bl iii. Type of vehicle vi. (Al) Route diagram on map with
iv. Route diagram (DFTrans) reference pictures
vii. Timetable
Before Journey:
T iii. Timetable

iv. Map of destination area
v. Route of service (DFTrans)

Before Journey

T2 i. Map of destination area

ii. (Al) Route diagram on map background with referenceigs along the journey
iii. Route of service (DFTrans)

Information selected: Information bought:
i. Map of destination area (1T) iii. Map of destination area (1T)
i. Timetable (1T) iv. Timetable (1T)
iii. Route (DFTrans) (2T) v. Route (DFTrans) (2T)
T3 iv. Ticket value (1T) vi. Ticket value (1T)

v. (Al) Route diagram with pictures of
reference (2T)

vi. (Al) Complete drawing map bus stop-Total tokens given to participant: 5T
hospital (2T)
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Total tokens selected: 9T

B2

Before Journey:

iv. Map of destination
v. Timetable

vi.

Route diagram (DFTrans)

area

After Journey (Virtual Journey Analysis):

i. Timetable
i. (Al) Route diagram
reference pictures

on map with

It is perceived that the Al-type information wasismered important on some

occasions.

Table 8.11 reveals some details during the treatpiease of experiment where the

value of information is extracted by stage. TablEl&hows that this participant

considered the Al-type of information useful ané sfas able to identify the hazards

involved in each stage of the journey. Fall andvalisire recurrent perceived risk

events which underlined the bad system design anddncerns about safety issues,

respectively. There are many examples relatedetdeitk of information of Brasilia Bus

Systems, e.g.: get wrong direction, miss destinaiiod get wrong bus; events that

could be minimised with appropriate informatiomite ‘Broken bus’ reveals her

concerns about the precarious state of the busdiekthe maintenance standards.

Table 8.11 — Most Important Information selectedstage, during Treatment Phase,

Journey | T1 T2
Stage The most important Risk The most important | Risk
Information Information
Walking | (Al) Complete path Knocked down | (Al) Sequence of Knocked down
drawing to bus stop Fall pictures with| Fall
[10] Assault references [10] Assault
Waiting | (Al) Environment around Get wrong bus | Frequency of services Get wrong bus
bus stop [8] Assault (Timetable) [7] Assault
No bus on No bus on service
service
Getting | Know which door to get Lost the bug (Al) Description of| Lost the bus
on on (suggested by (because of the bus stop layout [5] (because of the
participant) [8] door) door)
Fall Fall
Drop things Drop things
Riding Have a conductor to askMissing (Al) Route diagram Broken bus
(suggested by participant)destination stop | with references [8] Assault
[10] Fall Wrong
Assault information from
people
Getting | (Al) Free space tget off | Fall (Al) Description of| Fall
off (Bus stop layout) [7] Assault bus stop layout [5] Shock with a third
Step on mud person
Walking | (Al) Sequence of picturgsGet wrong| (Al) Complete path Get lost
of the path to final direction drawing from bus stop Assault
destination [9] Fall [10] Knocked down
Assault
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The next Subsections 8.4.1.2 and 8.4.1.3 explereetbults obtained with the real

journey exercises, B1 and B2.

8.3.1.2

Results from Real Journey 1: UnB to Has@aher

A brief description of the journey was introducadSection 8.1. Table 8.12 illustrates

the set of information selected to construct ttam fbr this first journeyBrasilia’s map
+ Lago Sul Timetable + Route map 100.2 and 147 (@f3). The timetable and the

route map are official information types producgdd¥Trans. The time table is

available by internet but the route map is notlaizée for the public.

Table 8.12 — Information Gathered to Initiate JeyrB1

REAL JOURNEY BL1 Information Used to Compose PLANa8ilia’s map + Lago Sul Timetable +
Route map 100.2 and 147 (DFTrans)
Stage # Type of Information Potentidl  SelectédProcessed Selected
+
Processed
Walk O 1| Path identification Information 1 0.5 .50
2 | Distance (time) to walk 1
Wait 9 | Bus Stop Identification 1 1 1 1
13| Waiting time 1 1 1
GetOn | 15| Bus Service Identification 1 1 1 1
20 | Path identification 1 1 1
Interch | 21| Bus Service Identification 1 1 1 1
22 | Time wasted at interchange* 1
24 | Landmarks References 1 1 1 1
Ride 25| Direction 1 1 1 1
26 | Distance (time or km) 1 1 1
Get Off | 28| Landmarks References 1 1 1
29 | Bus Stop ldentification 1 1 1
32 | Path identification 1 1 1
Walk D | 34| Distance to walk 1
40| Target (Hospital) identification 1 1 1
TOTAL 16.00 5.00 12.50 12.50
Total E 10.00 5.00 9.50 9.50
Total T 5.00 0.00 2.00 2.00
Total Al 1.00 0.00 1.00 1.00

Table 8.12 illustrates that from the 16 attributest could be potentially used, only 5.00

points were formalised in the plan representat@i¥4, weak process, Table 7.16).

Details of the plan task can be verified in Tah(E38

Table 8.13 illustrates that the plan (written/o@i)y formalised bus services (two

alternatives), some sort of direction for the rgdgtage (landmarks references: the

bridge, “Ponte das Gargas”).



Table 8.13 — Outputs extracted during planning @zer

The Plan Sheet

Details of the plan

Transcription:

Paranoa-Rodoviaria

100.2

Séao Sebastido/Rodoviaria PP
(Ponte das Gracas)

0.147

Translation:

2 alternatives bus services:

i. 2 destination points (Paranod-Rodoviér|a)
+ number of the bus (100.2)

ii. 2 destination points (S&o Sebastidao/
Rodoviaria PP) + 1 landmark reference
(Ponte das Garcas, a bridge) and the
number of the bus (0.147)

Oral version: “Go to Rodo PP then get a busg
(100.2) to Lago Sul”

Extra questions:

i. Difficulties anticipated: Might have
trouble at the interchange point becaus
of the time.

ii. I'would like to see the interchange point
more organised.

iii. Personal strategy if problem occurs: Ask
around.

iv. Preference mode: “Car or taxi, because
of the time issue.”

v. Reliability of Bus [0-100%)]: 5%
confident he would arrive at the
destination on time.

D

The same rationale was used for the score obtéamede information processed before

the journey execution, represented in Table 8.38l€¢cted + Processed’ column). Table

8.14 illustrates the three main outputs obtainathduhe application of the tests to

extract information processing: The Representaifaiourney, The Token

Manipulation and The Technical Questionnaire. Timgliaation of the tests revealed

that substantially more information was captureti§@, representing 78% - a good

level of process, according to Table 7.16)
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8.14 — Tests outputs - extracted (processed) irdbom before journey

Representation of Journey Token Manipulation TexddrQuestionnaire

Table 8.15 illustrates the awareness of informalbipistage. The ‘Walking to Bus Stop
was weakly represented, only 25%, which can bepnt¢éed as the result of the
participant’s familiarity of the area (she is adgnt at UnB). Figure 8.3 illustrates the
difference between information processed and inédion provision (potential

information).

Table 8.15 — Awareness of Information per Stage

B1 Real Info Information AWARENESS
Stages Investigated ~ Processed Of
Potential Pre-Journey INFORMATION
Walk O 2.00 0.50 25.00%
Wait 2.00 2.00 100.00%
Get On 1.00 1.00 100.00%
Interchange 3.00 2.00 66.67%
Riding 3.00 3.00 100.00%
Get Off 2.00 2.00 100.00%
Walk D 3.00 2.00 66.67%
TOTAL 16.00 12.50 78.13%
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stage surface

ANGELA B1 - Awareness of Information

3.50 - Walk O
3.00 3.00
2.50 Walk D ' \ Wait
2.00 - :
1.50 - .
1.00 +
0.50 + Get Off GetOn
0.00 -
Y Q> @ ) & Q
$® &O ’o(\g \&Q \.O N
& & ¢ F ¥ .
(\\e} Riding Interchange
X

‘I:I Potential m Pre-Journey ‘ ‘ Potential @ Pre-Journey ‘

Figure 8.3 - Awareness of Information, before jaynB1

Figure 8.4 illustrates all the curves which trateskhe individual's use of information

(selection, processing and use) for this spedificiey.

It can be noticed that the area &b " information investigatedsPot) does not
cover all stages recommended by the devigtiancv)curve (being ‘Waiting’” and
‘Interchange’ the stages most ignored). For thétilgg on’ stage, the Potential region
does not cover even the minimum of information res@nded to complete it. The
participant’s information processir{§Pre) did not take advantage of all the
information provided by the information pieces istigated , particularly at the
‘walk to bus stop’, the ‘interchange’ and the ‘watkhospital’ stages. The cur{®InJ)
shows that the participant used more informati@mtbhe had processed during the
‘walking to bus stop’ and the ‘get on’ stages, segjng that this type of information
was captured by environmental clues. Finally, thstfourney interview and the
representation of the journéy illustrate the important aspects of the journeat th
this participant considered to be important to refma third person in order to execute
the same journey. In the participant’s view the kagis is on the ‘get off’ point, the
only stage in which the amount of information recoemded is higher than the

minimum, and equal to what the information invesstégl could deliver.
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Female 01 — B1: UnB to Hospital Daher

Walk O
5.00
4.50
4.00
3.50

\ 3.00

2.50

Get On
Riding Interchange
- <O~ - Minimum Deviations Potential
== Pre-Journey = In-Journey Post-Journey

Figure 8.4 — Different Types of Information Maniptibn, B1
Table 8.16 and Figure 8.5 illustrate the partictisaawareness of capability. In general
terms, the awareness of the individual's capabilias worse (52%) than the awareness

of information (78%, Table 8.15).

Table 8.16 — Awareness of Capability per Stage

B1 ICp:Ecr Real Info AWARENESS
Stages Investigated of

Deviations | Accumulated CAPABILITY

Walk O 3.00 0.50 16.67%
Wait 4.00 2.00 50.00%
Get On 2.00 1.0( 50.00%

Interchange 5.00 2.00 40.00%
Riding 3.00 3.00 100.00%
Get Off 3.00 2.00 66.67%
Walk D 4.00 2.00 50.00%
TOTAL 24.00 12.50 52.08%

309



stage surface
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GetOn
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Figure 8.5 — Awareness of Individual CapabilitiB&

‘Riding’ was the only stage fully covered accordioghe Capability Awareness

concept. All the other stages can be considerelkciegl by participant.

Figure 8.6 illustrates, in more detail, the relatietween the information manipulated

before, in and after the journey — the curves amedsturfaces illustrations.

curve surface

Female 01 — B1: UnB t o Hospital Daher Female 01 — B1: UnB t o Hospital Daher

GetOn

Interchange

‘ —#— Pre-Journey —# In-Journey Post-Journey ‘ ‘ O Pre-Joumey ™ In-Journey ® Post-Journey ‘

Figure 8.6 — The Pre-Journey, In-journey, Postideyinformation Curves, B1

The ‘Pre-Journey(SPre)and the ‘In-Journey(SinJ) information are not synchronised.

As described before the ‘walking to bus stop’ amel ‘getting on’ stages consumed
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more information (probably from the environmentiales) than was formally processed
by the participant, as far as the tests could cagtuFinally, the ‘Post- Journey’
information processed when compared with what was used the In-Journey

(SinJ) shows concerns about the ‘riding’ stage.
Table 8.17 illustrates the faulty stages accordinipe two different indicators. Faulty
stages are stages where the information is bel®@, @0nveak process of information,

according to Table 7.16.

Table 8.17- Faulty stages revealed by Indicators

Indicators Walk O] Wail GetOh Interch. Ride Get Offvalk D
Awareness of Information X
Awareness of Capability X X

Table 8.18 demonstrates some verbal statementsrddauring the baseline phase.
Figure 8.7 shows the values of anxiety and attargi@luated after the journey

execution.

Table 8.18- Coping Strategies, Feelings and Paorept

Stage Coping strategy Feelings/Perceptions
Plan ‘Go to Rodo PPthen get a bus
(100.2) to Lago Sul”
Walk to bus stop
Wait # “Might have troubleat the
interchange point because of the time}”
# "It was an adventurand at the
interchange point | had to wait a lot.”
Get on
Ride # “In terms of time it was Ok but the| # “In terms of time it was Ok but the
journey itself was full of risks. The | journey itself was full of risksThe tyre
tyre was flat, after 3 minutes stoppedwas flat, after 3 minutes stopped the
the driver informed that he was goingdriver informed that he was going to
to continue the journey (slower). The continue the journey (slower). The
driver said that there was no risk. S0 driver said that there was no risk. So |
decided to continue the journédy decided to continue the journey.”
Getting off
Walk to hospital “The path to the hospital wassy
because the hospital was just on the
street | got off but | didn’t know about
it, | was a bit concerned to find"it

# Difficulties and Help

From the quantitative measures of awareness amutiléative analysis of the data it

can be said that the apparent neglect of the ‘Wglikd Bus Stop’ stage was, mainly,

due to her high knowledge level about the origesar
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—— Attention == Anxiety Risk === Difficulty

Figure 8.7 — Anxiety and Attention values along jineney, B1

Figure 8.7 illustrates that to be coherent withfeelings, more information should be
processed about the ‘Getting Off’ stage. The Postrnky evaluation (extraction of the
attention and anxiety reported levels, questioa/b4 Chapter 6) revealed that the very
end part of the journey (‘Getting Off’ and ‘Walkirig Destination’) were the stages
about which she was most concerned.

In terms of time, a constraint was imposed (45 teiguto produce the plan and execute
the journey, at the beginning of the plan exerdigben reviewing time issues, the
participant believed that 75 minutes would be regglijust to do the journey. The actual
time taken to execute the journey was 49 minuths.appointment was fixed for 17:15;
she arrived at 17:05. She declared (question #&le 6.2) that she arrived at the
hospital on time without problems, despite operati@complications. For the
experimental control, the interviewer’s judgemeisswhat participant arrived at the

hospital on time for the appointment, despite spnoblems.
8.3.1.3 Results from Real Journey 2: UnB to Hospital Bara
A brief description of the journeys was introducedection 8.1 and Table 8.19

illustrated the type of information selected to stonct the plan for the first journeyhe
Map of the destination area + the Lago Norte Tifleta the Route map 136.1
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(DFTrans). The map of the destination area is akbglat newsagents; the timetable and

the route map are information provided by DFTrans.

Table 8.19 — Information gathered to Initiaterdey B2

REAL JOURNEY B2 Information Used to Compose PLANapof destination area + Lago Norte

Timetable + Route map 136.1 (DFTrans)

Stage # Type of Information Potentigl SelectedProcessed Selected
+
Processed
Walk O 1| Path identification Information E 1 1
2 | Distance (time) to walk L il
Wait 9 | Bus Stop Identification E il 1
13| Waiting time 1 1 1 1
Get On 15| Bus Service Identification = 1 1 1 1
17 | Cost * 1* 1
24 | Landmarks References H 1 1
Ride 25| Direction ] 1
26 | Distance (time or km) T L 1
Get Off | 28| Landmarks References Al 1 5 1 1
29 | Bus Stop ldentification E i 1
32| Path identification | 0.25 1 1
Walk D 34| Distance to walk** 1
40| Target (Hospital) identification| E 1 1 1 1
TOT 13.00 3.75 13.00 13.00
E 8.00 2.25 9.00 9.00
T 4.00 1.00 3.00 3.00
Al 1.00 0.50 1.00 1.00

* Cost was not formally given by information syst
** Distance to walk: was not present either in séten or in processing phases.

Table 8.19 illustrates that from the 13 types tilaites that potentially could be used,

only 3.75 (29%) were formalised in the plan repnéston. The total of information

extracted (selected and processed: 12.00, witrangidering cost, an information that

was not provided by the specific set of informatiovestigated to compose the plan,

but known by participant, as revealed by the TemdirQuestionnaire application)

represents 92.31% of what the set of informationaféer, which is considered to be a

very high level (refer to Table 7.16) of informatiprocessing (and higher than B1

(78%))

The information accumulated to compose the jou(tiey awareness of information)

can be interpreted as good enough to completethiagy. However, looking at the

Deviation curve (Figure 8.9), which emphasisediffeculties caused by the

discrepancies between the individual capabilityjgion and the required capability

environment in theory, the participant should hemestigated more information and

should have planned the journey better. In factretseencountered many problems
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along the journey, both in operational terms (l@ragt at the bus stop) as well as the
need of confirmation to get off. In practical tegrtiee required information was not
available: i.e.: the information system could redt where the bus was along the route.
Because there is no type of information insidelthe (visual/audio) and the bus stops
are not plotted in the route map, the driver/comalueas the main source of

information.

