UNIVERSITY OF SOUTHAMPTON
FACULTY OF ENGINEERING AND THE ENVIRONMENT

Civil, Maritime and Environmental Engineering and Science Unit

Volume 1 of 1

Improving the clarity of travel information for familiar and unfamiliar travellers in

public transport travel information systems

by
Amanda Jane Haylett
Thesis for the degree of Doctor of Engineering

July 2018



Page intentionally left blank



UNIVERSITY OF SOUTHAMPTON
ABSTRACT
FACULTY OF ENGINEERING AND THE ENVIRONMENT
Civil, maritime and environmental engineering and science unit

Doctor of Engineering

IMPROVING THE CLARITY OF TRAVEL INFORMATION FOR FAMILIAR AND UNFAMILIAR
TRAVELLERS IN PUBLIC TRANSPORT TRAVEL INFORMATION SYSTEMS

By Amanda Jane Haylett

Every day, UK towns and cities are full of different traveller types, each with a different level of
exposure to the environment around them, which is made up of the local landscape and transport
system operations. For example, the travellers that are most comfortable with the information
around them and can respond accurately to it are those who travel reqularly and are familiar with
the environment. However, other travellers unfamiliar with these things will need a little more help

in understanding it and the available information relating to it.

In some cases, service providers and key stakeholders turn to external information systems to
resolve pressure points caused by a lack of local familiarity. These include journey planners used
to help travellers gain an understanding of day-to-day operations within that landscape. These
external systems focus on distributing the available travel information and not on the user’s
primary travel information needs relating to their journey. Little research has addressed how travel
information should be presented to travellers to inform effective action. In essence, giving an
individual access to relevant information and advice means the production of accurate travel plans
that correctly match the local landscape and transport operations in a clear and understandable

way.

This thesis established a broad view of the different traveller type personas based on their
level of familiarity and the stages of information use. That knowledge was captured in a Traveller
Planning Types (TPT) framework conceptualised through a triangulation study comprised of a
contextual review, focus groups and a literature review collated using thematic analysis. The TPT
framework was confirmed as an appropriate framework using a Delphi study of these key
stakeholders of external information provision systems. The TPT framework was then used to
establish a new method of measuring pre-trip travel information needs for familiar or unfamiliar
journey planning situations using probing and process observation techniques using a screen

monitoring system.



The results show that there is a statistically significant difference in how travellers feel when
pre-planning a familiar or unfamiliar journey, especially with regards to translating that
information into accurate travel plans and the confidence to conduct the pre-planned journey. The
research has identified that pre-planning travel information has yet to meet the standards set by
the fourth rule of citizenship. Specific strategic guidelines were developed to guide future
development of such external information systems to take into account user’s travel information

needs.
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Chapter 1. Introduction

1.1 Introduction

This chapter sets out the framework of the research by exploring the context of what public
transport travel information systems should provide the pre-trip planning traveller. The research
problem is outlined along with the core aim and objectives informing the structure of the overall

thesis.

1.2 Context and Guidelines

This research is primarily concerned with the delivery of clear and understandable public transport
travel information, which enables a traveller to plan their journey successfully. It uses the fourth
rule of citizenship, as defined by the National Consumer Council, which still states the expectations
for information accessibility in today’s society to evaluate the sufficiency of travel information
systems (National Consumer Council, 1977). Information accessibility is the equal and unbiased
opportunity for an individual to easily find relevant information (European Agency For Special
Needs and Inclusive Education, 2015). The travel information system in this case will be a journey
planner, a multi-source and often multi-modal travel planning service that enables a traveller to
qguery a journey at any time or place (pre-trip and in-trip) and become aware of all the relevant

solutions for that journey (Spitadakis and Fostieri, 2012).

This thesis will provide a structured investigation of journey planners and their present usability
and information accessibility, and will attract attention and advice to key areas that the findings
reveal. It is primarily concerned with the traveller’s ability to plan a journey using present-day
travel information systems, and not with the wider debate about how this information influences
the traveller’s success when conducting the trip. However, this will be discussed throughout the
thesis to emphasise the wider implications of the subject. This research is also part of a wider
debate about the structure and design of public transport information systems that enable the

traveller to consume and use travel information to form trip plans.

1.3 Background

Information Technology (IT), the ability to store, retrieve, transmit and manipulate data for a
purpose using hardware and software systems, is an expanding and ubiquitous commodity in
modern day society (Daintith, 2009, European Agency For Special Needs and Inclusive Education,
2015). A part of that growth is the desire to leverage available information about a subject or
industry to share knowledge, extend the reach of that industry to a wider audience and have the

ability to produce smarter solutions because of new insights formed from access to previously



unobtainable information (Céspedes-Lorente et al., 2018). According to Mark Weiser, who coined
the term Ubiquitous Computing (UBICOMP) and was instrumental in the initial development of
tablet-style technology, the goal of IT is to disappear: ‘They weave themselves into the fabric of
everyday life until they are indistinguishable from it’ (Weiser, 1991); in effect, seamlessly providing

the users of IT with what they need to satisfy personal, industry or business objectives.

There are many areas in society on which an individual might want to obtain information to survive
and thrive, and one such subject area is information related to daily travel planning, which might
be in the form of business, leisure or medical trips using public transport services (Transport for
London, 2009). In literature, there are few examples that draw out the types of areas in which a
society would require information. However, some do indicate through the use of cognitive
probing techniques that individuals will spontaneously mention transport information as one such
area (Naumer, 2006, Warner et al., 1973). According to Warner et al. (1973) 545 of 1000
participants spontaneously identified the need for information relating to public transport-related
issues, and that those individuals felt that the providers of that information did not understand
their needs. Insufficiency or poor quality of information can also communicate a general lack of
support from those responsible for providing clear, definable information. This is supported by
Donald and Pickup (1991) who found that participants in a travel diary study continually raised
the issue of a lack of relevant information, the unreliability of provided information and a general
sense of confusion over how the services operate when multiple service providers operate
independently from one another. Munyama et al. (2015) support this concern with their findings
from focus group workshops that travellers saw it as the service provider’s responsibility to
provide relevant travel information, and that the providers have a duty to give the traveller the
relevant information they need to use it. A failure to do so is a failure to meet the traveller’s basic

needs from the service.

With travel information, there are two subjects to consider. Firstly, the availability of information
to address the travellers’ identified concerns, which require the provision of information. In some
cases that information might not be available, and one such example is the provision of accurate
travel-time based information. Chorus et al. (2007) argued that travel information is ‘reliably
unreliable’ because it is based on estimated times and lacks real-time accuracy, which is often only
identified in-trip. This suggests that there are certain weaknesses or limitations in the ability to
provide travel information and although this is not the subject of this thesis, it is a barrier to the
successful provision of travel information. The second issue is the accessibility of that information

and the ability to present travel information clearly so that it provides clarity about the trip being



planned. This also includes an awareness of how to build a seamless connection to that
information, which provides an equal and unbiased opportunity to plan that trip, regardless of

traveller ability.

The focus on information accessibility raises questions regarding what this travel-related
information offers a traveller and how they can be given a sense of seamless and unbiased access
to that information. However, few places in the transport-related literature address these
fundamental questions. More of it gives an insight into the use of IT to leverage its ubiquitous
nature and reach a wider audience by personalising travel information to make it more relatable
(The Parliamentary Office of Science and Technology, 2014, Department for Transport, 2011,
Papangelis et al., 2016, Everitt and Dixon, 2016). In broadening the scope of the literature search
to identify what IT should do to address these questions, accessibility for the more vulnerable or
disadvantaged users was also included (Simpkins, 1994). This consideration, the fourth rule of
citizenship stated below, was used to explain an individual’s rights to information as a consumer

of any form of information-based service.

‘People will not be able to get their due as citizens of present-day society
unless they have continuous access to the information that will guide them
through it and, where necessary, the advice to help them translate that
information into effective action’. The fourth rule of citizenship (National
Consumer Council, 1977).

This rule suggests that what a person needs from any source providing information is to be given
‘continuous access’ to relevant information along with the ‘support to translate’ and understand
it so that they can use it. For the traveller, this entails the ability, at any time or place, to access
trip options that can be applied to a journey and successfully understand, navigate and complete

that trip (Transport for London, 2009, Spitadakis and Fostieri, 2012).

With this access, there is a fundamental concept to establish — the value of being given access to
information in a general sense. Palmour and King (1981) believe that the factor that has enabled
medicine, science, technology, education and other industry sectors to thrive is understanding
and intensively using information to influence the decisions and direction. Nkiko (2007) suggests
that information is the resource that increases an individual’s capacity to participate in any given
policy and make effective, informed decisions about that policy. Harande (2009) argues that
information-led services such as a library serve as a means of addressing barriers in understanding
a service and provides an avenue to build that knowledge. Together, these views show that access
to information is an important way to increase an individual’s capacity to respond to a policy or

subject and to make clear, informed decisions. Providing this information continuously is



something that a modern technology-driven society is capable of doing through the existence of
IT-enabled ‘open data’ distribution (The Parliamentary Office of Science and Technology, 2014),

including information for the traveller.

In support to translate the information, understanding the nature of that trip and the ability to
use this knowledge to navigate and complete that trip successfully are key. This covers the
individual’s specific information literacy skill and is the ability to identify, access, assess, adopt and
apply information to solve specific problems, and is developed through continued exposure to
information to build understanding (Nkiko, 2007). Although the fourth rule was predominantly
taken up by literature targeting disadvantaged members of society, this was not its original
motivation. The rule was produced at the request of the government of the day to aid their
understanding of the value of information-led services and take into consideration how individuals
came to understand existing government support initiatives. In regards to evidence in the
literature of traveller specific comprehension, little is known. However, some articles have
described the negative consequences that a lack of understanding produces, such as having a
limited grasp of structural identification (local landmarks, street names and general structural
hierarchy), an inability to absorb environmental information, a failure to ask for help and difficulty
finding external information sources that offer relevant travel information. The positive
consequences that comprehension offers, often linked to frequent travellers with a commute
pattern, gives them less need for the structural route-based information and instead a need for

more transient time-based information for flexible planning.

1.4 Addressing the gap

Given the concerns in the body of transport-related literature regarding information accessibility
in relation to traveller comprehension, it is unsurprising that this also evidences little design-based
guidance for travel IT systems. This thesis intends to address this gap. The general aim that
directed this research was to examine travellers’ comprehension and how this influences or alters
the term ‘effective action’, understood as: enabling the traveller to, at any time or place, access
the relevant trip options that can be applied to a specific journey and successfully understand,
navigate and complete that trip, including the IT designed to facilitate this. It thus included
addressing the present usability of travel IT systems to benchmark present IT usability and make

recommendations to improve them. The objectives for this thesis thus became:

e To conduct a review of the literature on information comprehension and case-based
reasoning (CBR) to structure the traveller’s ability towards travel information.



e To obtain qualitative and quantitative data on travel information use and the
dependencies and opportunities that a strong or weak information recall ability (CBR)
produce.

e Toidentify and catalogue the elements of data that form ‘travel information’ to determine
its structure and intent in the process of forming an effective action.

e To conduct a usability study with travellers as the evaluator of current journey planners’
functional usability.

e To collate the findings into clear recommendations to improve the quality and efficiency
of existing travel IT systems.

1.5 Structure

Following this introductory chapter, Chapter two presents the literature review and catalogues
present day travel information systems and how these have developed over time to enable
continuous access to travel information. It draws out the weaknesses in design-based guidance
for each type and uses journey planners as its focus. Chapter three then discusses and describes
the methodology, the research process and evolving objectives. Chapter four presents a

discussion about the traveller’s comprehension.

Chapter five consolidates the findings from Chapter four into a framework that addresses the aim
of this thesis. This framework shows how effective action is inhibited or supported by the
traveller’'s compression of travel information. Chapter six then catalogues the elements that
constitute ‘travel information’ in terms of specific travel related data that a traveller would require.
Chapter seven presents the first part of the usability study which outlines the traveller’s ability to

use a journey planner successfully.