Table 8.20 illustrates the awareness of informapenstage and Figure 8.8 is the visual

representation of this

Table 8.20 — Awareness of Information per Stage

B2 Real Info Information AWARENESS
Stages Investigated  Bf Journey Of
Potential Pre-Journey INFORMATION
Walk O 2.00 2.00 100.00%
Wait 2.00 2.00 100.00%
Get On 1.00 2.0( 200.00%
Riding 3.00 3.00 100.00%
Get Off 2.00 2.00 100.00%
Walk D 3.00 2.00 66.67%
TOTAL 13.00 12.00 92.31%

The 200% computed for the ‘get on’ stage revediad participant knew more
information than the information pieces investigateuld provide. This particular
information was the cost, that for this participén65 years) was a mandatory type of
information, and she demonstrated that she knewahe when the Technical

Questionnaire was applied.
Figure 8.8 shows that the Potential and the Prerdgwcurves are more synchronised,

most of the stages processed what the informatatdgotentially deliver. In the

‘walking to hospital stage’ participant should hgrecessed more.
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Figure 8.8- Awareness of Information per stageotsefourney, B2

Figure 8.9 illustrates all the curves which repnégke individual’s use of information

(selection, processing and use) for this speaificney.

The figure shows that the area of information itgesed does not cover all
stages recommended by deviatiGev)(except for the ‘riding’ stage, where the
potential, the deviation and the information preeekto do the journey coincide). As a
whole, it can be said that because the ‘Potentitdrmation investigated is not enough
to deal with the set of the theoretical individuapabilities needed to counter-answer
the environment capability required (deviationg pgarticipant might find difficulties,

particularly, along the final stages of her journey
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Female 01 — B2: UnB to Hospital Sarah

Walk O
5.00
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4.00
350

Walk D
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Riding
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i Pre-Journey == [n-Journey Post-Journey

Figure 8.9 — Different Types of Information Maniptibn, B2

Figure 8.10 illustrates, in more detail, the r@atbetween the information manipulated
before the journey — curves and surfaces illustnati It can be perceived that this
participant has investigated information to fultyver hen along the ‘getting
on’ and ‘riding’. All the other stages of the joesnshould have been considered in

more detail.
Curve Surface
Female 02 — B2: UnB to Hospital Sarah Female 02 — B2: UnB to Hospital Sarah
Walk O Walk O
5.00 5.00
3‘50 3.50
:3.00. Walk D - Wait
Walk Dj 2,5 / Wait

Get Off Get On

Riding

Riding

Deations ® Potential ® Pre-Joumey

Deviations —— Potential —— Pre-Journey |

Figure 8.10 — Information manipulated before joyrne
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Table 8.21 and Figure 8.11 show the Awareness p&kikty disaggregated by stage of
the B2 Journey. In general, the individual’s awassnof capability improved (52% to

65%) when compared with Baseline 1.

Table 8.21 — Awareness of Capability per Stage
B2 ICp:Ecr Real Info AWARENESS
Stages Investigated of
Deviations | Accumulated CAPABILITY
Walk O 3.00 2.00 66.67%
Wait 4.00 2.00 50.00%
Get On 2.00 2.0( 100.00%
Riding 3.00 3.00 100.00%
Get Off 3.00 2.00 66.67%
Walk D 5.00 2.00 40.00%
TOTAL 20.00 13.00 65.00%
stage surface
6.00 Walk O
5.00
50
5.00 %
Walk D /;; Wait
4.00 50 \
3.00 5%
0.0

2.00 -
1.00 + E:E Get Off \ Get On
0.00 -

Walk O Wait GetOn Riding Get Off Walk D
Riding

‘DDeviation lPre-Journey‘
Figure 8.11 — Awareness of Individual Capab#itiB2

Figure 8.12 illustrates, in more detail, the relatbetween the information manipulated
before, in and after the journey — curves and sedallustrations. A large part of the
‘In-Journey’ curve is outside thePre-Journey curve (surface) meaning that it the
‘walking to bus stop’, ‘waiting’ and ‘walking to déination’ were stages where the
amount of information processed (demonstratedpisnough to deal with the
requirements of the environment. The! ' exercise just showed some
concerns about the ‘waiting’ and the ‘getting affages. Table 8.23 and Figure 8.13
(coping strategies and feelings curves) show sanaeece of these concerns.
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Figure 8.12 — The Pre-Journey, In-journey, Postrlmuinformation Curves, B2

Table 8.22 illustrates the stage with problems ating to different indicators.

Table 8.22- Faulty stages revealed by Indicators

Indicators

Walk Q Wait

Get On

Ride | Get Off | Walk D

Awareness of Information

Awareness of Capability

X

Table 8.23 demonstrates some verbal statementsrddauring the baseline phase.

Table 8.23 - Coping Strategies, Feelings and Paorep

Stage

Coping strategy

Feelings/Perceptions

Plan

1 knew the area beforéwent to visit
the hospital once. My original plan
was to go to Rodo PP then get a bus
Lago Norte but looking at Lago Nort
timetable | realised that there was a
bus on L2 going to Lago Norte 136.1
and one starting at Rodo (136he
decision was to do with the frequenc
which one has more available bus orj
the schedule 15:00 onwardse
difference is the frequency or to take
two busesl decided to go to L2 and
take just one bus. About the
destination | though it was at the
beginning of the Lago Norte QI 03 an
not QI 13"

to go to Rodo PP then get a bus to La
> Norte but looking at Lago Norte

dQ! 03 and not QI 13”

“| knew the area beforé went to visit
the hospital once. My original plan was

timetablel realised that there was a bu
on L2 going to Lago Norte 136.1 and
one starting at Rodo (136he decision
was to do with the frequency which on
has more available bus on the schedu
15:00 onwards. The difference is the
frequency or to take two buses. |
decided to go to L2 and take just one
bus. About the destinatidrthough it
was at the beginning of the Lago Nort¢

Walk to bus stop

Wait

#“The wait was difficult, raise my
anxiety, and the bus stop was
uncomfortable.”

318

D



“I had a long wait at L2 I've just
waited there is nothing to do.

“At the waiting stage L2, | have to wait
too lond

“I had along waitat L2, I've just waited
there is nothing to do.”

Get on

Ride

“Some signs would be helpful but
most of them are oriented to drivers.

diagram of the route with all the stops
after Bragueto Bridge and a sign of the

hospital next to the bus stop. In POA
each bus stop is named with the mos
important landmark nearby, that wou
be easier for pedestrians”

A

D

t
d

Getting off

# “The exact place to get off w3
another difficult pointl needed to as
conductot

# “Where to get off. The alternative ig
to ask the conductawhich is the
nearest stop to the hospital. The risk
to get off at the wrong bus stop; be
molested by unknown person and the
fact that the area is isolated.”

1s#  “The exact place to get off was
anotherdifficult point | needed to as
conductor”

# “Where to get off. The alternative is {o
ask the conductor which is the neares
isstop to the hospital'he risk is to get off
at the wrong bus stop; be molested by
2 unknown person and the fact that the
area is isolated.”

Walk to hospital

“... and theoonfirm the direction of
the Hospitawith a pedestrian near by

stop at destination.”

# Difficulties and Help

From the quantitative and qualitative measurearntloe said that the participant has

improved in terms of acquisition of information.&ktress predicted and felt during

‘Waiting’ and ‘Walking to Hospital’ stages, illustred by deviation curve, could have

been avoided if she had made more use of the A-pypce of information provided by

the experiment, such as “Sketched route with lamkdshavhere the ‘getting off’ point

was clear or the ‘Complete drawing from bus stopdspital’. Nothing could have been

done about the ‘Waiting’ stage, at the time oféRkperiment was applied, because this

was the level of service(and information level)yided by Brasilia’s Public Transport

Regulators.
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Figure 8.13 - Anxiety and Attention values along jburney, B2

In terms of performance, the participant consideéhedourney more difficult than the

B1, with emphasis at the ‘wait’ stage.

In terms of time, similarly to the first journeytiene constraint was imposed at the
beginning of plan exercise (45 minutes) to do tla@ and execute the journey. When
reviewing time issues, the participant requestechites to arrive at the destination
on time. The appointment was fixed at 15:46, fad06She arrived at the entrance at
the hospital at 16:50. The participant has miseedappointment (delay of 10 minutes)

due to the long wait at bus stop.

The actual time taken to execute the journey wasrat 57 minutes. She failed to arrive
at the hospital on time; she had to wait a veryglpariod at the bus stop, demonstrating

high levels of anxiety.

8.3.1.4. Differences between Female-01 Baselined1Baseline 2 Behaviours

Table 8.24 shows the main results of B1 and Bgh$lilifferences were observed but
mainly due to the impact of the Interchange stag8b. It can be observed, that,
62.50% (B1) and 61.54% (B2) of information inveatid concentrated on answering
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essential questions, 31.25% to answer issues ddlatéme and only 6.25% (B1) and

8.00% (B2) is concerned with accessibility issues.

Table 8.24 — Main Differences from Information Istigated and Pre-Journey
Information Accumulated, B1 and B2

Potential Pre-Journey
B1 B1(%) B2 B2 (%) B1 B1(%) B2* B2 (%)
TOTAL 16.00 - 13.00 - 12.50 13.00 -
Total E 10.00 62.50% 8.00 61.549 9.50 76.00% 9.00 69.23%
Total T 5.00 31.25% 4.00 30.779 2.00 16.00% 3.00 23.08%
Total Al 1.00 6.25% 1.00 7.69% 1.00 8.00% 1.00 7.69%

* Knowledge about fare tickets.

Table 8.25 illustrates the evolution of differenbesween the Information Awareness

and the Awareness of Capability.

Table 8.25 — Differences in Awareness, B1 and B2

AWARENESS AWARENESS
Journey of of
Stages INFORMATION CAPABILITY
Bl B2 1 Bl B2 2
Walk O 25.00% | 100.00% 16.67%| 66.67%
Wait 100.00%| 100.00% =| 50.00%| 50.009% =
Get On 100.00%| 20000% | = 50.00% | 100.009
Interchangel 66.67% - 40.00% -
Riding 100.00%| 100.00% = | 100.00%| 100.00% =
Get Off | 100.00%| 100.00% =| 66.67%| 66.67% =
Walk D 66.67% 66.67% = 50.00%| 40.00%
TOTAL 78.13% | 100.00% 52.08%| 65.00%

In general terms, some improvements can be obselw#ng a few stages of the
Journey Chain for the both types of awareness, lyndirring the first part of the

journey (the ‘walking’ and the ‘getting on’ stages)

8.3.1.5. Conclusions about Female_01's Case

In terms of the selection of information (oral amdtten information used to compose
the plan), no improvement is observed. The inforomainvestigated was kept to the
traditional types: localise destination, identigngce and the timetable. No evidence of
any concerns with the Accessibility Issues typenfiirmation was captured except
when the participant was prompted: In this casephirticipant chose the ‘schematic

path from bus stop to hospital’ as an informati@ce that could help her.
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In both cases the area covered while selectinggssing and using information was
smaller than the level recommended by the partitipaeviation curve, as illustrated
in figures 8.4 and 8.9. This can be interpreteché@n that this participant’s strategies
can be enhanced towards a better understandingy @Wn limitations and a better plan
formulation in order to reduce anxieties and smalo¢hjourney’s obstacles, especially

where the environment conditions were so adverse.

In terms of performance (execution of journey),jB2rney was found to be more

difficult than B1 even with the operational problemB1.

In relation to the type of information selectecctmmpose a plan, it can be concluded
that the poor level of information and the low leekoperational service provided by
Brasilia’s Bus System can impact significantly be participant’s feelings throughout
the journey (Figure 8.13, illustrates the relati@tween the reported levels of anxiety
and the lack of support at the 'waiting’ stage'hellack of accuracy of the information
provision is one of the major concerns in Bradfligblic Transport Systems and needs

repair.

Sections 8.3.2 and 8.3.3 present the results @utaiith the replication of the
methodology into two other cases: A Female-02 @ary old) and a Female-03 (81
years old). The subsequent analysis is presentadliort version emphasizing the
differences between B1 and B2 and the main imprevesnduring the experiment. A
more interpretative approach is used to analysedhicipant’s coping strategies in the

real environment condition. The analysis concees at:

I. Type of information (E/T/Al) used to plan (writtenoral versions) during the 5
journeys: the information pieces investigated dnedtype (E/T/Al) they cover.

ii. Differences in the pattern of choice of informatlmefore and after the treatment;
iii. Differences in capability awareness before and #fie treatment;

iv. Relation between attention, anxiety and diffictéauring the journey and

v. Success or Failure in achieving the task propogdtddexperiment.
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8.3.2 Female-02 Case

8.3.2.1 Selection of information to compose plans

Table 8.26 lists the information pieces used topose the plan for the five journey-

exercises.

Table 8.26 — List of Information Investigat@dRlan

Time Degree Plan Quality
Experiment Oof Information Selected to Plan (subjective
Phase Difficulty opinion)
to Plan
Real Journey 0 i. Telephone Service 8
1(B1) 6 [very easy] [good]
(Interchange)
5 i. Telephone Service 156.6: Participant was 6
6 [moderate] informed about 160.2 bus but was alerted that [moderate]
the next service was at 16:00
Virtual “I cannot use this service. What should | do?”
Journey 1 Interviewer showed the participant the
information available. The participant has looked
at Timetable to NB with difficulties. She used
lens to help reading. She found another pus
departure time at 09:40.
Virtual 2 i. Timetable 5
Journey 2 6 [easy] ii. Route DFTrans [moderate]
Virtual 2 i. Telephone Service 5
Journey 3 3 [easy] ii. (Al) Complete Drawing map bus stop to [moderate]
hospital
Real Journey 5 i. Telephone service 5
2 (B2) 8 [moderate] [moderate]

(Interchange)

After the presentation of information that couldused in each phase of the

experiment, some minor changes in the plan pa#esperceived, but, most of the time,

the direct information via telephone service wasdtietegy (choice). In general, she

thought her plans had a moderate quality and sheidered the planning task to be

easy to moderate.

Figure 8.14 examines the task to do the plan acuptd experimental procedures. It

shows the potential amount of each type of inforomatE-Pot/T-Pot/Al-Pot) provided

by information pieces investigated by the partinipduring the experiment phases. The

actual selection of information (E/T/Al) was vari@bSlight improvements were

observed when Bland B2 were compared: more esk@fitiand accessibility issues
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(Al) types of information were selected, but infbphases (B1 and B2) the selection

was lower than the information system could provitlee plans were restricted to the

bus service identification (the number) and di@ti{the destination name). The

participant’s representation of all journeys caridaend in Annex A.3.

A B A
B1 (6 min) T1 (6 min) T2 (6 min) T3 (3 min) B2 (8 min)
9.00 Know [0] Know [0] Know [0] Know [8] Know [0]
§ 800
£ 7.00
g ¢ 5.00 —
o 0
5% 4.00
0 L
2 3 3.00 A e \
g 100 —— | S
5 000 "/ @ *— —=
1 2 3 4 5
Observations

—m—E(Pot) —8— E ——T(Pot)

T

Al (Pot) —8—Al

Figure 8.14 — Single Case Results: (Potential &&el) Information by Female 02

It is worth mentioning that Figure 8.14 illustratbat her best performance, in terms of

investigation of information (EPot, TPot and AlRatjas in the treatment phase (T3),

while using the Game format, as explained in Chap{&ection 6.2.2.3). In this phase

of the experiment the set of information availabbes presented by stage using a big

board in order to reduce the level of manipulatod consequently the participant’s

working memory load (because everything she nesmledmpare was in front of her).

The core task was to choose the information thghtrelp her. This format of

presentation seemed to help this participant.

Table 8.27 reveals some details from the treatiplease of the experiment.
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Table 8.27 — Most Important Information selectedriy Treatment Phase

PS

|2}

Journey T1 T2
Stage Most important Risk Most important Risk
Information Information

Walking | (Al) Complete path At night is very| (Al) Complete path At night is very
drawing to bus stop dangerous: Assault| drawing to bus stop dangerous: Assault
[9] [9]

Waiting | Timetable [10] Assault Timetable [10] Asttau

Getting | - Fall - Fall

on

Riding (Al) Reference near (Al) Reference near Get the first bus a
the hospital (to gef Assault the hospital (to get Rodo because buse
off) [10] off, e.g. Top Mall)| to Taguatinga are

[8] constantly packed.

Getting | - Knocked down by 3 - Fall

off bicycle

Walking | (Al) Reference neaf (Al) Complete path High pedestrian
the Hospital to| - drawing to bus stop flow
know where to gg [8] High and dangerou
[8] traffic flow

T3 Information selected: Information bought:

(Game) | Telephone Service (1T) Telephone Service (1T)

(Al) Route diagram with pictures on map(Al) Complete Drawing map bus stop

background (2T)
(Al) Sequence of picture of reference alqg
the riding stage (1T)

(Al) Sequence of pictures of crossings
destination area (1T)

(Al) Complete Drawing map bus stop
hospital (2T)

hospital (2T)
ng

=

to

Total Tokens: 7T

Total amount of token given to participant:

to

Table 8.27 shows that the participant considerediie of some Al-type of information

in different stages of the journey and judged therne useful. In terms of risk she

could identify a few: mainly assault and the rigkadl, reflecting her frail condition

(arthritis). Even so, the usefulness of Al-typeoimhation was only apparent when

analysed by stage or in T3 condition but, as itatst in Table 8.26, it was not

transferred to the selection/process of informaitiotihe return to baseline condition

(B2).

8.3.2.2 Differences between Female-02 BaseliaedlBaseline 2 Behaviours

Table 8.28 shows main results of B1 and B2. Thermidifference in terms of the

content of information investigated between B1 BAd The pattern of the choice of

information pieces is absolutely the same; howediffierences can be observed in

terms of information processed before the jourfrg-Journey): on B1, 72% of

information accumulated was concentrated on beltg @ answer Essential questions,
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in B2 there is more information related to Accesisyblssues. This can be interpreted
as evidence that the schema of Journey Chain stegyespartially incorporated by this
participant although she didn't ‘learn’ that the Alpe created for the experiment might
have helped her to better understand the stagasydbe journey and in the actual

execution of the journey.

Table 8.28 — Main Differences from Information Istigated and Pre-Journey
information Accumulated

Potential Pre-Journey
B1 B1(%) B2 B2 (%) B1 B1(%) B2 B2 (%)
TOTAL 8.00 - 8.00 - 10.75 - 8.75 -
Total E 5.00 63% 5.00 63% 7.75 72% 575 66%
Total T 3.00 38% 3.00 38% 2.00 19% 1.00| 11%
Total Al 0.00 0% 0.00 0% 1.00 9% 2.00| 23%

Table 8.29 illustrates the evolution of differenbesween Information Awareness and
Capability Awareness. Considering the Awarenedsfofmation (Pre-Journey
Processed Information by Potential Information, Skapter 6, Section 6.3), the
‘riding’ stage shows a 125% of awareness, meatagthe information processed was
captured from her memory, she knew more than tteenmation investigated could
provide, at this specific stage. The technical joesaire was the test applied to

capture the specific knowledge of the public senaperation where the knowledge was

demonstrated.
Table 8.29 — Differences in Awareness, B1 and B2
AWARENESS AWARENESS
Journey of of
Stages INFORMATION CAPABILITY
Bl B2 1|B1 B2 2
Walk O 12.50% | 6.25%
Wait 100.00%| 50.00% 50.00% | 25.00%
Get On 100.00% 50.00% 66.67% | 33.33%
Interchange| 50.00%| 0.00% 16.67% 0.00%
Riding 125.00%| 125.00% = | 83.33% | 83.33% | =
Get Off 25.00% | 50.00%
Walk D 29.17% | 28.57%
TOTAL 93.75% | 56.25% 35.83% | 28.23%

Comparing the general performance between B1 an@B2crease can be observed in

relation to both indicators: awareness of informand awareness of capability.
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In terms of attention, anxiety, risk and difficelsi Figures 8.15 illustrates the

participant’s behaviours in B1.

Female 02 - B1: UnB to Hospital Daher

10.00 |
8.00
6.00
4.00
2.00
0.00 - 1 1 1 1 1 ‘
Walk Wait Get on Interch Ride Get off Walk

' e

e A{1ENEION el ANXIELY Risk e==l= Difficulty

Figure 8.15 — Self Reported Attention and Anxiegvels, plus perceived risk and difficulties in
B1.

The walking stages were considered the most diffgtages, reflecting her physical
condition (arthritis). The reason for the high lisvie the ‘walk to bus stop’ stage was
due to the inaccessible conditions of the areahé&twalk to hospital’ stage the
participant got lost, as illustrated by Table 8 8ping strategies at the ‘getting off’ and

the ‘walking to hospital’ stages.

Table 8.30 — Coping Strategies, Feelings and Peotesp(B1)

Stage Coping strategy Feelings/Perceptions

Plan “Walk to L2 then get on a bus to Rodo
PP (116) look for the 195 bus stop|at
Rodo and theask where to get ofor

the hospital.”

“l do not have money for taXi

“I walked to L2, 15 minutes, it was very
tiring”

Walk to bus stop

Wait

“ ... then | found 147.6 bus stajter
| have asked to many peofdlar a bus
that would go to Hospital Daher.
waited for 30 minutes inside the b
(very tiring, again).”

“ ... then | found 147.6 bus stop after

Iwould go to Hospital Daher. | waited f
u80 minutes inside the busery tiring,
again).”

“I had a long wait at Rodo PP, what ¢
you do?”

have asked to many people for a bus that

Dr

Get on
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Ride “The bridge is herd know | am near “The bridge is here| know | am nea
the hospital and | need to paythe hospitaland | need to pay attentio
attention And here is the hospital butAnd here is the hospitalut | don't know
I don’'t know where exactly” where exactly

=]

Getting off “... Got off after Gilberto Salom&o“... Got off after Gilberto Saloméo and
and walked for 25 minutes, the drivewalked for 25 minutesthe driver gave
gave me wrong direction” me wrong directioh

Walk to hospital “... andl5 minutes walkingto the| “This areais very isolatedthere is ng
Hospital.” one to ask antlam afraid of dogsThey
havevery dangerous dogs herlewould
I should have done what thenever live here.”

conductor saidgot off at the corne
and walked on the main street for| 4
minutes”.

“This area is very isolatedhere is no
one to askand | am afraid of dogs.
They have very dangerous dogs hérg
would never live here.”

The anxiety represented at the ‘waiting stage’ duiesto the long time waiting inside
the bus (30 minutes) at Rodo-PP. As mentioned egéocombination of the
participant’s poor plan strategy (provided cap#abiland the low bus service level
(required capability) resulted in high levels okeety that might have been alleviated
with the use of the Al-type of information to suppparticipant throughout the stages

(previously) perceived as risky (as illustratedtvy green-dotted line in Figure 8.15).

In terms of time, a constraint was imposed (45 tesuto produce the plan and execute
the journey at the beginning of the plan exerdfgben reviewing time issues, the
participant required 70 minutes just to do thet fosrney exercise B1. At 9:20, the
appointment was fixed for 10:30. The journey sthee09:25. The actual time taken to
execute the journey was 93 minutes. She arrivedhtedor the appointment, at 10:58
(28 minutes late). In the participant’s opinion $las arrived on time, despite some
problems.

The difficulty found in the ‘walk to hospital’ stagvas transferred to the B2 exercise

and made as her argument to not execute the seeahidurney exercise, claiming that
the last time (B1: UnB-Hospital Daher, South Lake) very painful, she felt as if, her
blood pressure was very high and because she didovw the area, she stated that she

could only do the journey by car/taxi.

After the refusal, the interviewer reminded thetipgrant of the Al-type of information
at the destination area that could help her. Sbleeld at the information and realised
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that she would have to walk around 1.0Km and isforced her rejection to do the

journey to Sarah Hospital. (See ‘walk to hospistéige, in Table 8.31). Table 8.31

demonstrates some verbal statements declared dhanganning task and the analysis

of virtual-journey B2. The stages of the journeyrkea (grey) express that the coping

strategy is related to the analyses of the viijmuainey.

Table 8.31 — Coping Strategies, Feelings and Peocep(B2)

Stage

Coping strategy

Feelings/Perceptions

Plan

“Walk to bus stop at L2 (North
direction), get on 136.@&sk driverif
the bus really goes near Hospital
Sarahthenask the conductor where t
get offto go to Hospital Sarah.”

“Car, ask a relative to take me thére

“Walk to bus stop at L2 (North
direction), get on 136.6, ask driver if th
bus really goes near Hospital Sarah th

pask the conductor where to get off to g
to Hospital Sarah.”

en

o

Walk to bus stop

“Walk to L2 is tiring but | know the

area.”

Wait
Get on
Ride “Walk to bus stop at L2 (North

direction), get on 136.6, ask driver if

the bus really goes near Hospital

Sarah then ask the conductor where|to

get off to go to Hospital Sarah.”
Getting off “...ask the conductor where to get qff

to go to Hospital Sarah.”

Walk to hospital

“That picture of yours with the pat
between the bus stop and the
hospital.”

“1 will seat, rest and then walk again
like 1 did the last journeyOh that was
a long walk”

Note: Real Journey was not execute

h# “Difficult will be to walk from bus
stop to the Hospital because | don't
know the ared.

“I will seat, rest and then walk again,
like 1 did the last journeyOh that was a
long walk”

dNote: Real Journey was not executed.

8.3.2.3

Conclusions about Female-02 Case

In terms of the use of information use, Figure$&ad 8.17 illustrate that, in general,

the participant’s curves are below deviation rec@ndations in both cases, meaning

that the participant should have collected andgssed more information (than she

actually did) in order to deal with the environmeiifalls (physical and at information

level). The exception is thén-Journey’ curve which shows high levels of information

‘consumption’ at the walking to bus stop stage sTd@n be explained by the difficulties

observed by the interviewer and reported by thégygant while she was walking to
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the bus stop environment (refer to Table 8.1)hia $pecific case the prediction made
by deviation curve (the theoretical output of thieraction between the individual
capability provided and the required environmeatality) failed. In reality the
difficulties perceived by both the participant ghd interviewer were greater. This can
also indicate that the deviation curve needs tebalibrated. The comparison ICp:ECr

(the effort limits) needs to be rechecked.

Female 02 — B1: UnB to Hospital Daher

Walk O
6.00

Walk D

Riding Interchange
- -0- - Minimum Deviations === Potential
== Pre-Journey == |n-Journey Post-Journey

Figure 8.16 - Information Chain Dimensions, B1

In relation to the investigation of informationcompose plans (potential), it seems that
the current level of information provision is sevland inaccessible that the participant

basically relies on what she has already in mindd&ssed).

Analysis of the plan document shows that theraisisible ‘rationality’ in the use of
the information pieces to construct the plan. Tasidrule is to ‘go to Rodo-PP and
there you will find the bus service you need td@ahere you want’ which represents
her individual rationality (bounded rationality)rfexecuting a journey in Brasilia. The

practicality to apply such a strategy means halong wait periods at Rodo-PP (which
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was perceived as ‘tiring’, Table 8.30) and the ltesight be lose the appointment, as
happened in B1 and lose her independence, asdtigddi in B2. A more general but
worse impact of such coping strategies could begative affection (rejection) towards
the bus mode, demonstrated by the B2 rejectiompadth in terms of the general feeling
towards the bus systems, tested by Battery Tesjutigement was high ([10], see
Table 8.3).

A comparison in terms of performance (executiojoafney) was not possible because
she refused to do the journey to Hospital Sarahtfgurefusal can be considered an
output and clearly illustrates her dependence third person to execute a simple task
as simple as going to the hospital. On the othedhine hospital (Hospital Sarah) does
have a step-free vehicle to collect patients tleatrto do schedule-physiotherapy-

sessions.

In the case of the B2 Journey, the potential infdran selected just covers some stages
along the journey, as can be seen by Figure 8.RFpumh the participant has

demonstrated more knowledge about ‘getting off’ avmalking to the hospital’

Concerning the acceptance of the Al-type infornmaticceems that she thinks they can
be useful but she is not ready to use them. Thicjant allows a third-person-

dependence and might arrange the appointment fen\atrelative could take her.

Her choices are neither the best options nor thesteones. Her plans are extremely
rudimentary and the effort to obtain the informathefore starting the journey is
minimal, meaning it is oriented towards the minimuyiypical behaviour already

underlined by other researchers (Lyensl, 2002)).
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Female 0= B1: UnB to Hospital Sar:
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Figure 8.17 - Information Chain Dimensions, B2

Training sessions to show her the potential of eéggé of information piece and
specific sessions oriented to self-awareness liioita might improve her planning
strategy and might reduce her levels of anxiety@mendence. Better orientation
systems implemented throughout the whole JourneyrGhould improve confidence

and reduce the participant’s dependence.
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8.3.2 Female-03 Case

8.3.3.1.

Selection for information to compose plan

Table 8.32 lists the information pieces used topase plans for the five journey

exercises.

Table 8.32 — List of Information Investigated t@!

Experiment Time Information Degree Plan Quality
Phase (min) Selected Of (subjective
to Plan Difficult to opinion)
Plan
Real Journey 1 Called 156.6 ask for direction but got no 9
(B1) 8 answer. [difficult] [not applicable]
(Interchange) Refused to use any map. Decided to|go
to Rodo-PP and ask.

Virtual Journey 1| 5 Timetable 5 8
(Interchange) [moderate] [good]
Virtual Journey 2| 2 Timetable 6 5
(Interchange) [moderate] [moderate]
Virtual Journey 3 6 6
(Interchange) [medium] [moderate]
Real Journey 2 6 i.Brasilia’s map 5 5
(B2) ii. Timetable [moderate] [moderate]

(Interchange)

Table 8.32 illustrates some minor changes in tha phttern but, at first, the direct

information via the telephone service was the anfic this participant. When the

system was not working she adopted the timetabllkeaalternative main source to

acquire information. In general, she thought hanptas moderate and the plan

exercise was considered an easy to moderate task.

In the first journey B1 (real journey exercise) gragticipant tried to use the Telephone

Information Service from GDF (her natural stratégylan a journey). Unfortunately

the service was not working. The interviewer advigee participant that she could use

the other pieces of information provided by GDK (etimetable, route map) but she

refused to use them and decided to go to Rodo-BRrahher way from there.

In the third journey of the treatment phase (T3, participant did not want to choose

any kind of information. The plan was restrictedtmne points plotted on the blank
sheet which she named as: Rodo-PP, Sobradinho @hat $obradinho with some
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interrogation marks (meaning that she would asknwdte arrived there). The

participant’s representation of all journeys caridaend in annex A.3.

Figure 8.18 shows the potential amount of each ofpeformation (E/T/AI) provided

by information pieces selected by the participantrdy the experiment. The pattern of

the information selection (E-type, T-type and Apéy was variable. Slight

improvements were observed when comparing Bland B2.

A B A
B1 (8 min) T1 (5 min) T2 (2 min) T3 (0 min) B2 (6 min)
q Know [3]
8.00 Know [5] Know [6] Know [2] Know [0]
S 7.0 /
£
s g 6.00 /
>3
g‘-E 5.00 .\ / /
£ E 400 = N //
o
© 5
22 300
E % ‘\ // )” II
£ 8 2,00 T f -
S 100 = &= : 'y
£ 000 o ® o | S
1 2 3 4 5
Observations
—8— E(Pot) —— E —&— T(Pot) T Al (Pot) —@— Al

Figure 8.18 — Single Case Results: (Potential &&8eH) Information by Female 03

Table 8.33 reveals the importance of informatioptaeeed during the treatment phase of

experiment.

Table 8.33 — Most Important Information selectedmyTreatment Phase

Journey T1 T2
Most important Risk Most important Risk
Stage " .
Information Information
Walking to | (Al)  Pictures  of| Traffic (Al) Pictures of crossing Traffic
Bus Stop | crossing points [6] Fall (irregular points. [6] Fall
pavers) (irregular
pavers)
Waiting (Al) Bus time arrival (Al) Bus time arrival at bus No risk
at bus stop (e.g. No risk stop (e.g. countdown) [8]
countdown) [8]
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Getting on - Fall - Fall
Riding (Al) Diagram route | Get lost Asking at Rodo-PP the best | Not very
with picture Fall way to get information. risky
references [6] Get off at wrong | (suggested by participant) [4
place
Getting off - Get off at wrong - -
place
Walking to | (Al) Sequence of There is no risk
Hospital landmarks pictures | because itis too | “Ask, because picture are nat Tired of
[5] close to bud stop | the solution, you can get lost walking
even if you have them.” [5]
T3 (Game) | Information investigated: none Inforraatbought: none

Table 8.33 shows that the participant consideredAktype of information important
and useful in different stages of the journey chairterms of risk she could identify a
few: the risk of falling, or getting lost and prebis with the traffic flow. Even so, the
usefulness of Al-type information was only appamhen analysed by stage and, as
illustrated in Table 8.32, it was not transferredhte selection/process of information in

the return to baseline condition (B2).