Chapter eight presents the second part of the usability study and the observation heuristics that
the evaluators encountered during the planning process. This draws out the specific design-based

guidance.

Chapter nine then draws the thesis to a close, presenting its conclusions.



Chapter 2. Literature review

2.1 Opening travel information to rapid development.

Information-led technology offers alternative ways of accessing travel information. Although this
initially began with travel information websites offering the same type of information obtained
from printed formats, it soon evolved into more advanced methods of obtaining and distributing
travel information (Ferris et al.,, 2010). This transformed the traveller’s digital information
landscape, and enabled them to access travel information and at any time they needed it (Jennings
and Khadar, 2015). Large travel information datasets were easily collected and distributed,
benefiting both the traveller and the provider, doubtless due to the proliferation of smartphones
offering a step change in travel information distribution (The Parliamentary Office of Science and
Technology, 2014). The collection of data has grown in complexity and quantity over time as other
information needs have emerged and other travel information has become available through
sensory monitoring and by tracking movement in the network. This has allowed the transport
industry to consider introducing targeted travel information systems that work with the traveller

to help them access travel information and consider more frequent use of public transport.

2.1.1 Using open data channels to gather travel information

In 2012, a publication setting out the Department for Transport’s (DfT) open data policy expressed
an interest in linking transport data with data from other sectors to improve and encourage
growth in the UK’s data infrastructure. This direct focus on open data channels arose from an
earlier Transport White Paper published in 1998, stating the DfT’s intent to improve the efficiency
of traveller information systems (Lyons et al., 2007), alongside the desire to encourage use of
public transport through better service information and nudging consumer behaviour
(Department for Transport, 2011). The UK government has continued to explore ways to improve
and increase the information provided and to increase the travelling population’s use of public
transport use over private transport (POST, 2014). The DfT’s strategy revealed the existence of 14
datasets corresponding to public and private transport use. These datasets covered the three
specified domains of interest: overall network structure; movement in the network; and

passenger and goods tracking (see Table 2-1).



Table 2-1: Department for Transport (2012) dataset listings®

Dataset Description Active Update Licensing
From frequency
Rail real-time Network Rail TD.net dataset of train running  June 2012  Real-time Network
Rail Open
Licence
Rail ORR to start publishing more detailed May 2012 Monthly OGL
Performance information about rail performance below

Train Operating Company level. This change
will be rolled out gradually as new franchises

are issued
Bus Traveline National Dataset of Great Britain April 2012 Weekly OGL
Timetables Bus Timetables
Bus Stop Traveline Next Buses API covering 350,000 April 2012  Real-time OGL
Times bus stops showing next three planned or

real-time departures
Rail Network Network Rail’s geographical description of June 2012  Every six OGL

the Great Britain rail network months
Road Network The Highway Agency’s geographical June 2012 Monthly OGL
description of the English Strategic Road
network
Roadwork’s Access to data via the ELGIN roadwork’s March Weekly OGL
[ELGIN] partnership API covering over 65% of local 2012
authorities
Roadwork’s Data about accessing roadwork’s data from December  Quarterly OGL
each English local authorities 2012
Road Data about the condition of the English road December  Annual OGL
Condition network 2012
Rail Fares Consultation on providing more open access End 2012 TBA TBA

to rail fares data (as part of the
Government’s review of rail fares and
ticketing)

Analysis of Table 2-1 showed that individual datasets focused on geographic representation,
service provision and transition travel information subjects (see Table 2-2). These datasets
demonstrate the existence of growing travel information, but they exclude the bespoke datasets
held by the individual operators who track and collect their own data. Although there is an
increased desire for data sharing and open-data, operators share only a portion of travel

information data as they view certain aspects as proprietary information.

1 The remaining four datasets relate only to private transport data collection, and are thus not relevant to
this study.



Table 2-2: Analysis of Table 2.1 — Open dataset list by domain categories

Structural identification
Rail Network

Road Network

Road Condition

Each dataset is about the
geographical layout and
condition of the network. This
includes characteristics like
composition and conditions of
the geography.

Service provision
Bus Timetables
Bus Stop Times
Rail Fares

Each dataset is about the
delivery of public transport
services in the structural layout,
covering things such as time,
cost, stop locations etc.

Wayfinding transition

Rail Performance

Rail real-time

Roadwork’s [ELGIN]
Roadwork’s

Each dataset is about to real-
time conditions or difficulties in
the environment that will
enable the successful transition
through the network.

2.1.1.1 Barriers to open data channels in a multi-operator market

The landscape of public transport provision changed significantly between 1953 and 1968.
Expectations such as operating standards and the set fare scale dictated as part of the pre-
deregulation licensing terms were no longer maintainable. As a result, private investment was
brought in to promote healthy competition and provide better operating standards without the
requirement for central funding subsidiaries (Butcher, 2012). The process of deregulating local bus
services took effect outside London, allowing operators to set themselves up in an area freely and

setting their operating standards, while London opted to contract out the routes rather than to

have direct roadside competition. This resulted in 661 regionally operating service providers.?

Table 2-3: Number of service providers by Traveline region

Area Bus Coach Community Transport
East Anglia 58 0 7
East Midlands 63 0 2
North East 21 1 0
North West 47 1
Scotland 41 1 0
South East 110 2 9
South West 76 3 10
Wales 75 1 3
West Midlands 93 0 3
Yorkshire 32 1 1
Grand Total 616 9 36

2 Services providers can be broken into parent and sub-companies, i.e. ‘First’ is a parent company of ‘First
Hampshire’. Fares and timetables are regionally managed and therefore, sub companies are counted as a
single service provider, due to the complexities in service provision.
http://www.travelinedata.org.uk/traveline-open-data/traveline-national-dataset/.
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Although central government introduced deregulation for financial reasons, it affected the
freedom of information sharing and information provision declined significantly. Donald and
Pickup (1991) conducted a travel diary survey (n=127 participants) to investigate the overall
effects felt by travellers, finding that a majority pointed to a lack of information or the unreliability
of information. There was also a general sense of confusion over service operations. For example,

one participant commented:

‘Well, they’re very erratic. You used to know the times of the buses but when
they changed you just had to go and hope you’d get one and even now they
all come together so if you miss one you’ve missed the lot’.

Around the same time, a consultation in 1993 by the Office of Fair Trading and the Monopolies
and Mergers Commission found that there was an escalation in conflicts between rival operators,
and the general decline of service provision stability. The Competition Act prevented the sharing
of information because of its proprietary nature, thus conforming to legislation targeted at private
organisation standards. Although the Act incorporated a minor rule change, it left the sharing of
proprietary data at the operator’s discretion. Seeking a more direct approach to support multi-
operator operations, the government applied funded initiatives that would encourage operators
to offer multi-modal ticketing and better passenger information (Butcher et al., 2015). This
turbulent environment, despite the steps taken by the government, has left a barrier as to what

information is available to the traveller due to the discretion that is still exercised by the operator.

2.1.1.2 Gathering open data travel insights directly from travellers

A phenomenon that has emerged in recent years is co-created data from social media in which
travellers with access to smartphone technology can access and contribute insights about the
current status of the network. In some cases, these travellers may even offer their expertise to
other less confident travellers (Filippi et al., 2013, Nunes et al., 2014). This co-created form has
attracted the attention of service providers as a means of addressing enquiries as they arise. They
have social media policies that define the format, style and type of information offered to
travellers, especially at the point where enquiries relate to service disruption difficulties
(Bregman, 2012). The traveller’s enquiry (co-created information point) acts as information that

other travellers can use.

Other researchers suggest that co-created information provision can be solely traveller driven. For
example, the UbiBus project from 2012 is a tool that collects social media posts from travellers
about specific routes. This opened channels for travellers to recommend routes to other travellers

(Vieira et al., 2012). It enabled travellers to trade and discuss their knowledge, and was only made



possible through the increase in technology and the presence of social media as a platform to
gather and exchange information almost in real-time (Filippi et al., 2013). This project

demonstrates that travellers can be used to fill the gap when information clarity is lacking.

2.1.2 Using rapid technology growth to gather real-time travel information

The traveller’s portable devices can support them in-trip and do so passively and unobtrusively,
and can also promote greater yields in real-time data collection (Duncan et al., 2009), but it
favours those that are tech-savvy or willing to use technology (Chorus et al., 2007). Those that opt
in to accessing travel information via these portable devices have access to more information,
ranging from standard estimates to personalised journey plans, and at any point in the journey

providing there is a connection to the internet.

2.1.2.1 Gathering location-specific traveller and vehicle information

One advantage that the increase in portable devices provides is a growth in advanced traveller
information systems designed to resolve specific challenges that travellers face. One such
pressure point is the traveller’s concerns regarding late services or even missing services
altogether (Transport for London, 2009). This concern was to be resolved using QR codes that
could be scanned at a location (e.g. bus calling point) by travellers using enabled portable devices
to retrieve information such as current travel times and maps for that calling point (QRDecoder,

2014, Gammer et al., 2014).

In some instances, these QR codes can retrieve real-time transport information using Global
Positioning Systems (GPS) tracking data. GPS captures location-specific data by tower
triangulations which then can be used to map the location of vehicles geographically. In addition
to this, the travellers own personal device can be enabled with GPS features to support geo-
location information that is converted into realistic travel information in-trip. Some researchers
have tried to incorporate real-time GPS tracking into their travel research, but have found that
these techniques are still underdeveloped. This is due to the way that GPS data is stored when
coming into contact with individual cell towers operated by different mobile phone operators (Jarv
et al. (2014); Schonfelder and Axhausen (2010); Gonzalez et al. (2008); Ahas et al. (2010)). Despite
this, geo-location can tailor travel information accurately to the traveller and their journey needs
and can benefit the traveller that has spatial wayfinding difficulties. However, the delivery and
interpretability of that information must take priority as its benefit is to occasional travellers who
will naturally struggle to process incoming geo-location travel information (Lane et al., 2010,
Duncan et al., 2009, Witte and Wilson, 2004). There is little evidence as to how these methods

were designed to support the needs of the traveller. This suggests that these mediums have
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developed as a result of technology advancement and expressed issues rather than being

designed for specific needs (Dziekan and Kottenhoff, 2007, Hsieh et al., 2012).

2.1.2.2 The proliferation of data collection through integrated personal devices

Due to the presence of portable devices and their presence in the transport network at the same
time as the traveller, they have been targeted for information delivery (GSMA, 2014, GSMA Press
Office, 2014). Operators recognise the possibilities that these devices can offer in terms of
personalising travel information to meet the travellers’ needs (Munyama et al., 2015). These
possibilities target both smartphone and smartwatch devices for their booming app market and
ability to notify travellers of travelling difficulties (Everitt and Dixon, 2016), and because it offloads
costs for expensive infrastructure such as real-time enabled display boards (Barnett, 2014). The
increase in open data channels and sharing of travel data, at least to the extent that operators
permit, allows independent developers to make use of that information. These developers
present travel information in novel and innovative ways at little cost to the operator (Filippi et al.,
2013). The presence of these devices and the supporting technology and the geolocating of both
vehicle and traveller starts to address one of the most crucial information requirements, accurate
travel information. For example, travel information about journey times is often proved to be

unreliable (Chorus et al., 2007).

These apps also provide a means of personalised pre-trip planning or assistance to in-trip decision
making (Transport for London, 2009). The advantages gained through technology naturally benefit
those travellers that have access to and are willing to use technology. As is often the case with
technology, some individuals lose this level of support because of their low level of technical ability
(Transport for London, 2009) or a direct preference diverting their decision-making to other
sources (Chorus et al., 2006¢, Chorus et al., 2006d). Those sources could be reliance on another
traveller’s personal knowledge, a belief that the transit system is simpler than it appears, or that
other sources of information meet the need without requiring mobile phones (Schmitt et al.,
2015). As an alternative to portable device support, technology embedded in the transit
environment provides travel information for those that have opted out of personal device usage,
such as departure boards, enabling wider access to dynamic travel information. These act as
information radiators, passively offering information to travellers as they pass by, and allowing
technology to benefit the wider community of travellers. They present information in a place
where a passer-by can see it and are a valuable asset to the in-trip travellers because ‘the passer-
by does not need to ask questions; the information simply hits them as they pass’ (Cockburn,

2006). This method has been shown to be particularly useful in development teams adopting agile
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software development methods. Travellers value their presence in the network, but seek higher

accuracy in the information that is distributed (Munyama et al., 2015).