8.3.3.2 Differences between Female-03 BaseliaedlBaseline 2 Behaviours

Table 8.34 shows the main results of B1 and B2r& feea slight difference in terms of
the content of the information investigated betwBé&rand B2. The choice of
information pieces investigated has improved froefephone Service to a more
independent form of information, such as Timetald Brasilia’s map which made a
minor impact in the pattern of information procesdbe percentage of essential type of
information has increased (roughly 10 points). Tewel of the Al-type information was

kept almost the same and close to nil.

Table 8.34 — Main Differences from Information Istigated and Pre-Journey
information Accumulated

Potential Bairney
B1 B1(%) B2 B2 (%) B1 B1(%) B2 B2 (%)
TOTAL 8.00 - 13.00 - 9.75 - 11.00 -
Total E 5.00 63% 7.00 54% 6.75 69% 8.50 77%
Total T 3.00 38% 5.00 38% 2 21% 2.00 18%
Total Al 0.00 0% 1.00 8% 1 10% 0.50 5%

Table 8.35 illustrates the evolution of the diffezes between her Information
Awareness and her Capability Awareness. The reardtsariable. In terms of the

information awareness, a slight improvement is @gexl in most of the stages of the
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journey. The awareness of capability, however,lm@mnoonsidered to be a concept that
requires more effort to be appreciated. It seemtsrtiore effort is necessary to make
this participant understand the advantage of uaimgkind of information (the current

information and the created information) to help taeexecute the journey.

Table 8.35 — Differences of Capability Awareneskaid B2

AWARENESS AWARENESS

Journey of of

Stages INFORMATION CAPABILITY

Bl B1’ B2 1 Bl B2 2
Walk O 0.00%| 12.50% 6.25% 6.25% =
Wait 100.00%| 100.00% 100.00% = 50.00%| 25.00%
Get On 50.00% 50.00% 200.00P% 50.00%| 100.00%
Interchangel 62.50%  62.50% 150.00% 25.00%| 60.00%

Riding 62.50%| 62.50%  50.00% 41.67%| 50.00%
Get Off 0.00%| 150.00% 66.67% 50.00%
Walk D 0.00% 58.339 40.00%| 25.00%
TOTAL 68.75% | 39.29%| 84.62% 37.50% 39.29%

In Table 8.35, the column B’ is added to simulate total percentage (39.29%)
penalising the stages in which the information @mnass was not registered because the
information pieces selected to compose the plamdidieliver information demanded

by the stage.

In terms of attention, anxiety, risk and difficeki Figures 8.19 and Figure 8.20 illustrate
the participant’s behaviour captured during B1 B&d

Figure 8.19 illustrates that the participant’'s atxievel was kept the same along the
whole journey to Hospital Daher (B1). The ‘Walkitmybus stop’ stage demanded lots

of participant’s attention, as well as the ‘ridirsgjage.

In Figure 8.20, it can be observed that the pgdici's anxiety level was variable

although no great differences were observed.

In the participant's opinion (comparing Figures B.2nd 8.2) journey B2 was
considered more difficult than journey B1.
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Female 03 - B1: UnB to Hospital Daher
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Figure 8.19 — Self Reported Attention and Anxiegvels, plus perceived risk and
difficulties, in B1.

Female 03 — B2: UnB to Hospital Sarah
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Figure 8.20 — Self Reported Attention and Anxiegvels, plus perceived risk and
difficulties, in B2.

8.3.3.3 Conclusions about Female-03 Case

In terms of the use information, Figures 8.21 aP@ @ustrate that, in general, the
participant’s curves are below deviation recomménda in both cases, meaning that
the participant should have collected and processae information (than she actually
did) in order to deal with the environment pitfgigysical and at information level).

The exception is theri-Journey’ curve which shows high levels of information
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‘consumption’ at the walking to bus stop stage féRe Table 8.1, brief description of
the journey, where the accessibility charactegstiicthe ‘walking to bus stop’ stage

were explained).

In terms of information investigated to compose®dn (the bus service to go to
RodoPP), the” curve illustrates what the Telephone Service wiaide
provided if it was working. Therefore, the surfade¢he Pre-Journey curve reveals
information extracted from memory, when the reaéls of information provided were

zZero.

Female 03— B1: UnB to Hospital Daher
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Get On

Riding Interchange

- 0= = Minimum Deviations e e POt ENti Al
—— Pre-Journey =—l— |n-Journey Post-Journey

Figure 8.21 - Information Chain Dimensions, B1

In terms of performance (execution of journey),\B&s more difficult than B1 because

the ‘walking to hospital’ stage was unknown to plaeticipant.
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Figure 8.22 - Information Chain Dimensions, B2

In B2, the In-Journey’ curve illustrates the difficulties observed anpared at the
‘walk to bus stop and to destination’ stages. Theéntial’ curve is below the

minimum curve recommendations and the informatimtg@ssed before the journey
(‘Pre-Journey) is not synchronised with thé’btential’ curve, meaning that the
information from memory was activated. Some infaliorathat could have been
captured by the information pieces investigated mexgected. The shapes of the curves
show that this participant needs some training agerbetter use of the information
available. Another kind of interpretation is thia¢ information available is not suitable
to help the participant. And one more type of iptetation is related to the environment
accessibility levels, which are very low in Brasitiase. The exact determination and
better interpretation about these interactions retlder research, and some

alternatives for exploring further research arespn¢ed in Chapter 10.

Concerning the usefulness of the Al-type informmatio seems that although she
expressed its value, in practical terms she predeio ask people around than to look at
a map-diagram or a picture-sequence. She exprédsseshe had difficulties in

matching the information from maps or pictureshi® teal environment. (Refer to Table
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8.33, 'walking to hospital’ stage: “Ask, becausetgres are not the solution, you can

get lost even if you have them”).

According to the practical experiment criteria, sfas late for the appointment at the
first real journey, but she thought she was on tiki€:17, the appointment was fixed
(by the participant) for 10:00. She arrived atdlestination at 10:17, too late for the
appointment (>15 minutes late). The participantsiment: “The driver was nice; he
stopped just in front of the hospital. | was noyipg attention, but he stopped”. The
participant evaluated that she had arrived on fon¢he appointment, despite some

problems.

She has arrived on time for the second real jourAe99:34, the appointment was
fixed for 11:10. She arrived at hospital at 10MBhout problems.

Her choices are neither the best options nor thiesteones. The extra journey to Rodo-
PP in order to have access to any kind of inforomais unacceptable in terms of

accessibility standards.

Training sections to show her the potential of egple of information piece and
specific sessions oriented to self-awareness fiioita might improve her planning

strategy.

8.4  CONCLUSIONS ABOUT THE BRASILIA CASE

The methodology created to investigate how (olgegple use information was applied

to three participants in Brasilia.

The analysis in terms of the information selectask (based on the oral and written
version of the plan, the output from SCA designsioot show the process of
information use appropriately. Better understandihthe participant’s use of
information is delivered by the additional analysitered by the Capability Model
principles, where the deviation curve (the theosadtinteractions between individual
capability and environment capability) puts in e@nde the stages that might present

problems, either because the individual is notisieffitly aware of the information
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and/or about his/her own condition or because tive@ment is not accessible
enough. The exact determination of what causeddki@tion is possible but needs to
be examined at a disaggregate level, per stagenaneltests need to be applied
exploring the environmental features of each sthgether words: the interaction

between individual capabilities and environmentatalities needs refinement per stage.

The conclusions about the INFOChain methodologicatedures applied in the
London case (Chapter 7, Section 7.4, items i teaai) also be applied in the Brasilia

case.

The experimental format used in the Brasilia caseduffered modifications due to the
difficulties found in finding participants. The exment was applied to one young (41
years) fit female participant with transport-knodde background and no severe
impairment and two older participants (74 and 84rgewith some mild to moderate

impairments.

Some evidence points to some directions that shmelidvestigated in further research,

for example:

In general:

i. The participants’ knowledge of the information putal (what information can
reveal) is weak.

ii. The Brasilia Bus Information System is poor andcaessible. In practical terms,
the system is reduced to the bus service numbethen8-points itinerary printed at
the front of the buses. Timetables and route dragrare not accessible for the
general public. The provision of public transp@tvice information by telephone
is not reliable and it takes too long to give atoimplete information;

iii. The reduced level of information provision, the pqaality and form of the
timetables and the lack of access to basic infdonge.g.: simple route maps) can
be considered to be barriers in the developmenhfdrmation Awareness and
Capability Awareness concepts;

iv. Although, in theory, the Accessible Information ®yss (i.e.: with Al-type of
information) can help to enhance the Capability Pem@ss, the older participants
are reluctant to use maps and pictures of landmarks

v. Participants are reluctant to use the new formsfofmation pieces provided by
the experiment and they do not take advantageeof tiHowever when prompted,
they absorbed the information and they are abseéoits benefits.

vi. In general, the older participant’s plan strate@iee extremely poor;
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Vil.

viii.

But the older participants are happy with theiatggies (considering them
moderate) and they can execute the real journagisgs (even though they
failed to meet experimental criteria on some o

Participants are very dependent on a third perdwifs. The level of interactions
with another person in order to arrive at destoretiis very high (e.g.: boarding
(get on) stage: interaction with controller, ridiagd getting off stages: interaction
with drivers and conductors, walking stages: irtéom with people around).

Participants demonstrated that they make use oé gmeral environmental clues
(constructed landmarks, bridges, lake), which tiedn to confirm direction.

By Participant:

Female 1: In terms of the information selectionjmprovement was observed. The
traditional type of information was kept: localdestination, identify the service
and timetable. Evidence of the use of the new pAktinformation to construct the
plans (B1/B2) was not observed. Selection of theéyfe of information to

construct the plan was only observed in T2 butWesd not translated into its
effective use.

Female 2: In terms of information selected to cosepplans, it seems that the
current level of information provision is so lowdaimaccessible that this participant
basically relies on her own accumulated informafeig.: from memory). There is
no visible rationality to make the plans. Evident¢he use of the new Al-type
information to construct plan (B1/B2) was not olbsek Selection of the Al-type of
information to construct the plan was only observe@3 but that was not
translated into its effective use.

Female 3: Her choices are neither the best optionghe easiest ones. The extra
journey to the main city station (Rodo-PP) in ortbeget some information is an
unacceptable situation for any Accessible Infororatystems. However this fact
(the extra journey) doesn’t seem to affect thigip@ant. Evidence of the use of the
new Al-type information to construct the plan (B2)JBvas not observed.

Concerning the usefulness of the Al-type informaijdables 8.11, 8.27 and 8.33), the

same conclusion as stated in the London Caseceiped: it seems that although all

participants think the Al_type information can kseful (value of information per stage,

> 5) they are not ready to use them. Another in&gbion, as suggested in Chapter 7

(Section 7.4), is that the restrictions imposedhgyINFOChain experiment format

(time constraint combined with not being able tetanaterial on the real journey

experiment) mask the acceptance of the Accessilidenhation type. A less restricted

forms of INFOChain application should be investghto analyse the reception of the

new types of information within the group study.
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The lack of information about bus system makegp#récipant create their own
strategy to move around the city, among them thiealeeommunication with a third
person seems to be a reasonable source of infemfati all of them even though all of
them have, at least, mild impairment in followinglanstructions based on spatial
orientation (see Table 8.2).

As demonstrated in this chapter, some participachtseved their target destination,
some did not. In practical terms, only 33% (2 iro6)he journeys could be considered
successful according to the experimental criteaaraqverall analysis is presented in
Chapter 9, Section 9.4).

The methodology applied in the experiment cantilate some sources of the problems
that a development of an Accessible Informatiort&ysneeds to tackle in Brasilia’s

environment, for example:

1. Atusers level:
i.  Resistance to using navigation artefacts (e.g.: dimgrams and picture
references);
ii. Low level education;

iii. Solution based on minimum-effort.

2. Atcity level:

i. Absence of footways;

ii.  Adverse topography (steep footways);
iii.  Long walking distances;
iv. Barriers along walking path;

v. Segregated city layout (“Plano Piloto”).
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9 CROSS-CUTTING ANALYSIS: LONDON AND BRASILIA
CASES

Discussions conducted in Chapters 7 and 8 illleirabme differences found in the two
case study environments. The results of the expatisrevealed some aspects of the
INFOChain methodology that should be improved aifférént aspects that should be

treated in each city case.

In order to complement the study of the INFOChagthndology, a cross-cutting
analysis was made to compare its performance battteetwo cities. The objective
was to explore the differences in performance betwée two cities and to assess the
ability of the methodology to respond to differentvironment conditions. Two sorts of
assessment are expected from this exercise: whhexperiment output responds in
the expected direction and whether the qualithhefresponses is reasonable.

Section 9.1 presents some preliminary consideratidnout the general findings of this
exercise. Section 9.2 comments on the conclusesshed in the London Case. Section
9.3 provides a similar commentary on the conclusi@ached in the Brasilia Case.
Section 9.4 highlights some difference betweertwlteenvironments. Observations
about INFOChain experimental criteria and experinvatidity are presented in Section

9.5 and 9.6, respectively. Section 9.7 closes iapter with concluding remarks.

9.1 PRELIMINARY CONSIDERATIONS

What is important here is to list the general fingdi of this exploratory exercise. They

are:

1. According to the experimental outcomes the constrnf a plan to do a
public transport journey is not an easy task.

2. The strategies used to compose the plan are uqcly

3. The simple availability of information pieces istremough to change plan

patterns.

Other findings are:
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4, Participants use their own rationality to move abthe city. This can be
considered as their habits and unless the infoamagi very accessible,
easy to use and they are familiar with it (suciCasntdown, route maps

etc.) they tend not to use it.

5. Participants are able to find their way to comptagsr journey using
environmental clues and interactions with peoplextvact information
‘on line’ (i.e. during the execution of the jourpey

6. In the post-journey report exercise, participaatgltto minimize and in
some cases deny negative aspects of their perfeariardeclare they

were not late for the appointment.

7. Participants can identify difficult stages in tlogijney but this
identification does not necessarily induce demamdirfore information to

cover the problem.

8. Participants are able to acknowledge the utilitpodessibility information
but they tend not to incorporate this type inforimainto their planning
strategies. Habits and the lack of provision ofeasible information

induce them to repeat the pattern of their ingtahtegy.

These findings formalise some issues that proveadd in the process of specifying
the method to emerge from this research. Firstsiden the piece of evidence that to
plan and do a journey by bus are not easy tasks.tdsk demands time and is closely
relatedto the participant’s previous knowledge in the atga domain (e.g. experience
of the bus system, awareness and inclination tgubgc transport information or
abilities of spatial navigation and orientatiorthe real environment) and there are

different individual coping strategies to deal wiitle interactions with the environment.

Specifics about the two environments where the rx@at was applied (London and
Brasilia) can be found in Chapters 7 and 8. Thiewiht environments were chosen so
that it would be possible to compare the methodologrery different transport and
information conditions. The researcher’s knowledfjthe two transport systems was
very useful because it helped to ensure that allae information was provided in
each case and, where necessary, relevant informmatiald be created where it was not

available.
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Secondly, the emphasis on individual reactions gbiv this study calls into question
approaches that treat a participant’s behaviolfreagery user would have the same

response to the same stimulus.

The third and fourth points can give some justtfmafor why it is also important to
investigate the participants’ behaviours with nemeentional techniques. Approaches
derived from social science, which are sometimewihecriticised by technicians who
are more familiar with the ‘harder’ sciences carubeful tools in the identification of

bad habits and resistance to adopt new forms ofrimdtion.

The fifth point raises doubts about the types @drimation provided by the current
information systems and opens a discussion abeutalue of information systems that

pursue accessibility principles but which do noteroaccess to the whole journey.

Finally the three last points underline aspecisteel to the minimization of effort of

gathering information to plan a journey using palbiansport.

From these eight points it follows that, for thegmses of this research, the more
appropriate way to describe the participants’ bahag and use of information is to
focus on the individual performance, the mechanigmsiderstand and to explore the
patterns of individual habits (how to alter ittlie alteration is considered necessary for

the participant’s convenience)

9.2 GENERAL IMPRESSIONS ABOUT THE LONDON CASE

Although London’s city characteristics illustratdighly dense and complex
environment, its public transport system can besictamed well organised with good

levels of information available for both motorisaed non-motorised public.

During the experiment participants showed that thelieved and expected they were
going to find information on the streets during éxecution of the journey. At first
(Baseline 1) every participant’s plan was very $ampasically, the participant
extracted the bus service number that would tadentto the destination target

(hospitals). Further information was added durimgactual process of doing the
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journey, (e.g.: at the bus stop). In fact, the lawde printed materials at the bus stops
were used to confirm and also to create alternsitivehe plan for quick decisions along
the journey. On the final stage of the journey (Ikifeg to hospital’), they did expect to
find orientation-signs to guide them, however, liagtice, these were not often
provided. It can be said that participants counmtedupportive information to the extent
that they did not pay much attention to the firtafye of the journey when constructing
their plan. If extra information was needed thesuased that they would not have a
problem in asking people around or, more oftericiafis such as policemen, postmen
or delivery drivers. The type of questions askethese circumstances was always
about orientation to achieve sub-goals along thengy chain or confirmation about the
direction towards something that was not in thesual field. No questions about
accessibility issues, in the strict sense, werestegd (e.g. the easiest (barrier free) or

the most secure way to get there).

In terms of the incorporation of the journey cheamcept into the journey planning
process, only a few participants revealed improvemeélhere is a chance to train them
to improve their knowledge during specific stagethe journey and to improve the
way they move around the city, especially if they @ot reluctant to use computers.
The understanding of the new accessible informatienes used (colourful schematic

maps - spidermaps) was not straightforward andete&zlbe explained.

In relation to the environmental aspects of they,cthe physical environment is
increasingly suffering interventions to upgradeessibility levels (e.g.: dropped kerbs,
tactile pavers, smoother footways, and more frigndbrmation and orientation signs).
On the operational side, however, bus drivers’ldigg awareness and parking training
must improve. Among the local government’s resmlities there is still a huge job to
be done with the adaptation of the bus platformsotform to vehicle design in order
to reduce the massive (and unacceptable) gapsvelisguring this study. The system
must be integrated to justify the immense amoumofey already invested in making
the environment accessible for all. As Frye (199&]) Tyler (2002) have underlined,
the physical realisation of the Journey Chain cphoeeds to be intact and cannot be
broken into pieces, otherwise the desired activitynot be completed; more
importantly, it will not be satisfactorily acceskibThe provision of information that
advises about the accessibility of the journeyrigcrucial because it allows the user

to plan their journey in the confidence that thal find it to be possible in the reality.
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9.3 GENERAL IMPRESSIONS ABOUT THE BRASILIA CASE

Although the characteristics of Brasilia are thas & very simple and low density
environment, its public transport system is s#tywbadly organised, with almost no
level of Information Systems for the non-motorigedblic. Outside Brasilia, in the
satellite cities, the level of disorganization e&ses, as well as the density levels, at the
same time that transport conditions decreasedud that can be considered

unacceptable for accessibility standards.

In general, the participants’ quality of planningswextremely poor and economically
irrational. The search for information concentradedhe first part of the journey:
where to get on and which bus to board. It seemistihth sides, providers and
consumers, were used to a reduced level of infeomatrovision. A precarious
timetable (difficult to read, poor designed andayaily not available) was the only
information produced by the regulator and operatrsthe other hand, because of
years of experience of such poor information cood (non-existent and, if present at
all, not correct), participants tend not to demhbasdic types of information and have to
trust the operational staff (at Rodo-PP and drfeersductors) to put information
together during the journey. The interactions betwpassengers and operational staff

were very high and constant.

In terms of experimental criteria, the incorporatad the journey chain concept for
planning the journey was almost zero. No relevandifications were observed in the
strategy to construct a plan for a journey, althosgmetimes participants did register
the value of accessible information. The journegicltoncept and the importance of
the information chain to achieve independence tjitout the journey were not fully
incorporated by participants although a slight ioyvement in the different phases of the
experiment was observed for each participant. @ssiple explanation for the lack of
interest in the use of accessible information viiasaiasy layout of the city and the

absence of different options for arriving at desions.
In environmental terms, the bus service level iy V@wv and unreliable and the network

design is very inefficient and irregular, with lomgiting times. Vehicles are

inaccessible and visibly poorly maintained. Bupsdesigns are inadequate and not
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compatible with the vehicle. Footway conditions poor with all sorts of obstacles and

pitfalls.

One interesting point that can be mentioned whempasing the London and Brasilia
cases is the attitude of participants. Both grafpgsarticipants started with poor to
medium quality plans, emphasizing the identificatad the bus stop at or near to the
origin and the correct bus service to board. InBheasilia case, improvements in the
plan construction were only marginal. In the Londase, however, the improvements
were more substantial with a few modificationste planning strategy observed in at

least one of the journey exercises in the case@bf the participants.

9.4  GLOBAL ANALYSIS OF INFORMATION SYSTEMS PROVIDED IN

THE TWO ENVIRONMENT CASES.

An aggregated analysis (using the ‘max-column’ abl€s 4.8 and 4.11) illustrates the
main difference between the two environments. T8Hlallustrates the information

levels offered in the two environments. Figure & 9.2 illustrates the differences.

Table 9.1 — Information Provision in London and Slia

Walk | Wait Get Interch| Ride | Get | Walk | TOTAL
Origin On Off Dest.
Ideal level of Information 8.00 5.00( 4.00 6.00| 4.00| 4.00| 9.00 40.00

Information offered London 3.4p 2.70| 3.00 3.50| 3.00| 2.00| 4.70 22.30
Information offered Brasilial 2.0p 2.00| 2.00 3.00| 3.00| 2.00| 3.00 17.00

Journey Stages

Figures 9.1 and 9.2 illustrate comparisons betwason and Brasilia and the
respective level of Information Provision. Figur@ @mphasises the difference between

information provision curves.

It can be perceived that neither system delivezgdbal quantity of information
according to the INFOChain classification. The momeblematic stages are the
‘Walking to Bus Stop’ and ‘Walking to Hospital’ gtas. Proportionally, the ‘riding’
stage has the best coverage in both systems. Hovikigeis also the stage that had
demanded more attention and had caused high lelvatsxiety among the participants.
This can be a criticism of the attributes usednalyze this stage (landmark reference;

direction; distance and bus layout/stability indies), given that this stage is the least
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covered in terms of formal information on board ¥eicle. On the other hand,
information captured from the environment (throtigé windows) could have masked
judgments. This is an important output to conswdeen designing further tests and

training for visually-impaired people and cognitigmpaired people.

Differences between Current Information System and
Al Information System (London's and Brasilia's Cas es)

10.00
9.00 +
8.00 -
7.00 ~
6.00 ~
5.00 ~
4.00 -
3.00 -
2.00 -
1.00 +
0.00 -

Walk O Wait Get On Interch Ride Get Off Walk D

‘- Ideal level of Information Information offered Brasilia —e— Information offered London ‘

Figure 9.1 — Differences between Current Informatiystems and the Ideal Al —
Information Systems in London and Brasilia.

Differences between Current Information System and
Al Information System (London and Brasilia Cases)

Get Off

Ride Interch

- -¢- - Ideal level of Information Information offered London === Information offered Brasilia ‘

Figure 9.2 — Differences between current Informmat®ystems and the ideal Al —
Information Systems in London and Brasilia.
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Another important point to consider in relatioriiie information pieces provided
by the current bus system in Brasilia is that na@ntrates on demonstrating how
the system works and not how the desirable movesreamt be achieved. In
London the information level is much better andéh@re some examples where
the information pieces partially deliver the notmimmovement, e.g.: The Journey
Planner (which deals with the ‘walking stages’ aices an intermodal approach).
The information created for the INFOChain experitriatroduces some attempts
to demonstrate knowledge about the direction ohtlbgement (e.g.: Radial
Mobility) and the notion of macro movements betwberoughs/satellite cities
(e.g.: Macro-reference). An information system taild convey the logic of the
city and display alternative movements (betweefediht modes) around the city
(major public services, e.g.: hospitals, librariesyht be a better way to
demonstrate and improve the utility of the publamsport. In parallel, the
information system should be supported by a casistnd comprehensive
orientation system - the ‘on line’ information usedptured by the ‘In-Journey’
curve - when all the clues from the environmenthlgurden cognitive resources

(e.g.: working memory) and affect disabled peopdg/fimding strategies.

9.5 OBSERVATIONS ABOUT INFOCHAIN EXPERIMENTAL CRITE RIA

The study shows that although the group chosermr(q@édople) to test the methodology
can execute the journeys; some of them have fatedrding to the experimental
criteria (Table 9.2). In London all participantsutshcomplete the activity, although
with different levels of difficulty. However, in Bsilia only 2 journeys were

successfully completed by different participants.

Table 9.2 — INFOChain Experimental Criteria Outputs

Environment Participant  Baselineg  Experimental Cidte ST
B1 He has arrived at the hospital on time withputS
problems, although he declared that he was lotdn
Male 1 final stage of the journey.

The Participant requested 60 minutes just to execut
the journey. The actual time taken was 30 minutes.
The appointment was fixed for 16:05; he arrived at
15:55.

The Participant evaluated thée arrived on time
despite some problems
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B2

He arrived at the hospital on time but notheitt

problems, he got lost in the destination area jand

showed a high level of anxiety.

The Participant requested 47 minutes just to exe

cut

the journey. The actual time taken was 35 minutes.

The appointment was fixed for 15:30; he arrived
15:25.

The Participant evaluated thée arrived on time
despite some problems

at

Male 2

Bl

He arrived at the hospital on time withoublplems.

The Participant requested 40 minutes just to exe

cut

the journey. The actual time taken was 23 minutes.

The appointment was fixed for 12:45; he arrivedat
35.

The Participant evaluated th&ie arrived on time
without problems

B2

He arrived at the hospital on time but not with
problems, he was lucky about the waiting time dvel
third person’s instruction in the Walking to Hospi
Stage. He had to run for the appointment.

The Participant requested 60 minutes just to exe
the journey. The actual time taken was 48 minu
The appointment was fixed for 12:00, but he arrige
11:55.

The Participant evaluated that he arrived on ti
despite some problems.

—

cut
tes.

me,

Female 1

Bl

She arrived at the hospital on time but not wuith
problems and declared high levels of anxiely.
reality, the journey was executed without ma
problems at the beginning and with assistance ©f
driver who was asked to help when she boarded
bus.

The Participant requested 90 minutes just to do
journey. The actual time taken was 35 minutes.
appointment was fixed for 15:35 (14:55 if nothi
wrong); she arrived at 14:45.

The Participant evaluated that she arrived on ti
without problems.

jor
th
the

the
The

me,

B2

She arrived at the hospital on time withouhpems,
making connections having used specific informat
(complete path from the bus stop to the hospitiad)
had requested, after planning, and recognised
hospital entrance from the picture.

The Participant requested 40 minutes just to exe
the journey. The actual time taken was 35 minu
The appointment was fixed for 12:30; she arrived
12:05.

The Participant evaluated that she arrived on ti
without problems.

jon

the

cut
tes.
at

me,

London -

Score

100%
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Female 1

Bl

She arrived at the hospital on time without peots,| S
despite some operational struggle.

The Participant requested 75 minutes just to execut
the journey. The actual time taken 49 minutes. The
appointment was fixed for 17:15 and she arrived at
17:05

The Participant evaluated thahe arrived on time,
despite some problems

B2

She failed to arrive at the hospital on tistee had to
wait a very long period at the bus stop, and disgla
high levels of anxiety.

The Participant requested 54 minutes to arrivenaf t
destination on time. The actual time taken to eteecu

the journey was 57 minutes. The appointment was
fixed for 16:40 but she arrived at 16:50.

The Participant evaluated that she had missed| the
appointment, delay less than 15 minutes

Female 2

Bl

She arrived too late for the appointment (28utgs| F
late). Got lost in the Walking to Hospital stage,
demonstrated impatience, anxiety and tiredness.

The Participant requested 70 minutes to arrivenaf t
destination on time. The actual time taken was| 93
minutes. The appointment was fixed for 10:30 bt |sh

arrived at 10:58

The Participant evaluated thahe arrived on time
despite some problems

B2

She refused to do the journey due to the long walk| F
destination

Female 3

Bl

She arrived too late for the appointment (> ibutes| F
late). Misjudged the bus arrival time.

The Participant requested 43 minutes to arrivenaf t
destination on time. The actual time taken was| 65
minutes. The appointment was fixed for 10:00 ghe
arrived at 10:17.

Participant evaluated thahe arrived on timéor the
appointment, despite some problems

B2

She arrived at the hospital on time without proldem S

The Participant requested 96 minutes to arrivenaf t
destination on time. The actual time taken was| 78
minutes. The appointment was fixed for 11:10
arrived at 10:53.

The Participant evaluated that she arrived at the
hospital on time without problems

°2)
>
()

Brasilia -

Score

33%

[S] Succeed, [F] Failed
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Another important observation about the outputseméd in Table 9.2 is related to the
self evaluation of the success/failure of the dgtifthe activity achievement), a very
important concept in The Capability Model propobgdCepolina and Tyler, 2004) and
The Capability Approach proposed by Sen (1993, 1998e particular question

appears: Can the ‘satisfaction’ to complete thvigte based on individual’s report?

The results of the experiment demonstrated thagta&iation of success or failure
should depend on an objective assessment by apandent observer. It seems that it is

difficult for the participants to acknowledge the&gative performances.

9.6 OBSERVATIONS ABOUT INFOCHAIN EXPERIMENT VALIDI TY

The treatment of internal validity identified Bampbell and Stanley (1963) in Chapter
2 are now considereds suggested in Chapter 2, the nature of the sguidgmplex

and, as revealed by the experiment results, sutgjexach participant’s individual
interpretation of the spatial problem, which neddsp investigation in order to give
some possible interpretations about their individigdnaviour, strategy and rationality.

The historical effect cannot be avoided due tonidueire of the human ability to learn
and the ability to make intrinsic metacognitioreiré@nces. It is believed that the
psychological pressure (time constraint in thise¢ad the replication of a real activity
in the real environment offset the impact of theasler in the participants’ outputs (all

participants demonstrated high levels of commitnteriomplete the activity).

The maturation threatlange in a participant’s behaviour that is extoaiseto the
response to manipulationsps diminished by the application of extensive difigrent
testprocedures, before and after journeys explaine@hapter 6 (Table 6.3), to analyse
the evaluation of each participant’s behaviourmyithe treatment and the baseline

phases.

In relation to the testing and instrumentation gimgistency in assessment) the careful
construction of the methodology explained in Chegppeand 6 based on structured
interviews and multiple tests and the use of tmeesanterviewer during the application

of the experiment in both London and Brasilia sdrigeminimise inconsistencies.
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However, the interpretation of the outputs neeqwavement, particularly at the phase
where the information use was captured in theeeaironment. More comments are

presented in Chapter 10.

Statistical treatment was not applied in this stagyexplained in Chapters 2, 5 and 6.

9.7 CONCLUDING REMARKS

After the application of the INFOChain experimemthe two different environments, it
is believed that two basic topics can be improvedrg the participants: the quality of
the plan with a better understanding of what infation pieces could provided and the
level of independence during the execution of therjey to reduce the level of anxiety
generated by the lack of knowledge about their bmiations and about environment
pitfalls. The two lines of training that could prote these improvements depend on
some improvements in the public transport infororatnfrastructure, especially in
network-based information systems (e.g. internsetdanformation). It is expected that,
in the London case, the implementation of Legibd@dion ideas will produce
significant improvements at the interface stagesKing). However, bus stop

environments need urgent adaptations to deliversasiisle standards.

In Brasilia the problem is more complicated becahseactual standards of public
transport are below any modern principles of adbistransport concepts.
Nevertheless, if an intelligent network is implertezh(with emphasis on feeder-
services to support rapid bus transit corridoms), floor buses are adopted, compatible
bus stops are constructed, bus drivers are tréd@sacially in accessibility awareness
and docking-manoeuvres at the bus stops) and ctmseve Information Systems are
delivered there is a chance of different typesisdloled people being able to use the
system with some success. Information Systemsweéld to cover all the journey
stages to be considered accessible and informpigmes need to cover all the levels of

knowledge recommended by this study.

The experiment methodology was constructed atttieidual level because the nature
of the individual is a major element of the pergmwvironment interaction which sets

the demands for information. It is important to ersfand this at the individual level
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before attempting to aggregate into groups of peofthe importance of such studies is
to deliver practical knowledge and to suggest meicias (e.g. the need for special
training sessions to improve knowledge of the sydieols and to reduce anxiety) to
include more people in mainstream transport. Ithinize the case that the current level
of information system is good enough for the majooif young working people but this
study has shown that it is not very easy for ofg#ple to use. The methodology can be
extended to different groups of disabled peoples@ithair users; visually impaired
people; hearing impaired people and cognitive imgzbpeople), provided some

adaptations to the experiment material are develope

Although the methodology can be applied to difféterels of information system
environments, the real gain of its applicationtitha reasonably organised environment
where the minimum standards of accessibility areaaly implemented. It is believed
that the methodology will be more effective amamgse with significant impairments
(frail elderly people, moderate to severe physacal sensory impairments) where it can
expose the impossibility of completing one or mgpecific stages of the journey and
therefore the journey as a whole. The provisiomfafrmation for cognitively-impaired
people needs deeper investigation related to trelhamésms of wayfinding and

independence of executing a public transport journe
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10 CONCLUSIONS AND RECOMENDATIONS

In this chapter the achievements of this researels@mmarised and further
investigation recommended. After some general resniarthe next section, Section
10.2 assesses the extent to which the establigfjedtives have been met. Section 10.3
comments on the conclusions reached in each atéps outlined in Chapter 1 to

verify the working question of the research. Sectif.4 suggests further research
following the achievements of this thesis and ®&c1i0.5 presents the closing

considerations.