2.1.2.3 Gathering proactive travel information form sensory-enabled environments

It is possible to collect a significant amount of relevant data; share it more openly; monitor, tailor,
alter and use data in real-time; and distribute it in many ways via portable and embedded devices.
This has enabled the travellers to demand more personalised information from the service
providers (The Parliamentary Office of Science and Technology, 2014). Therefore, more reliance
on sensitive and responsive environments is likely to be the future direction of travel information
provision (Munyama et al., 2015, Filippi et al., 2013). To date, the emphasis has been on the
introduction of near field communication (NFC) systems and RFID sensors that allow portable
devices to communicate with other enabled devices. This allows travellers to tap in and out of
sensory boundaries or synchronise with other devices; this approach is part of the Ambient
Intelligence (Aml) methodology (Hsieh et al., 2012). Weiser (1991) initially presented the idea of
advanced sensory tracking as part of his foundational work regarding ubiquitous computing and
the potential for sensory devices and tracking techniques, so the technology for this sensitive and
responsive tracking has existed for some time. For example, the foundations of portable devices
can be traced back to the development of in-house tablets, pads and boards used by staff at Xerox
Parc, of which Mark Weiser had first-hand exposure. He stated that: ‘the most profound
technologies are those that disappear. They weave themselves into the fabric of everyday life until

they are indistinguishable from it’ (Weiser, 1991).

It thus appears that technology is more than capable of offering the desired travel information
support, especially the sensory, reactive technology that can be found in RFIDs, QR Codes and GPS
(Weiser, 1993, Cook et al., 2009). Although Aml has begun to make progress into the travel
information landscape, there is evidence of a general debate regarding its future use there. Most
of these debate originated in connection with EU policies that attempted to address existing
environmental concerns, for example by the Information Society and Technologies Advisory
Group (2001), Information Society and Technologies Advisory Group (2012). Three out of the four
proposals suggested by the ISTAG targeted car hire, public transport and car sharing. These ideas
included a simplistic understanding of sensory technology and envisioned intrusive sensors placed
either inside a person’s own body, which was apparently considered in the review to be a
controversial topic. Alternatively, and perhaps slightly more appropriate views, included sensors
in watches or articles of clothing that communicated with other sensory devices, which are now

available to the traveller. In 2001, when ISTAG conducted its first review, there were concerns
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that the technology would lead to information overload and create social division between those
that owned these sensory devices and those that did not. The conclusion of this review initially
rejected the possibility of exploring Aml despite the perceived benefits. These included: the ability
to increase the quality of life and fulfilment of personal needs; improved quality services; future
innovation; and better applications to improve public services. In 2012, ISTAG concluded that the
means to deliver on the ideals of Aml and the benefits highlighted by earlier reviews had yet to
be realised, suggesting that more research and funding are required to understand the practical

and ethical applications (Information Society and Technologies Advisory Group, 2012).

There are other successful sensory systems at historical sites enabling users to interact with local
heritage information and aiding successful transportation of historical artefacts (Costantini et al.,
2008). Parcel tracking using context-aware systems to find parcels travelling through the system
is another example of a sensory system (Gupta et al., 2014). What is common to both these
examples is that they conjoin surrounding technical devices for the purposes described, joining
the sensors, PDAs and other devices to work and interact together to achieve the core objectives.
The local heritage example is a good representation of what future public transport systems could
be like. In this example, the use of Aml enables tourists visiting heritage sites to obtain facts and
details about points of interest as they travel around the site. In practical terms, as the visitor
enters the site, their devices begin to communicate with the other sensory devices and the
information for points of interest is tailored and sent to the visitors based on: where the visitor
has been before (pre-existing knowledge); where the visitor intends to go (current intentions);

and what information the visitor has been shown before (catering to knowledge growth).

It also monitors the traveller’s journey through the site, their progress and various sources of
wayfinding support such as maps to assist the traveller’'s movement and corrects them if they
stray from their intended plan. It also had the flexibility to readjust all these sources of information

if that traveller intentionally strayed off the path because of a new emerging interest (Sadri, 2011).

2.2 Present-day filtration of travel information to travellers

The delivery of travel information is dependent on its nature (either estimated or real time), the
traveller’s desire to use specific delivery methods and the stage of journey planning that they are
at. These can cover a wide range of travel circumstances, and Southampton City Council (2008)
defines the stages as: pre-journey; arrival; getting around; interchange; and finding a destination.
Other research has split the stages of a journey based on the environment in which it occurs, e.g.
pre-trip, wayside and on-board (Grotenhuis et al., 2007). The most precise way to understand the

distinction between the stages of information use would be to consider the temporal boundary
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between pre-trip considerations and in-trip dependency. The delivery of travel information will

come from these two stages of information use.

2.2.1 Targeting the provision of travel Information: pre-trip

In literature, most of the information distribution techniques are described in the context of pre-
trip journey planning and take into account the types of pre-trip considerations that a traveller
would make (Kent (2010); Salehian (2014). Keywords such as ‘evaluate’ or ‘compare’ are often
used to imply that travellers want the means to judge the information they are offered for its
sufficiency to their personal and journey needs, regardless of which information distribution
method they use. The reason these keywords are particularly prevalent is that travellers often
approach journey planning with their set of personal preferences which drive what any travel
information must conform to, such as the reduction of interchanges in a journey (see Jarv et al.
(2014), Filippi et al. (2013), Spitadakis and Fostieri (2012), Dewi (2010), Chorus et al. (2006c),
Chorus et al. (2006d)). Therefore, the traveller’s preferences drive the type of information they
seek, which also implies that they are a ‘seeker’ of that information. There is limited information
in the literature as to what information provision methods do to satisfy the traveller’s information
needs, and there is not enough evidence to suggest that this could be defined with the needed

clarity to understand the use of specific information points in the context of pre-trip planning.

Typically, literature points to journey planners regardless of its method of distribution (e.g. web
or mobile) as the primary information distribution method for pre-trip journey planning
(Spitadakis and Fostieri (2012)). It is likely that journey planners are the primary method for
distributing travel information because they are capable of providing it with more relevance to
the traveller’s specific travel enquiry, and offer the traveller the ability to compare available travel
options (Schmitt et al., 2015, Schmitt et al., 2013). Munyama et al. (2015) found that travellers in
London particularly valued the TfL’s journey planner because the information is managed and
presented by the originating operator, whereas other similar planners such as Traveline are
developed by third-party distributors with access to open data channels. This may indicate a
concern that the quality and level of travel information offered is inferior to that provided from

the originating source (The Parliamentary Office of Science and Technology, 2014).

Some of the travel information that journey planners offer consists of pre-drafted estimated or
scheduled data, known as ‘static’ data. The literature regarding pre-trip planners eludes to the

requirement for basic support if they have significant wayfinding ability, or access to decision
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support systems.? A decision support system is a computer-based system that can help decision-
makers confront ill-structured problems through direct interaction with data and analysis models
(Sprague and Carlson, 1982). The definition of these types of systems can be described as any
system that supports the decision making process in any way (Sprague and Watson, 1989). Local
and central government portray journey planners as a means of bridging the gap between the
traveller and the intended logical choice process, enabling appropriate choice by offering
suggestive recommendations or nudges to assist the decision-making process (Southampton City
Council, 2008, Department for Transport, 2011). They also believe that decision support systems
empower travellers to make informed decisions about factors that relate to the how, when, where

and if it is possible to travel successfully (Lyons et al., 2007).

2.2.1.1 Assisting choice: recommender systems

Personalised travel information is of increasing interest given the availability and growth of
technology (Munyama et al., 2015, Everitt and Dixon, 2016). In the example relating to the
exploration of heritage sites, the system recommends locations to the visitors and offers relevant
information. There are other examples of recommender systems that modify their output based
on the traveller, and the possible routing recommendations which are found within the tourism
sector (Mahmood and Abdul-Salam, 2013). The tourism industry is known for its strong emphasis
on personalisation and the production of travel options that meet the needs of the traveller
through profiling. This allows specific values such as cost to be targeted and information organised
to offer relevant suggestions to the traveller. There are various types of recommender systems
within the tourism sector that focus on traveller-specific needs, traveller profiles or the journey

enquiry settings:

e Knowledge-based filtering (Trewin, 2000);

e (Collaborative-base (Gavalas et al., 2014); and

e Demographic-based filtering (Pazzani, 1999).
Mahmood and Abdul-Salam (2013) suggest that recommender systems use advanced hybrid
filtering techniques that analyse the traveller’s personal and journey needs based on set values
such as cost, along with the use of prior traveller feedback (collaborative-base filtering) as an
additional means of satisfying the need. This form of collaborative recommendation filtering is
reliant on having sufficient collaborative resource that can provide accurate feedback (Lops et al.,

2011). In some cases, the level of information that is presented from a recommender system or

3 See Chapter 4 for a broader discussion about the specific implications of journey planning with a strong
or weak wayfinding ability.
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journey planner can overwhelm travellers if they cannot judge which option to choose. Some
travellers may require a means of controlling the information overload, enabling them to identify
journeys that are good enough over optimal. Todd (2007) refers to this as modelling for human

rationality and defines it as filtering based on unbounded, bounded or ecological rationalities (see

Table 2-4).

Table 2-4: Analysis of the three forms of rationality (Todd, 2007)

Unfiltered

Filtered

Unbounded

Bounded

Ecological

Based on the premise of
gathering and analysing all
available information, without
constraints regarding human or
technology-based limitations.
Providing the recipient with all
possible avenues of information
that could have even a small

Based on the premise that the
recipients are exposed to
constraints such as limited time,
limited knowledge and cognitive
abilities. Methods or strategies
are incorporated to guide the
search and obviate the need for
follow-up information.

Exploiting the problem domain
by understanding the factors
and thought processes that lead
to right decisions. This is also
combined with supportive
techniques such as the adaptive
toolbox that modify the decision
logic relevant to the problem

relevance towards making a domain and profiling.
decision whether requested or

not.

In consideration of Table 2-4 and the issues surrounding a traveller’s ability to process travel
information; a recommender system with unbounded rationality would present the traveller with
all the available travel information related to a specific journey enquiry which could result in a
plethora of routes, providers and associated costs. This approach of applying unbounded
rationality naturally favours the traveller with the necessary exposure to travel-related
information and can determine what information is directly relevant to the journey enquiry and
journey needs. Consequently, unbounded recommender systems would exclude travellers with
reduced wayfinding ability or who approach the public transport environment with a fresh
perspective due to changes in personal circumstances (Schmitt et al., 2015). These travellers
require more restrictive measures such as bounded and ecological rationality that provide
shortcuts to the information that will be of most relevance to them (Transport for London, 2009,

Walker, 2010) (see Chapter 4).

Mahmood and Abdul-Salam (2013) argued that TripAdvisor’s geo-location services and traveller-
provided journey details enable personalisation — a traveller requirement — by adapting a form of
rationality to meet the type of journey enquiry. It is possible to control the type of rationality that
arecommender system uses to provide well defined, better-targeted solutions that can work with
the individual’s ability and their information needs using robust algorithms (Janev and Vranes,
2011). TripAdvisor (2014) demonstrates what recommender systems are capable of providing by

how it supports its users through a complicated decision-making process (Gavalas et al., 2014).

16



2.2.1.2 Assisting choice: Journey planners

Due to the increase of responsive websites, the production of a web-based journey planner
became possible. They are designed to support the travellers using embedded filtering techniques
similar to recommender systems to filter and convert travel information into understandable
journey plans (Spitadakis and Fostieri, 2012, Solar and Marqués, 2012) allowing the traveller to
use their knowledge. In 2000, the UK government made a concerted effort to support a national
multi-modal and web-based journey planner that could assist the traveller with door-to-door
journey planning decisions because of the existence of such responsive website technology (Lyons
et al., 2007). For example, WISETRIP and Traveline are present-day responsive website journey
planners that are provided by third-party providers (WISETRIP Consortium, 2008, Lyons et al.,
2007). The ability to consolidate wayfinding support into a single system by accounting for trip
chaining and multi-modal variances is an advantage to travellers with limited knowledge of the

overall public transport network.

Despite this perceived advantage, the open source information needed to build this is often
restricted due to the data’s proprietary nature and the operator’s freedom to disclose. Some
journey planners also try to consolidate disparate systems and other proprietary journey planners
that can address problems but remain restricted to some extent (The Parliamentary Office of
Science and Technology, 2014, Farag and Lyons, 2012). Based on surveys around journey planning
systems such as WISETRIP, researchers can identify stated preferences and how a traveller feels
towards the use of a journey planner. Spitadakis and Fostieri (2012) found that travellers were
willing to pay for better information provision. However, Fu et al. (2013) found that the rise in
mobile applications had led to travellers not wanting to pay for information that they expect the
service to provide. Current research from TfL also supports this conclusion, finding that travellers
have a higher expectation and reliance on the provision of information because of it being the
operator’s responsibility to provide (see Figure 2-1). These differences may be due to the research
methods that were employed: one focusing on stated preference, the other using revealed
preference. The revealed preference demonstrated the traveller’s information needs better than

the stated preferences found by Spitadakis and Fostieri (2012).
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High expectation for
and reliance on
support and
information as they
see themselves as
under TfL's remit

“It's their system.
Their network.
They're meant to

give us the
information we

“When I've paid need to use it"

for my Tube
journey | expect
a certain level of
support and care”

Figure 2-1: Traveller sentiments towards the provision of travel information (Munyama et al., 2015)

Any research focusing on personal behaviour and intentions of the community always has to
contend with preferences, both stated and revealed, where the stated preference findings often
represent the traveller’s idealised opinions towards the subject matter. It is when preferences are
revealed that they demonstrate true intentions and beliefs towards the subject matter (Kothari,
2004). In this instance, the travellers’ opinions demonstrate that they value having access to
advanced features and information, but not to the exclusion of information such as journey costs.
This suggests that there is a scale regarding the approach to travel information and its relevance
in planning a journey (Bellman et al., 2011).* Ignoring the financial findings from Spitadakis and
Fostieri (2012), they did confirm the need to fulfil traveller’s information needs, basic and

wayfinding needs.

Over time, the WISETRIP journey planner evolved and incorporated additional features to satisfy

certain traveller requirements, such as:

e Turn-point® information before and during the whole trip;

e Appropriate management of the travellers observed and stated preferences by ensuring
their preferences for the journey were displayed;

e Contingency plans to pre-empt and manage in-trip difficulties; and

e Co-created information from social media

(Forthnet et al., 2012, Solar and Marqués, 2012)

4 See Chapter 6 for a more detailed discussion of the specific types of information needs.
5 Refers to directional navigation, e.g. ‘turn left onto the Avenue’ or ‘in 50 yards, turn right’.
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Despite the potential that journey planners offer, their longevity seems to be doubtful according
to some observers. Firstly, after ten years of use, the Transport Direct journey planner developed
by government to meet the traveller’s information needs was decommissioned because of the
growing competition among journey planner systems and the difficulty of keeping up with
traveller information needs (Department for Transport, 2014c). Secondly, Skoglund and Karlsson
(2012) investigated journey planner life-span using a two-stage online survey, and their findings
demonstrated a reduction of use over time. The first round of their survey polled a sample of 277
unfamiliar travellers who were either new users of journey planners or had recently moved into
the area. The second round was nine months later with 71 of the previous 277 participants. The
results demonstrated that the desire to continue using a journey planner waned over time, as did
the traveller’s initial positive attitude towards the journey planner. Finally, Schmitt et al. looked
at the suitability of journey planners and suggested that the reason that these tools have yet to
reach their potential is the way in which they are designed for both reduced and significant
wayfinding ability travellers (Schmitt et al., 2015, Schmitt et al., 2013). This may explain why

information provision is prevalent, but sustainable interest is weak.

2.2.1 Targeting the provision of travel Information: in-trip
The stage of information use most often discussed in the literature is pre-trip journey planning
(Esztergar-Kiss and Csiszar, 2015, Grotenhuis et al., 2007, Lyons et al., 2007). However, there is
reference to alternative stages of information use such as in-trip journey planning, journey re-
planning due to emerging difficulties, and the need to address the traveller’s wayfinding needs as
they transition from information evaluation (pre-trip) to information dependence (in-trip) (Caiafa,
2010, Transport for London, 2009). For example, Southampton City Council (2008) identified that
travellers need clear and understandable information both pre-trip and in-trip to manage their
journey, get around the public transport network, navigate interchanges and find their final
destination. It is clear that regardless of the stage of information use, a traveller’s focus will be on
their navigation through that transit environment; in essence, they are journey driven (Jennings
and Khadar, 2015, Munyama et al., 2015, Transport for London, 2009). Looking at in-trip journey
planning, the traveller will have access to real-time, dynamic information whether or not they are
a user of portable devices due to its prevalence in the travel environment (The Parliamentary
Office of Science and Technology, 2014, The Parliamentary Office of Science and Technology,
2013). Therefore, the traveller can respond to information available within the travel environment
(e.g. displays, staff or other travellers) in a similar way to those that are tech-enabled. The
availability of travel information in-trip (on-board or at the wayside), enables travellers to see and

be made aware of information and react in real-time to in-trip circumstances rather than depend
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on pre-drafted estimated travel information obtained during the pre-trip planning stage. Pre-trip
planning was separate from the real experience of the travel environment because of that
estimated format (Esztergdar-Kiss and Csiszar, 2015). As a result, this may cause wayfinding
difficulties or highlight data collection shortcomings at the moment of travel for a traveller
unfamiliar with in-trip navigation. Travellers that have pre-trip journey planning information will
have the ability to check that information during their journey. They are provided with the
opportunity to re-plan the journey if they have the wayfinding ability or information to do so
(Munyama et al., 2015, Transport for London, 2009). Reviews both by Zhu and Levinson (2011)
and Passenger Focus (2011) show that pre-trip journey planning information only really makes
sense when used in the travel environment, and travellers see its relevance in the real
environment. Those reviews also show that the traveller’s reactions to unplanned difficulties, such
as a disruption or cancellation, will relate to the traveller’s journey needs and the pressure on the

traveller to complete that journey successfully.

Time has a significant role in influencing decisions and is considered an essential information need.
For example, time-rich travellers can consider other utilities more freely over the travel time
(Chorus et al., 2006b, Chorus et al., 2007, Chorus et al., 2006¢c, Chorus et al., 2006d), while
individuals that are time-poor will gravitate to options that satisfy that limited temporal window
for travelling (Kalman et al., 2013). It is clear that time also controls the urgency in which travellers
have to decide, as those in transit have less time to consider their actions as a bus arrives at their

waiting point (Passenger Focus, 2010, Passenger Focus, 2011).

Information provision is moving towards more embedded and responsive methods such as
information radiators, display boards, smartphones/watches to distribute timely information
directly to the traveller to address the issues that are raised here. The importance of this is that
the pre-trip traveller has the advantage of having more time to make decisions. However, the
information’s relevance to the transit environment is restricted until it is brought into the in-trip
environment (Norgate, 2006, Norgate et al., 2014, Mohammed and Harrison, 2013, Konig and
Waller, 2010, Bluedorn et al., 1999).

2.2.1.1 Delivering information in-trip: Access using portable devices

Portable devices such as smartphones are a useful means of bridging the gap between the
traveller and the operator and enable the provision of personalised information, noted as a
requirement in numerous studies. Consumer research suggests that the number of people that
own or use portable devices is increasing. For example, Styles (2013) reported that 7 in 10 people

now own a Smartphone in the UK, and that 70% of those users search for information and 63%
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use geo-location services. Barnett (2014) also reported that these devices increase the support
that can be offered to consumers and improve operating standards and information provision.
One are of growth is the smartphone app market, and accessibility to web pages targeting these
devices is also growing. To date, there are 500+ UK based, travel-centred mobile applications, 460
of which are public transport applications for London travellers and are powered by TfL’s open
data policy (Everitt and Dixon, 2016). Examples include: Citymapper, providing multi-modal
journey planning using TfL open data; Moovit, providing real-time data obtained via travellers GPS
enabled smartphones and GPS broadcasting vehicle; and Waze, providing driving routes based on
traffic data and travellers movements via enabled smartphones (The Parliamentary Office of

Science and Technology, 2014).

Creative methods of presenting travel information are possible due to the fast-paced application
development and the existence of various data sources. Designs for these applications include
simple timetables, real-time departure boards, simplistic or extensive journey planners, mapping,
geo-location planning and other facilities to address emerging in-trip difficulties (The
Parliamentary Office of Science and Technology, 2014). However, little research has explored the
best way to present travel information, despite their apparent potential (Bellman et al., 2011,
Morris et al., 2002). Instead, research typically addresses the user’s feelings towards applications
in general and their influence over their willingness to buy in to an offered service or product. For
example, Bellman et al. (2011) considered the users’ responses to buy-in when using branded vs
non-branded apps, transactional vs informative apps and data-push vs data-pull apps.® Their
findings suggest that users expressed a preference to get the information for themselves,
preferred informative apps over ones that expected a financial contribution and trusted branded
apps over non-branded apps. This study was also quite informative about the user’s specific
annoyances. For example, users felt overwhelmed when information was pushed out in the form
of notifications and alerts, suggesting that the individuals need control over the information that
they access, the users’ trust in branded apps and preferring information to come from its
originating source rather than a third-party distributor. They found that the approach an
application takes can persuade or dissuade buy-in, but called for more research on this subject to

define the actual extent of the influence.

6 Data-push refers to where the application pushes out information when an update is available. Whereas,
Data-pull refers to where the user must request new information to be pulled down from the application
server to the portable device, in essence, request the new information.
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Regarding travel information apps, a critical requirement for any app is the accuracy of travel
information, as identified in the earlier discussion regarding in-trip realism. According to Fu et al.
(2013), the keys to a successful public transport app is its information accuracy and overall app
stability, according to the its user reviews. They also suggested that an app’s fundamental
weaknesses will already be at the forefront of the user’s mind when considering the use of an app,
and in public transport, these weaknesses are the information’s relevance, accuracy and
reliability. Chorus et al. (2007) opined that it is difficult to get accurate travel information or
convince the travellers of its accuracy, despite the growing improvements in this area due to real-
time tracking. This conclusion was drawn from their prior research that found that, regardless of
the growth in technology, travellers will perceive public transport as unreliable (Chorus et al.,

2006b).

These sentiments may have arisen from the barriers in information provision because of its
proprietary nature and the extent that developers are expected to take on the burden of the
information provision. Filippi et al. (2013), argue that app developers are forced to take on
responsibilities to fill gaps in services that the operators themselves should be able to fill.
Munyama et al. (2015) found that travellers will conclude that the operator failed to meet their
travel needs when information that the traveller considers valuable is not available to them. This
means that travellers are placing the travel information expectations on the third-party
developers instead of the operators and as a consequence, new apps are being released by
developers without the practical knowledge of the traveller and their information comprehension
needs (Jennings and Khadar, 2015, Transport for London, 2009). This suggests that the longevity
or continued use of apps is questionable, particularly the unfamiliar traveller, and is one discussion

that is also rarely considered in the literature, but it is eluded to throughout the narrative.

2.3 Summary

This chapter has provided an informative background into the external concepts that have
influenced the provision and clarity of information in the field of public transport; the rapid growth
of technology and commercial drivers such as the diverse multi-operator nature of public
transport. It has also provided insights into the different types of travel IT available to travellers,
and the current understanding of their design intent in supporting the travellers’ information

needs.
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Chapter 3. Research methodology

This chapter explores the research methodology, outlining how each method was applied and

analysed, along with the justification for the use of a mixed-methods approach.