10.1 GENERAL CONSIDERATIONS

Buses constitute the main public transport modeast cities of the world. The
accessibility levels of bus systems are very végiabd most of the time they reflect the
importance of public transport schemes inside temlchy of the national public
transport policies. The level of accessibility,tbe other hand, is an outcome of a
society’s response to the needs of particular gr@iphe population — disabled people,
older people etc, in terms of their potential ukthe transport system. In some cases
this is expressed in law and applied in practicesome it is expressed in law but not
applied and in some it is not part of the legiskatiequirement. London could be

argued to be in the first category and Brasilithensecond.

In practical terms, the Information Systems peitajrio bus systems seem to be the last
part treated in a transport system. They are intred after the implementation of
service networks and the vehicle technology. Qaiéon systems, as shown by this

study, are in a worse situation, in some casesdbayot even exist.

There is a widespread understanding amongst rémgarthat Information Systems can
increase the efficiency of the system and that #uld be oriented to meet bus users’
needs. With the development of communicationsrteldgies different information
systems have become feasible, even to the extinit it now possible to deliver
personal information to users. However, the usaefofmation and its components
(content/format/media) are still based on operationots for general and able users. In

practice it is only recently, with the advent otessibility regulations that the disabled
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user has to come to be the focus of studies in &wnBrasilia has a very long way to go

to achieve reasonable levels of accessibility.

In order to understand the general principles ahdividual’s use of an information
system, it is necessary to ensure that appropriatns are employed to analyse this use
in real environmental conditions and to assessi¢ieels at the level of the individual.
This research represents an effort in this lineeétks to understand how the individual
makes use of information in order to complete divié using public transport. In

order to achieve this, it is necessary to find & teaunderstand how the individual uses
information to make a journey. Ultimately, the atijee is to develop a reliable
instrument to analyse existing or designed inforomasystems in terms of their use by
the individual and to produce realistic measurgsesformance, capable of identifying
weaknesses in the information system at differeages in the journey, according to the

individual's perspective.

10.2 MEETING THE OBJECTIVES

The general aim of this research is defined in @rap (Section 1.2) as the provision of
an instrument capable of understanding how pecgeethe information provided and to
analyse the individual’s ability to use availabiéormation. That section also suggests
that this work could support bus system plannetkeir task of analysing the design
and evaluation of accessible information systerhe. development of the INFOChain
methodology reported in Chapters 5 and 6 and ffiGggion in two different city cases
outlined in Chapters 7 and 8 constitute evidenaettiese general goals were reached.
However, it is necessary to investigate whethespezific objectives also defined in

Section 1.2 were satisfactorily met.

This research was structured around one workingtoque“how people use transport
information to complete an activity in an unfamilaxea” using the example of how
older people use bus system information in ordgotto a hospital at an unfamiliar

location. The response to this question followsd fhasic steps:

1. review of theoretical models of human cognition apdtial orientation;
2. review of the specifics of the target group (olgeople) in relation to their use
of information systems;
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review of accessibility concepts;

establishment of a common frame of information gsialfor the journey chain
and

5. set the experiment,

how

whose findings are discussed in the next section.

These five steps, in turn, materialise into a $¢th@e specific objectives:

1. To understand the user’s behaviour to formulateitperiment,

2. To understand how to capture the user’s behaviotgal conditions in different
environments.

3. To construct an experiment to evaluate the uséilgyato use accessible
information.

The extent to which these objectives were metssssed in the next three subsections.

10.2.1 Understanding the use of information to formulate &periment

The first objective of this research demanded thdysof how people use information.
The common assumption of transport informationeystis that general operational
information (e.g.: timetable and route maps) prioviss sufficient to complete a
journey by bus. This assumption is testable argistidy started by assuming that the
operational level of information provided was irfstiént for supporting the different

needs of different groups of people, especiallplulsd people.

In order to characterise the use of informatiowienes of the human cognitive system,
of spatial apprehension (Chapter 3) and of infoiomasystem designs (Chapter 4) were
made. Special attention was paid to the needseahiiyget group (Chapter 2, Section 2.6
and Chapter 4, Section 3.4). These reviews prossergial to the process of designing
and constructing the experiment, as a standardapprcould not be found in the
literature. Two pilot tests were conducted to thstconsistency and understanding of

the experiment.

The understanding of information use was built bgveering two main questions (E
and F, Chapter 5, Section 5.2):
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(E) Has knowledge and the continuous provisiomfiirmation about accessibility
issues improved the participant’s ability to execafplanning strategy? (Discussed in
Chapter 7 and 8)

(F) Is the environment condition (which should b#ected in information system)

limiting the activity? (Discussed in Chapter 9)

The review and the pilot experiment helped thesssent of what should be included
in the experiment, what should be improved (esk aissessment) and what could be
left out (e.g. subjective representation of effpri$ius, the objective is considered to

have been met.

10.2.2 Capturing User’s Behaviour in Real Conditions in diferent environments

In Chapter 2 it was determined that the compreloansi information use needed to be
addressed in real conditions, with interactiondwéal environment objects and scenes.
The problem with traditional approaches of spdtiak tests (in a laboratory, in a closed
and virtual environment) is that they tend to avaigraction with the real environment
because of the need to avoid ‘uncontrolled’ ext@ras. Therefore it was necessary to
develop a procedure capable of coping with thematlre of the interactions between
an individual and the environment, and of delivgniasults that allow the assessment of

the actual features of the problem.

In order to address this problem, Chapter 2 argo@&dSingle Case Analysis (SCA)
would be the most appropriate methodology to captive information required to
assess the use of information, but that this shbellddapted by adding the concept of
the Capabilities Model (CM) (which explores intdrans between individual and
environment) and quantification of awareness. Tbisbined SCA/CM approach was
then employed in this research so that it could fako account the deep individual
observations as they are subject to real envirohcwrditions (Chapter 2, Figure 2.4).

This objective, therefore, was generally met, daildel in Chapter 5 and 6.
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10.2.3 Constructing the experiment to evaluate the abilityto use (accessible)

information

The description that resulted from the review aitat pests was also successfully
translated into the appropriate selection, modikices and improvements of some tasks

in the experiment.

Of particular relevance is the participant’s apitt comprehend and execute the tasks
and the duration of the experiments. Among thesadjants suggested by the pilot test
application were: the adequacy of the tasks prapjdbe improvement of risk
assessment task and the modification of one afethlgourney destination to enhance

the quality of outputs during the planning and exien of the journey.

10.3 CONCLUSIONS

The working assumption of this thesis is state@hapter 1 and is that:
Depending on the level of information provided tes@ecific user
and the level of information he/she can process, tdsk (‘do a
journey’ by bus in an unfamiliar environment), camprinciple, be
possible (easier) if the transport (including imh@tion) system is
accessible and the user knows how to use it (h@wtbde works

and how to put information about it together)

The working hypothesis, therefore, was:
Information about accessibility issues can helpeplgeople to
construct a better plan and consequently succéssimimplete the

journey.
In order to test this hypothesis, a four-step pedl outlined in Chapter 1 (Section 1.2).

The next four subsections summarise the findinizgead to these steps achieved in the

course of this research. The fifth subsection dridn@gesearch’s general conclusions.
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10.3.1 Build up a Theoretical Schema to orient the experimant procedures (item i,
Section 1.2)

The review focused on three specific aspects evegice: generation of cognitive

maps, representation of knowledge and the speddrahe target group (older people)

This review aimed at verifying whether availableltosatisfactorily represent
information use and, if not, whether they couldohekentify possible lines of research
on which this representation could be implemenimexisting conceptual model or
procedure was found that satisfactorily represtrgaise of information but different
approaches from different lines of research (manslychology and geography) were
found that could be used to assemble a theoretitema to support the construction of
an experiment that was reliable but, at the same, tilexible enough to deal with an

individual interacting with real environment condits (Figure 3.6, Chapter 3).

10.3.2 Institute a Common Framework of Analysis: Information Chain Attributes

(items ii and iii, Section 1.2)

The objective of this step was to establish a comframe of analysis for the whole
process of information use throughout the jourride literature review and the outputs
from pilot tests contributed to the analysis ofessibility issues along the journey chain
and to the establishment of the attributes thatlavatfect information use. Forty
different attributes were identified that were ddesed to quantify and qualify

information use (Table 4.6, Chapter 4).

The same set of attributes along the journey clvamfixed and used to verify
individual capability provision and environment abpity requirements in each journey
stage and to quantify the Information Awarenessthadndividual Capability
Awareness that represents the amount of informatioimdividual is actually using and
the potential information that s(he) could use vaithetter understanding of the

accessibility issues involved in a journey by bus.
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10.3.3 Construct the experiment procedures (item iv, Se¢ion 1.2)

The development of the proposed INFOChain methapydéxperiment covered three

aspects of information use at three different masien

1. Before-journey (investigating the selection andcpssing of information
pieces);

2. During the journey (with the actual use of sele@nd processed information,
plus the information absorbed from the environmant)

3. After-journey (with evaluation of anxiety levelsrggrated, attention level
required and evaluation of task performance).

Different approaches and levels of detail were usdhis task. This can be explained
with the help of some previous figures and tab@®sapter 5 (Figure 5.1, Figure 5.2 and
Table 5.1) and Chapter 6 (Table 6.1, Table 6.2Taide 6.3) and Figure 10.1 guided by
the next Section 10.3.3.1.

The methodology proposed is centred on differerntsita quantify information along
the journey: the individual’'s use and awarenessfofrmation. Many of the innovative
trials suggested need to be tested more extengaelplifying the sample size) in order
to be considered valid and reliable. Precaution®waken to make these points clear
when a new test was proposed by the researchepi{&Ha Section 5.4.8 — Place
Cognition Test and Section 5.4.11 — Risk Percamind Risk Behaviour and Chapter
6, Section 6.2.1.1 - Baseline Observations: Th@ielourney Assessment Tasks —
Token Manipulation Test ). They are part of theaddests used to capture the
individual’'s knowledge, feelings and behaviourse¥lare then used as one of the
different ways to capture spatial knowledge, aftecand processed knowledge

respectively before the journey.

In his research Sternberg (1999, p: 21) underlgwade themes on the review of the
major ideas in cognitive psychology studies. Amdmgn, one is concerned with the
validity of causal inferences and ecological vayidiShould we study cognition by
using highly controlling experiments that incre#fse probability of valid inferences
regarding to causality, or should we use more a#stic techniques which increases
the likelihood of obtaining ecological valid findjs, but possibly at the expense of
experiment control? “ He also added: “We may uspigoal methods for gathering

data and interpreting hypotheses but we may usmedist methods for interpreting
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data, constructing theories and formulating hyps¢isebased on theories. Our
understanding of cognition depends when we considtr basic research into
fundamental cognitive process and applied reseagdrding effective uses of

cognition in real world-settings.”

Sternberg’s argument is brought up not to excusecthirent limitations of INFOChain
Methodology but as evidence of the methodology spspace for some important

research areas which have not received much attewithin the transport field.

10.3.3.1 INFOChain Methodological Perspectives ldsd

The INFOChain methodology was assembled to invaiithe impacts of the
individual’s ability to deal with information (sed#process/use) in order to plan and
execute a journey by bus in the real environmemified by the application of different

types of questions and tasks.

Chapters 7 and 8 show that the INFOChain experimemidentify the capability level
with which an individual will start a journey; tlemvironment capability required to
execute a journey, possible pitfalls that thiswudlial will find along the journey and

guantify awareness of information and awarenessipébility this individual presents.

Figure 10.1 illustrates that the inputs requiredMlyOChain to help this analysis are:
the Battery Test in order to understand partictiéeriof the individual (individual
capabilities, Section 5.4 and 5.5, Chapter 5) Aedlburney Environment Inventory to
evaluate the (accessibility) level of the environin@nvironment capability, Sections
5.6 and 5.7, Chapter 5). These are then comparcktharoutput of this comparison is
the DeviationCurve (the predictive tool which identifies possilpitfalls this individual
will find along the journey). Sensitivity analyssssuggested for the calibration of the
Deviation Curve through the formal introducing abgctive variables, such as: the

individual levels of knowledge, risk and anxiety.
The actual analysis of how an individual uses imi@tion is based on SCA/CM format,

(Chapter 2 and Chapter 6). The Before-Journey aisatypncentrates on capturing the
participant’s selection and processing of informatio plan the journey. It also
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constitutes part of the baseline condition of ih& feal journey exercise which delivers

evidence of the natural strategy to compose the tpl&xecute the journey.

For the subsequent phase, the treatment, thremhMourneys were introduced to
improve awareness of accessibility issues andth@pportunity to the participant to
use more and different types of information. Riskgges and the importance of
information were captured. The effect of the treattrwas then evaluated by the return
to baseline condition and for that, the secondjoeahey exercise was proposed and
another journey inventory was carried out. The wledperiment took into
consideration the individual’'s metacognitive imgiess, constantly assessing them
about the quality of their plans, performances theddifficulties and the feelings about

the tasks projected.

The outputs of the INFOChain applications are lmitjective (journey curves) where it
is possible to identify the difficulties along tjeairney chain and subjective (acceptance
of Al-type information, self reported attention aamakiety levels, performance
evaluation and perceived difficulties) which togatlexplain the coping strategy
adopted in the execution of the activity. The otiyecand subjective outputs can be
used to define the training needed to improve Hrégpant’s independence and as an

evaluation of the improvements achieved duringiirgj.

On the other hand, Chapter 7 and 8 also suggdsa¢the format of INFOChain
experiment (time restriction combined with the irapibility to take information during
the real journey exercise) might have affectedoiliputs of the experiment (the
individual’s ability to use accessible informatiofijhe treatment phase of the
experiments suggested that the participants (in eovironments tested) evaluated the
Al_type of information as important (>6, in Londand > 5, in Brasilia) although the
recognition of this importance was not transfetiethe final phase of the experiment

(the second real journey exercise) as expected.

The analysis of participants’ behaviour and themmitment in finishing all the phases
of the experiment (expressed during the oral inté&rs and by the coping strategies
tables) raised a question about the weight ofithe tonstraint imposed by the
experiment. The current format of the INFOChainezkpent seems to over pressure

the participants and restricted their selectiomfafrmation because it did not give them
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enough time to evaluate the new kind of informateither gave them a chance to test
Al_type information in real conditions. New formatsINFOChain applications and a
relaxation of the time constraint are suggestezhtibrate INFOChain experiments.
Specific studies about the effect of time pressurinformation selection are suggested

for further application of the INFOChain methodaojog

10.3.4 Possible Different Uses of INFOChain

The proposed methodology of INFOChain is flexilhel @an be used in different
environment conditions with different levels of @é&tThe main factor determining
these differences is the use to be made of theadelbgy, e.g.: as a predictive tool; as

a training tool and as an evaluation tool, astitated in Figure 10.1.

As a predictive tool: capturing individual capatyilprovision and comparing with the

environment capability required;

As a training tool: teaching target groups to tallgantage of accessible information

and improve their individual strategy to stimulatdependent behaviour;

As an evaluation tool: comparing evolution of ifndival strategy and improvements

during different journeys and adjust training pchoes.
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Figure 101 - INFOChain

Training Tcol

A 4

A

Methodology Overview 1
1 Pre-Journey In-Journey Analysis After-journey
I i Analysis (Chapter 6) Analysis
b E | chaper ) i Information Use (Chapter ©)
Objective - : ! ! |
! P Information [ Ammmmmm ! !
Inputs ! i 1 Selectionand | l : Infosrf:;);?'c(j)n !
, i ! Process ' Baselines i Treatmer L e __'_____:
| poommmmmees A : Condition¢ | Condition:
— L. L — . R
| — E . Useof ! | Valueof .
'?é‘ge“{ Te5s)t : > g‘d'v'g.‘ﬁl ! i Information | | 1 Information i
apter | apability ! [Ep— ] ------ I anLRE T
; i i Interviewe i Risk of Feelinas
Elnr:/\l/reonr][g(;m : > Environmen ! Report + E.xternal ! Stage Assessrg1e|
(Chapter 5) ! Capability i Panel View E
: INFOChain
! l i v v v v
Objective i Deviation ! Pre-journey In-Journey Importance of Pos-Journey
Output ! Curve ! Curve Curve Information Curve
utputs (Chapter 5) : (Chapters 7&8) (Chapters 7&8) (Chapters 7&8) (Chapters 7&€
o i E Acceptance o Attention & Anxiety Leve
Subjective : : > (Accessible) [* Performance Evaluation &
Outputs | Information Perceived Difficulties
! | (Chapters 7&8)
Application | Predictive Toc [ ™ Evaluation Toc
Domain ! 367 5




10.3.5 Concluding remarks

The first and most important remark to be maddis subsection is a general
conclusion for this thesis. The findings discusisetthe previous subsections of this
section raised some reservations about acceptilyglie working hypothesis as
formulated in Chapter 1 (Section 1.2). In otherdgoithe research does not entirely
confirm that accessible type of information carphater people to construct a better

plan.

A number of other remarks are necessary to hightlghcharacteristics and limitations

of INFOChain as it is in the current stage of depetent.

Although INFOChain has been designed to exploressible information, the focus
was on how (older) people use it. In that senseirttlividual was really the object of
this study. As a result, the use of accessiblemnétion was subject to the individual's
knowledge of and familiarization with informatigolus the accessibility maturity level
of the environment included in the study. That ek the reasons why the hypothesis
was not fully proved: It is necessary to have nibes a single exposure to accessibility
type information to actually be able to use itpetter, to take advantage of its design.
INFOChain has shown that even for the London enwirent in which the accessibility
issues are already incorporated in the systemiffateht levels), the target group had
some difficulties in understanding the purposeoohe pieces (e.g.: spidermap) or using
its digital version (e.g.: Journey Planner). THedighlights the importance of training
older people and intensifies the dissemination@mprehension of accessible

information systems.

The INFOchain practical experiment has the advantdgutting the person in the
study into a real life condition (with all the limations explained in Chapter 5 and the
criticisms raised in Chapter 9, Section 9.4), systiécally exploring his/her behaviours
and using them to calibrate his/her ability to udermation. It is worth explaining that
this “feedback” of performance was not formally gjivback to participant but the
participant could feel their progress and limitaiauring the experiment assessment
(due to recurrent metacognition assessment). Indacellent levels of personal
commitments were observed among the participarttseisense of adjusting their plan

and orientation in real conditions and even tryanfigw new types of information.
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The flexibility of the INFOChain design is anothesue that must be mentioned in this
subsection. In principle, INFOChain can be impletadrnn any environment keeping
the same principles and the same levels of congralistween different settings. In the
last instance, it can reveal how appropriate orantoansport system is for different
groups of people who wish to complete their commactivities or, in a more strict
vision, how the activity in that environment (oetimeans to achieve that activity, the

transport mode) might impose constraints on thesssbility for that individual.

Finally, it must be stressed that INFOChain wadgtemiin such a way that the resources
introduced specifically to cope with the represgaiaof bus mode interactions could

be easily adapted for other modes and differeniggoOn the other hand, the limitation
of using more advanced devices from psychophysyat@yropsychological field must
be overcome in future versions of the experimengddress important feelings such as
anxiety and attention, which were only touchecdhis study via subjective self reported

manifestations.

10.4 RECOMMENDATIONS

The recommendations for work to follow this reseaaice divided into three parts. The
next subsection discusses possible follow-upserd#velopment of INFOChain.
Subsection 10.4.2 discusses ways to improve thecite measures of feelings
employed in this research. Finally, subsection .BOsdiggests new themes for research,
related to, but not included within the limits betmethodology treated in this thesis.

10.4.1 On INFOChain

In Chapter 2, it was acknowledged that the targatigwould concentrate on older
people because the need was to fix the parametérsitt up a methodology to use in
real life conditions. Therefore older people wenesen as participants to avoid the
need for special production in information designspecial devices that were not pre-

installed on the mainstream system and to avoichéee for an escort.

Now with the results obtained, one possibilityaskplore how older people could be
trained to take advantage of information providedrder to improve their

independence levels, provided they want to impgpatgial/wayfinding strategies. One
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possible way is to extend the period of treatmadttt more virtual journey analysis and
also to change the format used to present thenvétion pieces: the game format seems
to help people to decide because all the posstbteomations of information are right

in front of them. The Token Manipulation exercisasrconsidered to be a good way to
understand strategies used to plan the journegnlialso be used to improve poor

strategies.

Another possibility is to extend the applicatiorotber disabled groups of people with
the proper adaptations (e.qg.: tactile maps, speoramunication and third person
participation). Results from the analysis (Chafjehave suggested that the INFOChain
methodology is more sensitive to people with lodiwdual capability (high

impairment levels) meaning that the methodologyla¢te more helpful to address their
problems because it can show clearly where theatlens are (the unbalanced relation
between the individual’'s capability provision ahe tapability demanded by the

environment).

During the experiment application it was also pme that the less accessible an
environment is, the more difficult it is to maketharticipant improve his/her strategy,
to accept new forms of information or to make hien/binderstand that he/she has the

right to have a fully accessible transport systemiding the information system).

It is believed that an introduction of formal fe@dk procedures, in the training
programmes, exploiting the participant’s perforneaad feelings could help to
improve individual capability awareness. Procedaiesling with the participant’s self-
reported feelings should be supported by neuromdggical tests and
psychophysiology techniques (for example, the appthn of neuropsychological
(psychiatric-diagnostic line) tests to measure atlyxiState-Trait Anxiety Inventory for
Adults, Spielberger, 1983) combined with methofdsrdine assessment of activity in
the autonomous nervous system, such as changesaiirate variability and by
changes in the mean level of skin conductancef§t2005), electrodermal activity,
respiration, electrocardiogram (ECG) and eye biatks, psychophysiology techniques
(Strauss, 2005))

The INFOChain methodology seems to be potentialyefiicial for before and after

intervention analysis and particularly useful foe Brasilia case with near
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implementation of accessible bus system desigra§fia Integrada”); and, in the

London case, after Legible London standards wdhg ifaplemented.

10.4.2 On subjective measures of feelings

Because this study is ultimately centred on théviddal, the correct assessment of
their feelings is considered to be important. IF@Chain, the approach was to use
different questions to test constructs at diffetenes, frequently, and to assess their
feelings on subjective scales. Valuable techniguesmethods of assessment of
problem-solving questions were taken from psychglogography and human-
machine-interaction lines of research to assessg@trategies and feelings. However,
due to time/resources, the restrictions imposethéysychology licensing boards and
the lack of familiarity with neuropsychologicaln@gpsychophysiology practices, the
objective measurements of feelings, that could leewehed this research, were not
possible. It is believed that the introductionexdtiniques that could, for example,
monitor heart rate and respiration or measure akimuctance in real open
environment conditions would add great value tontiehodology improving capability
awareness and augment the metacognition concepfpatential public transport)
users’ training procedures to take advantage afe@gible) information systems.
However, clear criteria are needed to be estaldifihg: the devices to measure body
responses need to be linked with some of the skibtefshe activity which needs to be
demonstrated (or to reassure a previous hypoth&sispxample: measure stress levels
using skin conductance to determine if the lackugfportive information inside a bus
(riding stage) is related to the individual’ s reged anxiety level, that is suspected from
previous self reported data to be high, but whieeeetis no corroborative objective
evidence to support the self-reported contentidweover there is a need to quantify

what is ‘high’ and what are the tolerated levelsuxkiety, in medical terms.

An additional important aspect with the incorparatof neurosychological/
psychophysiology measurements is to study aspaisesd by Merikle (2001) to explore
the ways in which stimulus information perceivedhsut awareness influences

conscious experience.

The recommendation in this subsection is that tpeseedures should be incorporated

in order to improve reliability of feelings assessthand effectiveness of training and
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improvements in the use of accessible informatoyrdfsabled people. There is also a
need to insert the feelings formally into the asmcurve dimensions. One possible
way to do this is to extend the number of individuasted, define membership
functions of risk and experience or knowledge @xample, as a set of parameters for
before journey analysis) and membership functidradtention and anxiety (for
example, as a set of parameters of after journalysis) and use fuzzy logic analysis to
introduce feelings into journey curves. These ddlien be used to generate possible
variations of journey-behaviour-curves (with empsas the deviation curve and its

prediction capacity) based on feelings.

Another important topic to address is the sizehefsample. In INFOChain the focus
was deep individual analysis. At the current stdenowledge, INFOChain procedures
can be reduced (Battery Tests and the tests usesdifp selection and process of
information), the journey could be analysed by stagd the number of participants
could be expanded to allow incorporation of stat#dttests so that recommendations
related to environment conditions and accessikisisyes could be identified and the
prevention or exclusion of specific groups of peopbuld be quantified, allowing

specific comments about the causes of the exclusiof the dependence.

10.4.3 Further research

As discussed in Chapters 2 and 4, many studiestréq@importance of accessible
transport system and accessible information syst@ats and regulations are written to
deal with this problem in general, but the actuahslation into good practice is not

fully observed. This thesis studied the behavidwilder people using information to
complete an activity using the bus mode. What cessary now is to expand the sample
including different types of disabled people or pleahat are in disadvantaged

conditions.

One possible way to do this is to work is to apgply concept of the INFOChain
methodology in two stages. The first stage wouttss the individual under real-world
conditions as proposed by INFOChain (using a redivegsion of the experiment) and
thus would identify the difficulties the individubhs in planning (working out a
strategy) or/and in executing a journey. After dificulties have been identified, the

second stage would concentrate on examining thafgpdifficulties found in each
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stage. Therefore a set of specific tests relatedth stage would need to be constructed
and assembled. Using the same principle, testiifigreint groups of disabled people

(with the proper content/format/media alteratiomsyht enrich the interpretation of
outputs. Another way to do this is to pre-selediirduals with the same specific
condition (the definition of the condition parantstand the task to be tested needs
some research — psychological/medical literatwive). Yet another way to study
individual and environment interactions is to regte part of the real environment
condition in a laboratory to achieve more contifahe environment conditions, thereby
allowing concentration on the individual outputkated to specific given stimuli (the
traditional way used in psychological experimeritdnriched with better environment

replications).

Another suggestion for further research is relatetthe individual awareness of the
environment: the relation between the set of infatiton accumulated to do the journey
(Pre-Journey) and the set of information used tthdgourney (In-journey). However
better procedures must first be established taucaphe use of information in the real
environment (i.e.: procedures which are more ateutean the self-reporting or the
shadow-reporting used in the present work). Theavgment of environment

awareness can be used to test the informatioriesftig of the system, for example.

10.5 FINAL REMARKS

This research was designed as a contribution tanbderstanding of bus information

system use in real conditions.

The main product of this research is a methodotoggllow the use of information
along the journey chain — the selection of infolibrato construct a plan, the
organization of information to produce the plan #meldefinite use of information

during the journey by bus.

The methodology can be used to help the assesaingahsport service quality in
relation to accessibility levels; to help the imygment of training disabled people to
take advantage of information systems relatedatasport services. The research

underlying its production opens a number of opputies for further research, both in
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the design of information system information foifetient groups of people and in the
training procedures to include more disabled pempthe mainstream transport.

Comprehensive procedures can be generated fromtéggation between INFOChain
and neuropsychological/ psychophysiology measurésrterenforce the quantification

of the feelings that can affect the use of infoioratind independence.

Efforts can be oriented to answer some remainirgtons:

1. Isit worth an attempt to improve users’ stratedyew they can ‘apparently’
execute the activities (move around the city ugialglic transport) relatively well
according to their own level of knowledge and whiggy are happy with their
strategies? What is the effect of habits on sudgments? What levels of

dependence are they accepting?

2. If the individual's plan strategies are so poor #gr&moving phase of the journey
demands lots of resources (physical/sensorial/ti@ghi would it not be better to
concentrate on delivering an orientation systerhdha reduce effort, supporting
the ‘in-movement’ phase, improving information aating to the city logic,

providing access to essential public services?
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ANNEXE A.1 -PARTA
INFORMATION FEATURES AND ENVIRONMENT

THE LONDON CASE
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PART A — THE LONDON ENVIRONMET: Bus Information Sys tem

available along the journey chain:

Table Al.1 — The Actual Environment: Accessibilitynditions in London

Figure Al.1 Footway Condition
Thomas Doyle Street, South East Londd

5 Figure Al.2 Footway conditions and By
rStop detail, South East London

Figure A1.3 — Crossings at London Ro
South East London

affigure Al.4 - Footway conditions af
Bus Stop detail, North West London

nd

Figure Al1.5 - Footway Conditions, ne

alFigure A1.6 — Orientation Signs, near

Royal Free Hospital, North London

St.

Bartholomew Hospital

Photos were taken by the researcher.
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Figure Al1.7: The Conceptual ‘iBus’ System (Not pmtsat the time of INFOChain
Experiment)

A\l On street controller — hand portable refil#8 MPT1327 (standard for analogue trunked
6 radio system)
On street controller — hand held [ General Packet Radio Service (GPRS)
computer 10
C Traffic light priority control /88 MPT1327 (standard for analogue trunked
radio system)
| D | Bus garage Two-way wireless radio
Satellite Virtual Private Network (VPN)
Sl Bus Global Positioning System (GP< Wireless Local Area Network (WLAN):
receiver Close Circuit TV (CCTV) and traffic
enforcement camera download. Data
provisioning up and download

G London Bus with: MPT1327 (standard for analogue trunked
On board computer, voice and datg radio system) — Code Red
radio, next_stop sign and audio
announcement, Close Circuit TV
(CCTV), bus priority, camera/traffic
enforcement
Bus stop Countdown information Global Positioning System (GPS)
J Mobile phone passenger informatiorjka General Packet Radio Service
(GPRS)/Integrated Services Digital
Network (ISDN)
Central System

CentreComm
Source: www.tfl.gov.uk
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Table Al.2 — Information in the Walking stage: Uagi London Proposition (Not
present at the time of INFOChain Experiment)

Figure A1.8 - The situation: There manyigure A1.9 - The proposed solution: integrated

orientation pieces of information without comm
standards, not efficient, sometimes inaccurate
difficult maintenance conditions.

pand standardized system consistent but flexible
afod scale and use.

Table A1.3 — Information in the ‘Waiting’ stage fénmation at bus stop

Figure A1.10- Bus Stop Sig
line services at bus stop

:Figure Al1.11 — Countdown: timgFigure A1.12 — Timetables: schedules

arrival estimation

and routes

Figure A1.13 — Route Mapg
schematic routes

:Figure Al1.14 - Local Bus Map

service lines and place of interest

:Figure A1.15 - Spider Magp:
schematic routes
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Figure A1.16 — Where to catg

you bus

hFigure A1.17 — Timetable example

Source: www.tfl.gov.uk

Figure A1.18 — Spidermap examples
Source: www.tfl.gov.uk

Photos were taken by researcher.

Table A1.4 — The ‘Getting On’ and the ‘Getting O8tages: Examples bad and good of
horizontal and vertical gaps situations.

Figure A1.19 — Bad Gap

Example Figure A1.20 — GGagh Example

Photos taken by researcher.

Table A1.5 — Information in the ‘Riding’ stage (ids bus), at the time of INFOChain

Experiment

Figure A1.21 — Inside an
floor bus

articulated low| Figure A1.22 — Visual System Message

Photos were taken by researcher.
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ANNEXE A.1- PART B
INFORMATION FEATURES AND ENVIRONMENT

THE BRASILIA CASE
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PART B - THE BRASILIA ENVIRONMENT

Figure B1l.1la— Brasilia and satellites cities, GREOE)

Q@ -

O o

Figure B1.1b — Intervention Area: Brasilia site ®IOE area (satellites cities), GDF (2006)
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PART B — The Brasilia Bus System Information Avilitaalong the

journey chain
Table B1.1 — The Actual Environment: Accessibitiynditions in Brasilia Plano Piloto

Figure B1.2 — “Footways” at city blocks (CarvalhoFigure B1.3— Bus Stop condition (Carvalho,
2003) 2003)

Figure B1.4 — Bus Stop at L2 Norte (used as parkifggure B1.5 — Bus Stop at W3 Sul (Carvallo,
space) 2003)

Figure B1.6— RodoPP at peak hour (Carvalho, 200Bgure B1.7 — Access to Bus at RodoPP

Figure B1.8 - Saturation at RodoPP (GDF, 2006) feddl.9 — Pedestrian doing ‘Life Signal’ gt
Zebra Crossing

Photos were taken by the researcher.
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Table B1.2 — Accessibility conditions at t

he SaelCities

Figure B1.10- Footways with steps at Nuc
Bandeirante

ebigure B1l.11 Sequence of obstacles
Taguatinga to access a Hospital

Figure B1.12 - Taguatinga

Figure B1.13 - Taguatinga

Figure B1.14 - Taguatinga

Figure B1.15 - Footwaysditions at Sobradinh

Figure B1.16- Av. Helio Prates — Ceilandia. B
Stop invaded by street sellers (GDF, 2006)

ukigure B1.17 - EPIA — No footways along roa
no priorities for buses. (GDF, 2006)

s,

Photos were taken by the researcher.
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Table B1.3 — Information in the ‘Waiting’ stage &stop, Plano Piloto, North Wing)

Figure B1.18 — No information at Bus Stop FigureI®1—- Information panel

Photos were taken by the researcher.