3.1 Research questions

The aim of this thesis is to build an understanding of traveller comprehension and how this
influences or alters the term ‘effective action’, 7 and, to evaluate present-day travel IT, in this case
a journey planner. This aim was to measure their capacity to offer a traveller that unbiased
opportunity to gather travel information regardless of ability for the purpose of isolating travel IT

system usability. Two research questions were formed and evaluated:

What is an appropriate representation of the traveller concepts that represent

RQ1 . . . . . .
Q travel information comprehension, and influence effective action?

To what extent can current travel IT, e.g. a journey planner, meet the traveller’s

RQ 2
Q information needs according to the fourth rule of citizenship?

These research questions focused on important aspects of information accessibility that needed
more qualitative and quantitative research to produce the needed design-based guidance for

travel IT.

3.2 Systematic outline of the research frame

The original empirical research methodology changed mid-process due to emerging insights, to a

mixed-methods triangulation structure. The process is summarised in Figure 3-1.

The starting point for the research where the initial literature review and intercept
Preliminary study was conducted, the catalysts that forced the research process to evolve into a
mixed-methods approach.
To address the need for contextual evidence and counterbalancing this with a more
detailed comparison of insights, a methodological triangulation was adopted
including; extended literature review, contextual review and use of focus group
transcripts (secondary data). These methods produced a conceptual
‘representation’ to address research question 1, the Traveller Planning Types (TPT)
framework.
External feedback was sought from peers and key travel IT providers, to critically
evaluate the ‘representation’ produced during the exploration stage. This produced
a more reliable ‘representation’ to be used so structure the final experiment.
The insights gained from earlier stages were used to design a usability experiment
that would target traveller comprehension and information provision. The methods
Experiment used particularly focused on observing the traveller’s trip planning activity and
information absorption, measured by recall, to produce the needed design-based
guidance through the successes and improvements identified.

Exploration

Confirmation/
validation

7 As defined by the fourth rule of citizenship, discussed in Chapter 1.
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Stage 1: Preliminary

Triangulation — (quantitative data)

Intercept survey
Measure “how aware travellers are” of
their familiarity and the “travel IT they
might use” to address a perceived lack
of knowledge

Literature review
The evolution of
travel information
and travel IT systems

Identified that the research methodology lacked the needed
“contextual” insight, and that a mixed methods approach would be
more appropriate.

Stage 4: Experiment

Travel IT information accessibility test (qualitative / quantitative data)

Analysis
1

Building of travel information metrics (Chapter 6).

Stage 2: Exploration

Triangulation — (qualitative data)

Subject-Based Familiarity

(Primary Source)

In-trip
information use
Traveller’s views of Literature (Primary Source)
information use Review
(Secondary Source)

Analysis
(See Below)
Focus

Group
Transcripts

Contextual
Review

Stage 3: Confirmation

Delphi study - (qualitative / quantitative data)

13 Panellists (Policy makers and service providers)

Round one - Interview | 30min interview (Questionnaire read out loud to experts)

Conducted over a two week period

Expert review feedback of traveller descriptions (NVIVO)
Result: Refined Traveller Descriptions (Table 5-3, Table
5.5)

Analysis
1

Analysis
2
Analysis
3

Refined traveller description crossover (Table 5-6).

Refined Traveller Planning Types Framework (Figure 5-1).

12 Panellists (Policy makers and service providers)
Round two and three — | o1 over 2 two week period each round conducted

Online Questionnaire | , onth apart

Analysis | Keyword term analysis (NVIVO)
1 Result: Traveller Descriptions

See Chapter 4

Analysis | Observation of traveller description crossover.
2 Result: Conceptual description crossover table (Table 5-3)

Analysis | Traveller Planning Types consensus reached
4 Result: Table 5.7

Analysis | Traveller Planning Types Framework consensus reached
5 Result: Table 5-9

Travellers were asked to
plan two trips on a
selected journey planner. After planning,
traveller was
probed for
information

Reseiiation recall and trust

After planning each

trip, the traveller L=k
assessed information
accessibility.
Analysis
(see below)
g Post
Metrics Jannin

questionnaire _p N 8

interview

Conceptual foundation for the Traveller Planning Types (TPT)
Framework

See Chapter 5

See Chapter 5
e Confirmed Traveller Planning Types (TPT) Framework

. TPT Framework satisfied Research Question 1:
What is an appropriate framework for representing the traveller
concepts that influence the conversion of travel information into
effective action.

Validating the travel information metrics

Analysis 2 (Table 7.1). -
Benchmarking the level of travel information
Analysis 3 | provision (Figure 7.2, Figure 7.3, Figure 7.4,
Table 7.2 and Table 7.3).
Analysis 4 Establishing the journey planning workflow ~
(Table 7.5). g
Analysis 5 Measuring the level of information recall i\’:‘
b (Table 7.10). S
q Traveller’s post-journey planning information 2
AEEBE sources (Table 7.11).
Conclusion of Research Question 2:
To what extent current information provision systems
such as journey planners demonstrate their ability to
meet the public transport traveller’s information needs.
Analysis 7 Analysis of successes and difficulties in the journey &
¥ planning workflow (Chapter 8). g
Collation of recommendations to improve present- s
Analysis 8 | day travel information distribution methods (Table :
8.3). 2

Figure 3-1: Methodology and analysis pathway diagram
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3.2.1 Stage 1la: Literature review

During the preliminary stages, the research had a different focus to that stated above, due to the
research sponsor’s initial requirements for a new smartphone-based travel IT solution (see Section
3.2.3). Therefore, the initial literature review collected insights from journal databases, library
catalogues and relevant online newspaper databases for subjects such as travel information,
travel IT, system usability and other relevant political and technical factors that influenced travel

IT. This included:

e System design;
o Usability heuristics and user experience (UX) principles.
e Travel information;

o research methods used to identify travel information needs / the format or
structure of travel information / the influence of trip stage on types of travel
information used or needed / traveller’s desire for types of travel information /
Economics of information.

e Travel IT;

o Forms for accessing personalised trip plans such as journey planners,
recommender systems and mobile applications / the change from rigid
‘estimated’ to sensory ‘real-time’ travel information / the potential for travel IT
through open-source, co-created data and shortwave/longwave data
communications.

e Other non-tech-based information distribution methods;

o ‘Printed’ timetables, leaflets, magazines, periodicals, maps / and other word of
mouth sources such as friends/family, other travellers, staff support and travel
shops.

e External factors that affected or have an influence on the provision of travel information;

o Government-led initiatives for perusing ‘open-source’ data and the growth of
travel information providers responsible for providing travel information since
deregulating the bus services.

The literature produced an assumption that public transport-related literature lacked discussion
about different traveller types and how these travellers’ travel information needs were satisfied
by distribution methods, whether IT, printed or through word of mouth. This led to an identified
gap in knowledge about the users of travel information and their approach to that travel
information based on their specific traits. The clearest defined traveller type that could be
evidenced in literature was ‘commuters’ — those that travel most frequently — leading some
authors to comment on familiarity and emphasise the lack of literature regarding the use of travel

IT solutions such as a journey planner by unfamiliar travellers (Schmitt et al., 2015).
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3.2.2 Stage 1b: Intercept study

This meant that at the time the intercept study was designed, the literature hinted at traveller
familiarity as a concept without fully expressing its relevance or impact relating to travellers’
information use. Therefore, this subject needed further clarification to identify how aware
travellers were of their familiarity with local public transport services and identify their reliance

on available travel IT in light of that awareness.

The literature review identified several research methods such as fieldwork (intercept), mail or
online questionnaires, or the use of travel diaries to gather data. Each method collected
qualitative and quantitative data and aimed to gather the stated or revealed preferences or
intentions of the participant involved (Lyons et al., 2007). Following this understanding, a traveller
intercept dual survey was conducted, combining both an intercept and an online questionnaire to
boost participation by offering passers-by the option to participate at their convenience (see

Figure 3-2).

. >~ Southampton ‘ - Southampton
P8 i “ » ‘
‘ (e .Driven by industry ‘ 2 Driven by industry
> : -

Do you want to win 1 of 3 E : E
£10 love2shop voucher? - Thank you for considering to participate in our survey. Your
opinions are a neccessary part of improving the transport

environment you live in

Do you want to influence future travel
information?

Also you will have a chance to enter into a draw to win prizes so

Can you spare 10-15 minutes?
please do check out our survey

www.isurvey.soton.ac.uk/18337

Then we need you!

Figure 3-2: Invite to participate online (distributed onsite)

The intercept was planned to be held in three set locations in close proximity to city centre areas
where both bus and car drivers could be intercepted. However, due to emerging concerns over
the questionnaire design and responses received during the pilot and first intercept location, the

study was halted.

Regarding the questionnaire design, the first part asked standard participant demographic
questions (age, gender, employment), links to intercept location (travelling to/from, duration
living/working in intercept location, satisfaction with intercept locations public transport) and
travel options (have a driver’s license, own a car, own a smartphone, pay for travel, use a season
ticket). The second part used Likert scales (see Table 3-1) to measure the traveller’s perceptions
of their frequency of travel, knowledge of basic travel information (routes, ticketing, costs, and

general information), propensity to obtain travel information and confidence to travel.
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The final part focused on the methods of distributing travel information and the circumstances
that a traveller would seek travel information, such as before and during travel (see Table 3-2). In
addition, this section also asked the respondents whether they would consider seeking travel
information and be mindful of service disruption for trips that are familiar or unfamiliar (see Table
3-3). For each option, the respondent was also asked to indicate which information source they

would use in that situation, or considerations they would make relevant to that circumstance.

Table 3-1: Excerpt from Intercept Questionnaire — traveller perception

112 |3(4|5|6(7 8|9 |10

Buses
| never use - I always use
Trains
Bus routes
| have Bus ticketing and costs
limited Bus information | have extensive
knowledge Train routes knowledge of
of Train ticketing and costs
Train information
I need Planned disruptions My knowledge
information o . is enough to
Emerging disruptions
to manage handle
| am not New/unfamiliar journeys .
. . I am confident
confident in J It | larl travellin
. ourneys | travel regular
travelling 4 gularly J

Table 3-2: Excerpt from Intercept Questionnaire — general pre-trip planning propensity

Do you seek travel Printed timetables Service provider website
information before Digital 0 ) ) )
travelling se social media Use a journey planner
Yes Sources Travel app on a smartphone Search travel forums
Sometimes Use google maps Search online
No
Personal Call the service provider Use my knowledge
Sources Ask friends/family

Table 3-3: Excerpt from Intercept Questionnaire — pre-trip propensity to plan FAM/UNFAM

12a - Do you pre- Search for information Check planned disruption

plan for journeys Familiar

that are...? Journey Create a travel plan Consider alternative

routes

Familiar

Unfamiliar . Search for information Check planned disruption
Unfamiliar - -

I do not plan Create a travel plan Consider alternative
Journeys routes

Regarding the sample-related decisions, the study sought to determine how familiar travellers

were with local public transport services and identify their reliance on available travel information
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sources in light of that awareness. The participants in the study were any traveller, regardless of
any set characteristic, ability or travel choice. The intention of the study was to intercept
individuals in a set location travelling from one destination to another, with the desire to obtain
their views of familiarity with local public transport services, and where necessary offer an
alternative method of participation if the intercept time was not appropriate. This meant that the
limitations of the sample were that the intercepted person was a visitor to the locality and that
infrequent travellers might not be intercepted, presenting a bias towards familiar travellers and
their views. Therefore, the questionnaire sought to obtain these details to identify whether these
assumptions were accurate, such as their frequency of travel and whether they were a resident,

worker or visitor of the locality.

Three locations were chosen, but only one was visited because of insights gained in the piloting
stages (see Section 3.2.3). This location, Churchill Square in Brighton, was chosen because trends
had indicated that public transport use was growing on average 5% each year since 1993 by the
Brighton and Hove Bus Company, often referred to as a uniquely successful provider of public
transport services (Butcher et al.,, 2015, Cairns et al., 2004). Regarding the sample size, the
intention was for the study to obtain a minimum of 30 participants per location in order for the
planned analysis based on the normal distribution (i.e. z tests and t-tests) to be valid as the sample
size is no longer considered ‘small’ and sufficient for initial exploratory studies (Cohen, 1988). To
avoid any issues with the post-data collection, it was planned to obtain around 45 completed
scripts per location to account for any potential incomplete or abandoned questionnaires to

ensure the minimum 30 was collected.

3.2.3 Justification of the mixed-methods
During the research process decisions were made regarding the methods that were adopted and
this section explains a core decision point — the switch from empirical-analytical methods to an

interpretative group of methods (Hammersley, 2008).

3.2.3.1 Initial research direction

The initial research direction was structured through the aims that the research sponsor,
Southampton City Council, had as part of their own project;® in essence, to improve the quality of
public transport services and travel information provision using hard infrastructure and soft
behavioural measures (Rider, 2014). As part of that project, this research was involved in exploring

the provision of present-day travel information provision and to develop smartphone application

8 Working in partnership with other local transport authorities on a £7.3m ‘blended’ measures project.
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to work alongside the other measures. This meant that the first year of the research included a
collation of smaller scale investigations into mobile application functionality in Southampton and

the literature review detailed above.

3.2.3.2 Rigour of piloting the intercept study

The rationale at this time was of an empirical nature and based on an unformed understanding of
the concept of subject matter familiarity, which was explored in more depth later in the research.
As a result, the intercept study encountered challenges that indicated a need for a more
comprehensive look into subject matter familiarity, and evidenced that the intercept study was
conducted too early in the research design as the literature review scope was initially too narrow.
This meant that the piloting stage, including desk-reviews of the questionnaire design with
colleagues and a test of the questionnaire in an intercept setting,® revealed issues with the
guestionnaire design and individuals’ ability to make binary judgements of travel information use

for familiar or unfamiliar journeys or quantify their familiarity empirically via a Likert scale.

The decision at that time was to continue with the intercept study but to incorporate reading the
guestionnaire out loud and observing the travellers’ responses to the survey. This would enable
the surveyors to feed back any arising concerns in administering the questionnaire and for the
data collected in that location to evidence whether the survey should extend to the other planned
locations. In total, four surveyors collected 32 completed scripts during the morning period (9 am
—11:30 am) and at the lunchtime review the surveyors reported that there were difficulties as the
guestionnaire was too long for an intercept study, an anticipated reason for a lack of participation
(Kassabian, 1982). The feedback at that meeting also revealed that participants were rationalising
their responses about subject matter familiarity with a ‘yes/no’ response rather than the intended
Likert scales, instead rating in an arbitrary way.'® A possible reason for this behaviour was that the
participants were addressing the questionnaire in relation to their regular routines, and thus were
thinking predominately of familiar journeys to judge their travel information use. This meant that
it was harder for them to judge their ability in general or in relation to unfamiliarity, showing that
the research at that point lacked clarity on travel information use as a skill. The intercept

demonstrated that travellers were naturally able to think about information use through their

° Five colleagues independently reviewed the questionnaire design and wording submitting feedback
which was addressed, then the modified script was used on campus intercepting staff, students and
professionals working in nearby offices, completing 17 scripts.

10 Rating it five on a 0-10 Likert scale, where ten in this example implied ‘I have extensive knowledge’.
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habitual pattern, but needed to be exposed to an unfamiliar trip demand to accurately judge their

travel information use as a skill for that circumstance (Dunning, 2005).

3.2.3.3 Rationale to form mixed-methods using triangulation

The collated feedback and methodological options available demonstrated that the research was
less about the causal relationship between variables, and more about a specific phenomenon —
the ability to use travel information in either a familiar or unfamiliar trip planning context (Sale et
al., 2002). This was confirmed when a basic investigation of information needs in relation to a skill
brought out the fourth rule of citizenship from the literature, expressing the components of that
skill; access to information and the interpretative abilities to apply that information accurately

(National Consumer Council, 1977).

This meant that the mixed-methods approach came to the forefront as the most appropriate and
able to draw the facts (either qualitative or quantitative) together to describe the intricate nature
of a phenomenon, especially one influenced by varied contextual settings (Morse, 1994, Sofaer,
1999). Therefore, the mixed methods approach was selected, but was controlled using the
triangulation method to set the precedent and approach for drawing the mixed methods together
in a cohesive way. This meant that the initial research objectives agreed with the research sponsor
needed to be adjusted to a more analytical stance towards travel information system ability in
light of the traveller’s skill, rather than to provide a practical travel information application,
designed and developed through this research. This altered direction was accepted by the
research sponsor, which supported the mixed methods approach by requesting that a prior focus

group transcript data be used in the methodological triangulation.

3.2.4 Stage 2: Methodological triangulation using ‘complimentary’ information
analysis

The strength of interpretative methods is the aim to draw out the meaning or rationality!! that
human subjects make in relation to a phenomenon, in this case how awareness of local public
transport services influence the ability to use travel information effectively (USC Libraries, 2018).

The approach that was used in this case was a mixed-methods triangulation, including:

e A more detailed literature review pertaining to the subject of familiarity and its subsequent
link to comprehension;

e The use of past focus-group transcripts with fresh analysis about travellers stated views
toward public transport use and information use; and

11 The why, how or by what means.
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e A contextual observation of in-trip travellers to observe revealed manifestations of pre-
existing public transport knowledge whilst in transit.

The analytical procedure for these methods was to seek complementary information in the form
of descriptive keyword terms (Hammersley, 2008), gathering them from the different methods
that are considered an aspect of the overall subject and produce a more complete picture of the
phenomenon (Hussein, 2009). The reason for selecting keyword descriptive terms was due to
literature encapsulating specific characteristics about travellers’ information-seeking behaviour
into similar terms?®? (e.g. Schmitt et al., 2013, Schmitt et al., 2015) and that other literature uses
keywords terms as a consistent approach for measuring the desirability of information systems
from the user’s perspective (Benedek and Miner, 2002). This meant that each source was
reviewed according to a thematic analysis: (1) familiarisation with contents produced from each
method®® described separately; (2) generation of initial themes and keyword terms based on the
first literature review; (3) searching for themes, linked to familiarity, stage of trip and preference,
both abductively and deductively; (4) reviewing themes in relation to the keywords that link to
them; and (5) defining themes and producing a report, or in this case consolidating the keywords

into descriptions to summarise them (Silver and Lewins, 2014).

4 indefinite triangulation ** and

Alternative analytical procedures such as validity-checking, *
triangulation as epistemological dialogue or juxtaposition ** (Hammersley, 2008) were not
selected because the research at that point needed a clearer picture of how an individual’s
awareness of local public transport services influenced travel information use as a cognitive ability
or skill, and the manifestations of that ability either by application (contextual review) or
awareness of that ability (focus groups). In regards to the analytical process, the thematic analysis
was chosen. This meant that alternative approaches such as analysis of discourse, narrative
enquiry, framework and grounded theory were not selected because some focused on how the

story was told through the words used or to classify or order data into emergent interconnected

themes which a thematic analysis approach also delivers (Silver and Lewins, 2014).

12 5uch as ‘seeker’ of that information or ‘anxious’ when there is a lack of clarity around travel
information.

13 The initial familiarisation and deductive/adductive analysis was conducted systematically; from
literature review to focus group transcripts, and finally to the contextual review notes. This was to enforce
a sense of importance behind the methods used and control the familiarity that the material would have
in applying the common sense principles behind the analytical procedure.

14 Rooting out threats to validity.

15 Addressing accounts of the ‘same’ scene.

16 Comparison of the positions each research method brings about the phenomenon.
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3.2.4.1 Literature review

The first part of the triangulation included a broader literature review that collected insights from
journal databases, library catalogues for subjects such as: (1) the travellers’ rational decision
making ability (e.g. reasoning, memory, judgement); (2) how information is used in that process
(e.g. the stimuli, response, learning and recall); (3) choice architecture and information use (e.g.
Theory of Planned Behaviour or Reasoned Action (TPB/TRA), NUDGE and Stages of Change (SOC));
(4) extension of the types of travel information and how information facilitates that need; (5)
exploration of the fourth rule of citizenship as an emergent topic encountered post-intercept
study; and (6) travellers’ perceptions towards continued public transport use and fostering
familiar public transport travel. This set of literature and the prior literature was the initial source

material for the themes and keyword terms that were produced.

3.2.4.2 Focus group transcripts

The second part of the triangulation included the use of secondary data recommended by the
research sponsor, Southampton City Council (SCC), which was in possession of existing focus group
transcripts from 2013. This secondary data was collected for SCC by the Transport Research Group
(TRG) which investigated the barriers to uptake of local bus services, and what factors might
encourage or deter continued bus use by grouping regular users and infrequent users into

separate focus group sessions.

Focus groups are an ideal method for expanding on subjects as they provide broader details about
that subject compared to alternative methods such as a mail-back questionnaire (Lyons, 2006).
However, they are limited to qualitative analysis and coding to allow for statistical inferences
because of their open nature, allowing participants the freedom to discuss topics and follow new
ideas (Oppenheim, 2001). This means that the moderator of a focus group is responsible for
keeping the structure of the session, allowing freedom and managing group dynamics such as the
dominance effect and collective unconscious that can skew the relevance of the focus group

(Durkheim, 1982, Linstone and Turoff, 1975).

As the focus groups were conducted by members of the TRG, of which this research is also a part
of, it was possible to have conversations with one of the moderators involved to gauge how these
sessions were conducted and their design. The five transcripts (one pilot session and four main
sessions) were formed of a sample of travellers who had previously participated in other TRG
related travel surveys. For each session, 12 individuals were randomly invited to attend and
around 7-12 participants managed to participate, a potential of 60 participants. The participants

were split into two groups: those who regularly travelled by local public transport and those that
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regularly travelled by private transport to accommodate Myside bias (Perkins, 1989, Barron,
2003). During each session, lasting 80-90 minutes, three points were discussed: the travellers’ past
and present travel behaviour; reasons for modal choice; and in light of recent local improvements
in travel information (displays, apps, NFCs and smartcards) and buses, whether these initiatives
would incentivise the traveller to make short distance local trips by bus. These transcripts formed
gualitative data which was re-analysed in the triangulation by searching for the themes identified
in the first analytical steps (familiarity, stage of trip and preference) both abductively and

deductively, and then these themes were reviewed in relation to the keywords.

3.2.4.3 Contextual enquiry

The final part of the triangulation included a non-contact contextual review, a design-based
research method that incorporates real-world perspectives by crossing the boundary of theory by
actively observing and engaging the community or practice under investigation (Lave and Wenger,
1991, Barnes and Melles, 2007). This was conducted between October 2013 and March 2014. The
structure of this contextual review was to observe traveller behaviour in-trip on weekday morning
(6:30 am —9:30 am) and evening peaks (3:30 pm — 8:30 pm) for three days per week, a total of 75
days by conducting trips in and around the Southampton area. This included the use of different
modes (trains and busses) and providers.?” The study was not set specific planned routes, but to
freely travel within the bounds of Southampton and observe traveller behaviour at stops and
interchanges or during transit by making notes of notable occurrences and emailing them to the
researcher’s university email address to capture the date and time of the occurrence. Such
occurrences might include service disruption, travel enquiries to staff or travellers, and travellers
spending long periods of time looking at in-trip information stimuli (real-time displays and printed

information).

The main criticisms regarding the use of contextual reviews are that the observed context is
typically defined by the researcher, subject to researcher bias, and that it is a loosely structured
and not exhaustive at exposing all the contextual perspectives it seeks to address (Durling, 2002).
To overcome these weaknesses the review was a part of a combined methodological approach
and was the third element to be incorporated into the analysis process, meaning that its
significance was lower than the other elements in the methodological triangulation. In addition to
this, the structure and intent of the review was clearly defined and sought to observe the actions

of travellers without interrupting their travel activities. The researcher’s role was to monitor: (1)

17 Trains from Southern, First Great Western and South West Trains; buses from Bluestar, Unilink and First
Bus.

33



relevant conversations about topics that travellers in context are mindful of e.g. weather, service
disruption and winter timetable changes; (2) evidence of travellers with a lack of travel
information knowledge relevant to their journey and the anxiety or lack thereof because of that;
and (3) the provision of travel information in terms of stimuli, accuracy or miss-information, and

the coping strategies that travellers use when they lack the needed travel information.