Table B1.4 — Information about the ‘Waiting’ stam# not available at bus stop

Figure B1.20 — Timetable at DFTrans office Figure. B - Route Diagram on map backgroynd
at DFTrans office

Source: DFTRANS

Table B1.5 — Information at Rodo Plano Piloto (PP)

Figure B1.22 - Bus Stop Pole at Rodo PP Figure B2.Petail o Bus Sign: number, origin,
via, destination

Photos were taken by the researcher.
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Table B1.6 — Information in the ‘Riding’ Stage (iths a bus, only the conductor and the
driver can provide information)

Figure B1.24 — Inside a bus

Photo was taken by the researcher.

Table B1.7 — Orientation System

Figure B1.25 — Orientation sign for Hospital Saraistomized for drivers

Photo was taken by the researcher.
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ANNEXE A.2

INFOCHAIN ACCESSIBILITY INFORMATION TYPE
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Table A2.1 — INFOChain Accessibility Type of Infoation Presented to Participant

Information # 1) Macro reference map: Direction tbhe journey on a big scale m
focusing limits of boroughs and satellites citiésovide a high level knowledge

Information # 2) Radial Mobility: Cardinal dispasit of bus stop and bus servic
direction

es

RADIAL MOBILITY - BUS STOP (J): Russel Square

& (15)suepes ABGESOY

_ Streatham Hil-(59)
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Information #3) Picture sequence of the path witealions Sequence of pictures taken at

the site

Figure 1 — Crossing Torrington Place

Figure 2 —aidef Cycle Lane

v

Information # 4) Drawing Sequence of the path Miscales of streets and crossing p¢

along the path to and from bus stops

Malet Str

Torrington Place

B

Malet Place

Gower St

ML A
ontague Plag

Keppler St Store St

Gower Mews

Gower St

\V

Graph 1 — Crossing Torrington Place

Graph 2 — @mgsSt Keppel Street and
Montague Place

DiNt
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and from bus stops).

“ ... The only street with traffic signal is Torgton Place. The others are formalis

Keppel Street, for example.

The area is characterised as a mixed one - comahearud residential. The total walkir
distance is 1100m or 15 minutes. The pavers aresisonable condition and all crosst
are under 2.5%. The footways width varies a lomfra.8m to 1.0m. The flow o
pedestrian from Great Russell Corner to Bust Stomtpis intense due the touri
attraction of the area (The British Museum).”

Information # 5) Detailed description of pat: thariiers found in the walking path (o

but pedestrian have to pay attention on the doediie vehicles are coming from. St.

ed

19
all
f

St

Information # 6) Complete drawing map of the patland from bus stops.

Snow Hijy
\/W St Bartholomew Hospital

B

%]

5

&

g 6us sip 4

. —_—>

Holborn Viaduct — Newgate Street

City Thameslink

Station T

St Paul's
Cathedral
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Information # 7) Pictures and Information at btispsarea: bus stop layouts and

information available

Information #8) Accessibility evaluation of bus tplatform: Textual description ¢
accessibility conditions at bus stop site

“ .... Table 3 illustrates the bus stop (WB) envir@mh It has a L-Type shelter faci
the wall (not the street), lights, but no seatscakding accessibility issues the she
should face the street, but it was installed inwimeng way due to the lack of space
the area. The footway is 4.0m wide. The area aviail access vehicle is restricted
bus pole and the ticket machine. The conclusidhasthe space available is not enol
to accommodate a bus stop, special one that sé&véses. The proper way t
accommodate a bus stop at the area is to builddeb@¢l m or 2 m out on the stree
More features at this stop can be seen in Table 3.”

=

9
ter
at
by
igh
0

1).

Information # 9) Location of the nearest accesdille stop: Nomination and distance
the nearest accessible bus stop

of

Information #10) Pictures of Gaps examples Pictiingarked bus at bus stop sites
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Information #11: Schematic route with landmarksifroCL to St. Bartholomew

St Bartholomew St. Paul's
Hospital Bus Stop

Holborn Viaduct/
Holborn Circus

Q Barthplome
Hospital

A

Holborn Chancery
Station Lane

.e. Station

Bus Stop Sicilian Building over St. Paul's
Museum St Avenue Procter Street Cathedral
Information #12: Detail description of riding: Tew description of itinerary.

“...The riding takes approximately 8 minutes in a Deublecker type bus. Figure 2
illustrates the interior of the vehicle. The vehit said to be accessible with 1 formal sp
for wheelchair user but there is no kind of infotiba inside the vehicle except tl
“Stopping Sign”. Tariff: £ 1.20 to get to your findestination, if you don’t have seas
cards. The ticket has to be bought in advance attitket machine, next to the shelf

P2
ace
ne
on

Pictures of the main landmarks along the journeyshiown in the schematic route figure.”
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ANNEXE A.3

PARTICIPANTS' REPRESENTATION
INFOCHAIN OUTPUTS
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Table A3.1 — Participants’ Representation of Londdity and Movement

412




Table A3.2 — Participants’ Representation of BrasCity and Movement

413




Table A3.3 — INFOChain-UK: Male 01: Evolution ofufoey Representations during the Experiment

BASELINE 1 | TREATMENT 1 | TREATMENT 2 TREATMENT 3 | BASHNE 2

PLAN

REPRESENTATION Before Journey

Not Applicable

REPRESENATION After Journey

Not Applicable
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Table A3.4 — INFOChain-UK: Male 02: Evolution ofufoey Representations during the Experiment

BASELINE 1 | TREATMENT 1 | TREATMENT 2 TREATMENT 3 | BASHNE 2

PLAN

REPRESENTATION Before Journey

Not Applicable

REPRESENATION After Journey

Not Applicable
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Table A3.5 — INFOChain-UK: Female 01: EvolutionJafurney Representations during the Experiment

BASELINE 1 TREATMENT 1 TREATMENT 2 TREATMENT 3 BASELINE 2

PLAN
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Continuing Table A3.5 — INFOChain-UK: Female 01okxion of Journey Representations during the Expent

REPRESENTATION Before Journey

Not Applicable

REPRESENATION After Journey

Not Applicable
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Table A3.6 — INFOChain-BR: Female 01: EvolutionJofirney Representations during the Experiment

BASELINE 1 | TREATMENT 1 | TREATMENT 2 TREATMENT 3 | BASHNE 2

PLAN

REPRESENTATION Before Journey

Not Applicable

REPRESENATION After Journey

Not Applicable
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Table A3.7 — INFOChain-BR: Female 02: EvolutionJofirney Representations during the Experiment

BASELINE 1 | TREATMENT 1 | TREATMENT 2 TREATMENT 3 | BASHNE 2

PLAN

REPRESENTATION Before Journey

Not applicable

REPRESENATION After Journey

Not Applicable Data Failed
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Table A3.8 — INFOChain-BR: Female 03: EvolutionJofirney Representations during the Experiment

BASELINE 1 | TREATMENT 1 | TREATMENT 2 TREATMENT 3 | BASHNE 2

PLAN

REPRESENTATION Before Journey

Not Applicable

REPRESENATION After Journey

Not Applicable
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ANNEXE A.4 GLOSSARY OF TERMS

This glossary brings definitions of terms as theg ased in this thesis, particularly
those related to psychology and neuropsychologgsaréerms that appear in italics in
the definitions have their own entries in this glary.

Ability

The quality or state of being able; power to perfowhether
physical, moral, intellectual or legal; skill @ompetencen
doing.

Allocentric

Allocentric Frame of Referenceelative to one own bodies

Agnosia

Severe deficit in thability to perceive sensory informatio
usually related to the visual sensory modality; asirs have
normal sensations but lack thability to interpreted an
recognise what they sense, usually as a resuktsibris in the
brain. Sternberg (1999).

>

Attention

Process of seeking out stimulus that afrénterest. Goldstein

(1999)

The cognition link between the limited amount oformation
that is actually manipulated manually and the emasnamoun
of information available through the senses, stamezmories
and otherognitive processesternberg (1999).

Behaviourism

A school of psychological thoughtttf@cuses entirely on th

links between observed stimuli and observed prog
discounting any mental phenomena that cannot berobd
directly. Sternberg (1999).

[¢)

€ss

Battery tests

A series of brief different testsdugetest individual’s potentia

for a specific knowledge domain. The standard battef
cognitive tests in The INFOChain system inclu
immediate/delayed word recall, word recognition,ctyie
recognition, simple reaction time, choice reactiome, humeric|
working memory, and spatial working memory.

des

Capability

Set of skills to complete an activity.

Cognitive load

Cognitive load is a term that ref¢osthe load on working

memory during instruction.

Cognitive map The humaability to find the way in an environment. Lyn¢ch
(1960) uses it as the extent of individual's knadge of an
environment.

Cognitive process The process of thought.

Cognitive Study of the way the brain process informationntiudes the

psychology mental processes involved iperception learning, memory
storage, thinking and language.

Competence The state or quality of being adequatelyell qualified, having
the ability to perform a specific role.

Computer modelling Simulation of human cognitiveqasses by computer.

Consciousness The complex phenomenon of evalust|mgenvironment angd

then filtering that information through the minditiivawarenes
of doing so. Sternberg (1999).

D

Construct

Ideas to help summarize a group of rlgitkenomena g
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objects.

Declarative Descriptive  knowledge, also declarative knowledge | o

knowledge propositional knowledge: consists of isolated shaft®bjects,
functions as a landmark reference with meaningsaguificance
attached.

Dependency Extent to which a person needs help &thrars to maintain a
normal life. Bowling (2005).

Disability Inability to perform tasks and functioms a normal manner.
Bowling (2005).

Distal stimulus Stimulus in the environment, uspadt a distance from the
observer. Goldstein (1999).

Episodic memory Memory for specific episodes andengsv from personal
experience, occurring in particular context of tiamel place.

Encoding Process by which a physical, sensorytirgptransformed into a
representation that can be storedn@mory Sternberg (1999).

Frame of reference | A coordinate system or set ef axthin which to measure the
position, orientation, and other properties of otgen it, or it
may refer to an observational reference framettetie state of
motion of an observer.

Galileo positioning | The European Union and European Space Agency |own

system alternative to GPS. The system is scheduled todr&img from
2012.

GIS (Geographical | The spatial element of environmental informationrpotes the

Information System) use of geographical information..

GPS (Global The United States' Global Positioning System (GR®jch as

Positioning System)| of 2007 is the only fully functional, fully availéd global
navigation satellite system.

Haptic system "The sensibility of the individual tiee world adjacent to his
body by use of his body". Gibson (1966).

Heuristics Methods or strategies, which often léadh problem solution
but are not guaranteed to succeed.

Hierarchical Hierarchical organization suggests that small pairtthe whole

Organization hierarchical array depend, for their meaning, oreirth
membership in larger parts.

Information Information processing in cognitive science is thanipulation

processing of symbols according to a set of rules embodieal pmogram.

Landmark Represents information about the shape, size, ,caod

knowledge contextual information of landmarks, or memorabled a
distinctive objects in an environment.

Long Term Memory| Memory that can last as little adew days or as long as
decades.

Memory The means by which individuals draw on pastwledge in
order to use such knowledge in the present; theamym
mechanisms associated with the retention andreébéeval of
information. Sternberg (1999).

Metacognition Theability of an individual to think about and to consider
carefully the person’s own process of thought; ipaldrly in
regard to trying to strengthen cognitive abiliti€Sternberg
(1999).

Navigation Consists of both wayfinding and motion.

Neural processing Operation that transform elegtrgignals in the network of

neurons. Goldstein (1999).
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Neurocognitive

A term used to describe cognitimections closely linked to th
function of particular areas, neural pathways, artical
networks in the brain.

D

Neuropsychology

The basic scientific discipline ttlstudies the structure and
function of the brain related to specific psychatad) processe
and overt behaviors. The term neuropsychology hasn
applied to lesion studies in humans and animalshevd brain
damages affect behaviour. It has also been apfiedforts to
record electrical activity from individual cells r(aroups of
cells) in higher primates (including some studidshaman
patients).

o v

Perception

Set of processes which people recogorggnise, synthesise
and give meaning (in the brain) to the sensati@eived from
environmental stimuli (sense organs). Sternber§41L9

Perceptual process

Behavioural approach: focus dlationship between the
physical properties of stimuli and the perceptuasponse
(Goldstein, 1999).

Phenomelogical approach: ask individual to descwbat they
perceive (Goldstein,1999).

stimulusperceptionrelationship: the physical stimulus and what
a person perceives.(Behavioural approach) (Goli41e99).
stimulus-physiology relationship: connections betwestimulug
and nerve firing (Physiological approach) (Goldst&999).
physiologyperceptionrelationship: how the inner work of tf
brain result in perception (combination of  approaches)
(Goldstein,1999).

Perceptual
processing

Mental or neural processing that occurs during ghecess of
perception.Goldstein (1999).

Problem solving

Higher-order cognitive process tiegjuires the modulation and
control of more routine or fundamental skiloldstein & Levin
(1987).

A process for which the goal is to overcome obsgdbstructing a
path to a solutiorSternberg (1999).

Procedural
knowledge

The knowledge exercised in the performance of sasle Also
referred to as route knowledge, is encoded as esseaf
navigational steps required in following a partazuloute.

Proximal stimulus

Stimulus that stimulates persassial receptors.
The internal sensation of a source of stimulatias, it is
registered by the sensory receptors. Sternber@§199

Rational choices

Assumes that people have goals theg act in order to
maximize their goals. Jones (2001).

Recognition

Ability to place an object in a category that gives it mmen
Goldstein (1999).

Rehearsal

Strategy for keeping information in sherim or for moving
information into long term by repeating the infotioa over and
over, usually by elaborating the information in sorway.
Sternberg (1999).

Retrieval

Recovery of stored information framemory by moving the
information into consciousnesdor use in activecognitive
processingSternberg (1999).

Satellite Navigation

Systems

Systems that provide autonomous geo-spatial paositiowith
global coverage.
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Schema

A cognitive framework for meaningfully amgang various
interrelated concepts, based on previous expeeriternberg
(1999).

Selective attention

Ability to attend to one out of many competing streams

information or to attend to a subset of informatwithin a
single stream.

Semantic memory

Knowledge about the external waddh as the function

Sensory information

Information processed by tha&segy system (part of the

nervous system: vision, hearing, somatic sensdtouch), taste
and olfaction (smell).

Short-term memory.

Short-term memory (sometimeserretl to as
memory" or "active memory") refers to the capaddy holding
a small amount of information in mind in an activeadily
available state for a short period of time.

Spatial
knowledge

Landmark knowledge, procedural knowledge, and surve
knowledgeare collectively referred to as spatial
knowledge (Thorndyke and Goldin, 1983; Thorndykd an
Hayes-Roth, 1982; Thorndyke and Stasz, 1980).

Survey knowledge

Provides a “bird’'s eye view” @af region in which objeg
locations and inter-object distances are encodetdkrims of g
geocentric (i.e. globafyame of reference

"primary

—

O

of

Synapse A small space between the end of one némitbe cell body of
another neuron. Goldstein (1999).

Stereopsis Process in visyagrceptionleading to the sensation of depth
from the two slightly different projections of tkeorld onto the
retinas of the two eyes.

Telematics: Application of information and commuations technology t
transport problems.

Transduction Transformation of one form of energyoianother form of
energy.

Virtual Provide a computer-synthesized world in which useas

environments (VES)

interact with objects and perform various actigtie

Virtual reality

Technology which allows a user tatdract with a computer
simulated environment (simulation of the real wodd an
imaginary world).

Wayfinding

The act of traveling to a destination dyontinuous, recursive

process of making route-choices whilst evaluatimgvipus
spatial decisions against constant cognition ofeheronment
(Conroy, 2001).

Wayfinding skills

Any strategy that can make sgat@sk easier, e.g.: use part-

whole; straighten edges, put things closer to laarés) priming
semantic relations.

Working memory

A portion of memory that may be vezlhas a specialised part
the memory; it holds only the most recently actdaportion of
long term memory and moves these activated elenietat@nd
out of short-term memory. Sternberg (1999).

of

The terms with no formal reference are based omdfimition suggested by Wikipedia

Project: a web-based, collaborative, encycloperbgept (http://en.wikipedia.org).
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