These guidelines were to address the dearth of literature on these subjects and to carry out the
observations to cover as many travel scenarios as possible. As the contextual review was ‘non-
contact’, it was done covertly with no interaction with the observed travellers before, during or
after the occurrence was noted. The only occasions where the researcher engaged with these
travellers was when the traveller themselves engaged with the researcher to address a barrier
they were facing, when advice and support was offered to the traveller the researcher tried to
clarify whether the traveller had previously sought pre-trip information and whether they had
conducted that trip previously. This happened on two occasions, and in both instances the
traveller had not sought out pre-trip travel information and they had not done those trips
previously. Regarding the number of travellers observed, as this was a six-month study it was not
possible to accurately monitor the number of participants. However, annual public transport
patronage figures for 2013/14 indicated that there were approximately 26,000,000 passenger
movements on Southampton bus and train services during 2013/14 demonstrating an
approximate observation sample of 5,342,466 travellers'® (Southampton City Council, 2017, Rider,

2014).

3.2.5 Stage 3: Delphi (expert review)

The conclusion of stage two resulted in a conceptual foundation for a Traveller Planning Types
(TPT) framework using the descriptions produced through the keyword terms thematic analysis.
At this point in the research, The TPT framework proposed some assertions about the application
of the fourth rule of citizenship and how effective action is encouraged or hindered through the
stage of information use (either pre- or in-trip) and the traveller’s ability to autonomously process
travel information (familiarity/unfamiliarity). The first part of the research sought to build an
understanding of traveller comprehension and how this influences or alters the term ‘effective
action’. Thus, the first research question (see Section 3.1) was formed to evaluate the accuracy of

this subject and the TPT framework as a representation of that subject.

18 Calculation based on an average annual patronage for bus and trains, 18 million and 8 million
respectively (26 million) over 365 days (71,233 per day) for 75 observed days (5,342,466). Granularity is
set to a day level.
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As travel information comprehension is scarcely discussed in the literature, there were limited
points of reference for research methods to address this issue. Therefore, the Delphi method —an
expert review —was selected as it provided a clear basis for the evaluation being conducted (Janev
and Vranes, 2011). As a general rule, experts are familiar with the topic area and so there are
concerns that they might empathise more with the descriptions of familiar travellers rather than
those unfamiliar for the same reasons identified in the intercept study (Ireland et al., 2004).
However, one of the keys to a Delphi study is that, although familiar with the subject, experts are
still unlikely to have preconceived responses towards familiarity and unfamiliarity because they
are also unlikely to have considered the research questions being asked, thus offering genuine
views for each subject (Adler and Ziglio, 1996). The rigour of a Delphi study is in its execution, and
the management and control of the different forms of bias through control measures such as using

anonymity of feedback to reduce group conformity (Brown, 1968, Dalkey et al., 1969).

3.2.5.1 Controlling bias

This Delphi study applied many techniques to raise the researcher’s awareness of participant bias
and provide interpretative clarity to the analysis conducted after each of the three rounds,
particularly round one. To control collective unconscious'® and the dominance effect?® (Durkheim,
1982, Linstone and Turoff, 1975), each expert provided their data separately and was given
selected descriptive feedback that represented the collective group opinion to maintain
anonymity. To control the individual biases shown in Table 3-4, the first round involved an initial
one-to-one interview lasting about 30 minutes with the experts, where the questionnaire was
read to them and allowing for discussion about the topic to reveal their opinion. During this
interview period, the most observed forms of bias were myside bias, recency effect and

attentional bias.

1% The tendency to join popular opinion.
20 The tendency to adopt the opinions of one usually very vocal member of the group.
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Table 3-4: Examples of participant bias

Bias Description Source

Myside bias The tendency to focus on one side of the subject (Perkins, 1989, Barron,
and promote a favoured view. 2003)

Attentional bias The tendency to remember/perceive what was (Hallowell, 2009)
given attention.?!

Confirmation bias The tendency to interpret or remember things (Klayman, 1995)

that align with beliefs/values.??
Von Restorff effect | The tendency to remember only negative details (Krimsky and Golding, 1992)
or ‘Negativity’ bias | relating to the subject topic and likely to skew the
subject negatively.

Neglect of The tendency to disregard the likelihood of (Martin, 2006, Rottenstreich
probability specific subject’s occurrence. and Hsee, 2001)
Recency Effect The tendency to focus on the occurrence of (Hallowell, 2009)

recent examples linked to the subject.?

The final forms of bias that were controlled were the contrast effect?® and the primacy effect®
(Bjarnason and Jonsson, 2005). As this research wanted to target information use as a skill and its
link to familiarity, the questionnaire was designed to ensure that this topic was the first thing the
experts reviewed.

3.2.5.2 Questionnaire design

The first part of the questionnaire asked the experts to review the four definitions for the stages
of information use (pre- and in-trip) and the traveller’s ability to autonomously process travel
information (unfamiliarity and familiarity) along with the keywords that formed those descriptions.
By forcing the experts to rate both the overall description and also to state their agreement to
specific keyword terms that formed that description enabled the feedback to be more targeted to
the cause for the ratings provided by the experts. As the purpose of an expert review is to critically
evaluate or judge existing information about that subject for its accuracy (Cafiso et al., 2013, Currie

and Hensher, 2008, Currie and Wallis, 2008, Scapolo and Miles, 2006, Janev and Vranes, 2011).

The second part of the questionnaire design focused on the TPT framework as a representation
of the themes outlined in the first part. Here, the experts were asked to review using a 10-point
Likert scale the framework’s clarity, interpretability, validity, relevance and to what extent they
agreed that the framework represented those themes. A 10-point Likert scale was selected to
allow for more differentiation than a smaller five or seven-point scale (Coelho and Esteves, 2006,
Miller, 1956). This questionnaire remained consistent throughout each round of the Delphi study

and after round one it was re-distributed via an online survey system to ease continued

21 E.g. A woman not remembering where the male toilets are.

22 E.g. hearing or seeing only the information that confirms individual beliefs.

B E.g. recalling a recent event where someone dealt with a familiar or unfamiliar trip.
24 The tendency to judge the importance of a topic based on what preceded it.

%5 The tendency to unconsciously assigh importance to the first stimuli or topic.
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participation along with the relevant descriptive statistics as feedback (see Figure 3-3).

Research
Question 1

What is an appropriate
representation of the traveller Three Stage Focus Delphi
concepts that represent travel (Expert Review)
information comprehension,
and influence effective action?

Stage 1: 30min 1:1 Interview to ask quantitative survey I
questions on key terms and framewaork representation,
allowing panellist to think about the question

Altered TPT Framework
— e mm mm omm mm == = fOllowing NVIVO analysis of | mm m= - - —)
interview transcripts [

Conceptual Traveller
Planning Types Framework

Confirmed Traveller Planning
Types Framework

Marchsore———

—]

T — MB;;---H-_""---_,__
Stage 3: Reprised quantitative survey distributed by iSurvey. GIS

—

Figure 3-3: Structure of the Delphi Study

3.2.5.3 Expert panellists

The number of experts in a Delphi study is dependent on each expert’s willingness to participate
in a longer, multi-round study. In some cases, Delphi studies have been conducted with as few as
three experts or as many as 171 because it is controlled by how many recognised experts there
are on the subject and their availability (Okoli and Pawlowski, 2004). Similarly, the wide variation
in participation is also linked to the fact that a Delphi study is not seeking a random sample from
a population, therefore, the recruitment and sample size should not be considered from that

standpoint (Magnuson, 2012).

In this instance, the aim was to get an equal representation of experts who meet specific criteria:
(1) they were actively involved in the public transport travel information chain in Southampton,
either as the owner of that information or being responsible for setting local public transport
information policies that influence information distribution; (2) had sufficient time; and (3) a
willingness to participate over an extended period of time. The experts were not selected
randomly; the researcher selected them based on knowledge of the population following the
contextual review, and thus applied purposive selection (Hasson et al., 2000). In round one, 13
panellists (seven council members, six operators) participated in the first round interviews. In
rounds two and three, 12 participants (seven council members and five operators) reprised their

role as an expert, providing their anonymous feedback via the online questionnaire.

The key limitation of a Delphi study is its reliance on the expert knowledge of the participating

panellist members and the researcher has to reconcile the positives and negatives of this reliance
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(Ireland et al., 2004). In the worst case scenario, the subject might be new or novel to the
participating experts, that the experts prone to human error and misjudgement, or that the
subject requires perspectives from a broad range of specialisms. In the best case, those that are
directly responsible for the subject are most likely to accurately evaluate it as they have prior
exposure to projects that are relevant to the subject matter. It was considered appropriate to use
professionals from the travel information chain as they would have encountered and supported
unfamiliar travellers through travel advice shops and telephone enquiries, and the familiar

travellers who use their services on a regular basis.

3.2.5.4 Analysis

The analysis included both qualitative data from the first round interviews that were transcribed
and quantitative data from 10 point Likert scales presented in the questionnaire. For the
guantitative data captured during all three rounds, the range and central tendency scores were
feedback to the panellists (see Figure 3-4). The qualitative data obtained from the transcribed
one-to-one interview held with each expert during round one was cross-referenced with the
findings from stage 2 to adjust the keyword terms. From this adjustment, the Traveller Planning
Types (TPT) framework was also amended. The progression of those terms and the responses

given are captured in Chapter 4, Table 4-9.

| Definition of the experience for a In-journey planning traveler

Focused on their specific destination (journey driven) therefore, they will be
responsive / reactive to available real-time / live information. Those travellers

will were possible, use that information to adapt to the journey circumstances

leninaN
2948y AjSuonis

Range of scores Average
[in-1ourney traveller | s] 6] 8] 8] 8] 8] ] 8] o] o] o[ 9] =

to ensure that they can get where they want to be.

Figure 3-4: Feedback Example (Round 3 - In-trip journey planner type description)

3.2.6 Stage 4: Data Triangulation using ‘indefinite triangulation’ analysis

At this stage in the research, a series of methodological considerations were encountered and had
to be accommodated to produce the desired insights about public transport travel information
use as a skill. For example, the intercept demonstrated that travellers need to contextually
experience the situation that requires travel information to think more flexibly about the skill,
outside the boundaries of normal or familiar experiences. Similarly, when rationality and
judgement are factors, as was the case with the Delphi study, different forms of participant and
moderator bias had to be managed. Thus, it took a while to generate the right approach to bring

these concepts together in a practical experiment that would address the gap identified.
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Considerations were raised to the weekly TRG panel by presenting the findings of the prior
research stages and the experiences from the contextual review. The outcome of this presentation
was to use event-based research methods, such as witness testimonials and cognitive interviewing
methods. After looking over similar mixed-methods and how they might apply in this case, the
‘indefinite triangulation’ analytical style which investigates accounts from the same scene or
source, combined with the mixed-methods triangulation formed of different data sources was
selected (Denzin, 1978, Hammersley, 2008). The scene that would be investigated was a selected
set of travel IT systems that each participating traveller would judge based on the ease of planning

a familiar and an unfamiliar journey and the general usability of the system in relation to forming

effective action.

The example travel IT system that was used in this study was a journey planner defined as a multi-
source and often multi-modal travel planning service that enables a traveller to query at any time
or place (pre- or in-trip) a journey and see all the options for that journey (Spitadakis and Fostieri,
2012). Although the term ‘effective action’ includes the ability to take what is learnt in a pre-trip
planning setting into the in-trip environment, this was not included in experiment. The study used
three journey planners — Google Maps, Mylourney and Traveline South West — that would allow

the participating travellers from Southampton to plan the two journeys.
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Figure 3-5: Google Maps initial solutions: Trip — St Marys Stadium to Southampton Central

The Google Maps online journey planner (see Figure 3-5) was selected for its prevalence among
the tech-enabled community, reaching 41% of internet users worldwide in 2014 (Privat, 2014).
Recent figures suggest that Google Maps exists on over five million websites and 46% of websites

that use mapping technology (BuiltWith, 2017a, BuiltWith, 2017b, SimilarTech., 2017). However,
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the most influential factor was Google’s attempts to build user inclusivity. For example, Google
popularised browsing the local environment with the introduction of responsive maps based on
pre-rendered tiles that allowed the traveller the freedom to learn about their surrounding area

(Sample and loup, 2010).

The second planner was Southampton City Council’s ‘MyJourney Southampton’ (see Figure 3-6).
This was selected because of the initiatives behind its conception, such as the desire to improve
the traveller’s local knowledge. Southampton City Council and the MyJourney team have spent
the last five years investing in the continuous improvement of their technical solutions (Balfour
Beatty, 2016), and reshaping the image of public transport information distribution through their
legible city campaigns (Southampton City Council, 2008, Walker, 2010). As a result of their efforts,
they won the prestigious ‘Transport Local Authority of the Year’ at the 2013 National Transport
Awards (Discover Southampton, 2015) and more recently were awarded the V3 Technology
Leaders Award in 2016 (Balfour Beatty, 2016). The Mylourney site itself sees reasonable activity
from local travellers of up to 3,500 unique visits per month. Also, the MyJourney team noted that
the most journey enquiries are made during the December-January period, potentially linking to
seasonal effects raising new and unfamiliar journeys (Centre for Sustainable Travel Choices, 2013,
Schmitt et al., 2015).
My
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Figure 3-6: MylJourney initial solutions: Trip — St Marys Stadium to Southampton Central

Finally, Traveline South West’s journey planner (Figure 3-7) was selected because Mylourney
Southampton uses the regional open source data managed by Traveline as its data source
(Mylourney Southampton, 2017). Traveline is an excellent example of the availability of open

source data used by third-party providers to offer travel information in new and innovative ways,
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as exemplified by its use in over 500 third-party apps and websites. It has also been used by local
authorities and operators to run real-time information systems and increase general travel

information publicity material at bus stops (Traveline, 2017).
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Figure 3-7: Traveline South West initial solutions: Trip — St Marys Stadium to Southampton Central

The journey planners were evaluated by using the ‘data’ triangulation approach to design a
usability study and collect the users’ opinions using qualitative autonomous views and interviews
along with quantitative metric data collected from surveys or obtained by observing the users’
interactions with the journey planner. This study included a ‘naturalistic’ observation of travellers’
pre-trip travel information use with each planner, an accompanying set of quantitative
guestionnaires to measure information provision, and a post-planning interview to assess

information recall.

A usability study is an evaluation of the extent that a product can be used to achieve the user’s
needs effectively, efficiently and to the desired level of satisfaction (ISO 9241-11). Usability studies
are a widely recognised method for evaluating IT and a key part of its development lifecycle
(Norman and Panizzi, 2006). There are two types of usability study: a formative study that
evaluates the usability problems in a prototype, and a summative evaluation used to measure the
performance of an existing product (Nielsen, 1993, Barnum, 2002, Capra, 2006). Therefore, a
summative usability evaluation forms the basis for the data triangulation and centred on
addressing research question 2 (see Section 3.1). This study was structured and analysed
according to the usability measures defined by (Nielsen, 1993, p. 26 - 33) which are summarised

in Table 3-5.
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Table 3-5: Application of Nielson’s Usability Measures in this usability study

low error rate so that users
make few errors during the
use of the system, and so
that if they do make errors,
they can easily recover from
them. Further, catastrophic
errors must not occur.

Factor Rationale Application in this study

Learnability The system should be easy During the naturalistic observation, the traveller’s
to learn so that the user can | journey planning activity was monitored using screen
rapidly start getting some monitoring software and with cognitive interviewing
work done with the system. | method ‘speak/think’ aloud to observe the travellers

learning process and workflow.

Efficiency The system should be During the analysis of the naturalistic observation,
efficient to use, so that once | the length of time was recorded to assess the speed
the user has learned the that the travellers felt satisfied they possessed
system, a high level of enough knowledge to conduct that journey.
productivity is possible.

Memorability | The system should be easy This factor was the most important aspect to the
to remember so that the study and memorability in this case was measured by
casual user is able to return | what relevant travel information a traveller could
after some period of not remember (either through knowledge, or learnt
having used it, without during the planning tasks in the naturalist
having to relearn observation stages of the study) as this is the role of a
everything. journey planner. This detail was drawn out from the

user during the post-planning interview using
cognitive interviewing method, probing.

Errors The system should have a During the naturalistic observation, the travellers

journeys captured using screen monitoring software
were reviewed for evidence of error and its impact on
the traveller.

Satisfaction

The system should be
pleasant to use so that
users are subjectively
satisfied when using it; they
like it.

During the post-planning interview the traveller’s
views about the journey planners ease of use was
discussed by drawing out the main strengths and

weaknesses they felt during the activity.

To conduct this usability study, 30 participants were randomly selected by email invitation from a
pool of travellers who had previously attended Southampton City Council roadshows or TRG-
related travel surveys. The sample size of 30 participants was decided on based on the extensive
nature of the usability study, the amount of time the participants were required to participate,®
and the level of analytical effort required as this study was planned, conducted and analysed by a
single researcher. The sample was made up of an equal number of male and female participants,
and the participants were equally split between three age groups (under 30, 30-49, 50 and over).
Each participant was incentivised with £10 per journey planner reviewed. The intention was to

obtain 30 participants to run quantitative analysis tests, a figure higher than the minimum 12

26 Three sessions lasting 45 minutes, and an extra 30 minutes for survey administration including
intro/outro questionnaires and complying with ethics procedures by confirming participants agreement to
participate and their data to be collected.
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participants needed to identify 98% of usability problems (Fu et al., 2002, Cohen, 1988). This was
also considered a sufficient sample size because of the repeated nature of the study and that it
observed 30 participants who collectively planned 90 familiar and 90 unfamiliar trips (Morse, 1994,

Morse, 2000).

For the participant, the study was structured into three main activities per journey planner as
described in Figure 3-8. The first two activities incorporated the ‘naturalistic’ observation and set
of quantitative questionnaires to measure information provision which formed the journey
planning activity part of the study. For the unfamiliar trip, the traveller was provided with a
randomised trip that needed to be planned from one of the nine possible unfamiliar trip routes,
(see Table 3-6). The traveller was instructed to plan that trip until they were satisfied or
confident that they could conduct that trip, and if time remained in that activity time slot (10
minutes), they were asked to answer the provided information provision questions related to

unfamiliar travel information needs.

Pla nanu nfa m | ||a r * Plan provided journey until satisfied / confident
Journey

® Rate ease of finding specified informaiton needs

relating to journeys that are unfamiliar m

P | an a fa mi ||a r * Plan choosen journey until satisfied / confident

» Rate ease of finding specified information needs
relating to journeys that are familiar

Journey

 Discussion (recall route, strategies to resolve gaps
Post-Plan |ng review in rememberence, general positives / negatives
feedback)

5 - 10 mins

Figure 3-8: Usability study activity plan

For the familiar trip, the traveller was asked to choose a trip that they know and conduct regularly
and follow the same structure as before. If time remained in that activity time slot (20 minutes),
they were asked to answer the information provision questions related to general and familiar
information needs. After the planning activity was completed, the website was closed and the

traveller had a short 5-10 minute discussion with the researcher.
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Table 3-6: The perscribed and randomised sets of unfamiliar trips

Southampton Central train station = St Marys Stadium (conference)
Work Home* - Debenhams (workplace)

Home = Southampton Airport (business trip)

Home = St Marys Stadium (Football/Event)
Leisure | Home = Queen Elisabeth Il Cruise Terminal (cruise)

Home = Mayflower Cruise Terminal (cruise)

Home -» Royal South Hants Hospital
Medical | Home - University Hospital Southampton

Home -» Princess Anne Hospital

3.2.6.1 Usability observation

The first method used in the data triangulation included a ‘naturalistic’ observation of the
traveller’s use of the selected journey planners by letting them interact with the interface,
navigation and information design and discover the journey planner’s ability to facilitate journey-
related travel information needs. The researcher sat in silence behind the participant out of their
line of sight and did not offer advice or correct them if they encountered issues (Garrett, 2002,
Nielson Norman Group (NNG), 2016). This was conducted twice per journey planner, producing
an observation of one planned familiar trip and one planned unfamiliar trip. The observation itself
was structured using two approaches: on-screen monitoring using Camtasia and cognitive

interviewing methods capturing what the traveller saw, said and did.

The travellers were required to conduct the journey planning activity on campus using the lab
computer running Camtasia, an audio/visual recording application designed to record what the
participant sees on screen. It recorded the time spent on specific journey planning tasks, non-
verbal cues (e.g. frustration) and the traveller’s information processing (Chaney et al., 2013).
When the traveller reached saturation or the confidence necessary to conduct the journey, they

were directed to the questionnaire that focused on the journey planners travel information

27 The home address was chosen at random as Sandell Court, SO16 3PH.
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provision. This part of the study enabled the researcher to assess the journey planner’s workflow
and understand how it supports the traveller to build a mental picture of where they are and what

they can do to plan their trip (Garrett, 2002).

Camtasia also had the ability to capture audio content, which enabled the cognitive interviewing
method ‘speak/think’ aloud to be used and the information processing to be monitored through
verbatim dialogue (Bull, 2013). This allowed for additional qualitative data to be collected that
described what information the traveller was processing and how they thought about the journey
in relation to personal knowledge (Collins, 2003). The use of verbal processing is a particularly
valuable cognitive interviewing technique that enables researchers to better understand how the
participants understood or interpreted the activities and questionnaires (Dillman, 2000). The
‘speak/think’ aloud process is also participant-driven as it draws the interviewer’s attention to
subjects that are of more interest or concern to the participant, reducing interviewer bias (Chaney

et al., 2013).

Finally, to mitigate the results demonstrating efficiency, such as learning effects through exposure
and continued participation in a longer study, certain aspects of the trial were deliberately
randomised and controlled (see. Wright, 1936, Wu and Sun, 2006, Guo, 2016, Shochi et al., 2016,
Kami and Sagi, 1993, Batt and Gallino, 2017).
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Table 3-7: Trial Ordering — Randomized Journey, trip and full address

Session 1 Session 2 Session 3
Tool Type Unfamiliar Journey Tool Type Unfamiliar Journey Tool Type Unfamiliar Journey
Queen - 5
M Soton St Marys Sandall | Elizabeth Google Sandall University
1 ) v Business i ¥ With Traveline | Leisure ) With g Medical Hospital Without
journey Central | Stadium Court Il Cruise Maps Court
) Southampton
Terminal
Queen ;
Google Soton S5t Marys M Sandall | Elizabeth Sandall Princess
2 g Business i ¥ With ) u Leisure ) Without Traveline Medical Anne With
Maps Central | Stadium journey Court Il Cruise Court )
) Hospital
Terminal
Princess
. ) Sandall . . Google . Sandall | St Marys . i . .
3 | Traveline | Business Soton Airport | Without Leisure | With My journey Medical | Sandall | Anne Wwith
Court Maps Court Stadium )
Hospital
Sandall Universit
My ) ) ) ) ) Sandall | st Marys ) Google ) Sandall ) ¥ )
4 | Business | Court Soton Airport | With Traveline | Leisure . With Medical Hospital Without
journey Court Stadium Maps Court
{home) Southampton
Mayflower Royal South
Google ) Sandall . My . Sandall Yf . . . Sandall ¥ .
5 Business Debenhams With ) Leisure Cruise Without Traveline Medical Hants With
Maps Court journey Court ] Court )
Terminal, Hospital
Mayfl R | South
) ) Sandall ) Google . Sandall av?rf ower ) i . Sandall oyal sou )
6 | Traveline | Business Debenhams Without Leisure Cruise With My journey Medical Hants with
Court Maps Court ] Court )
Terminal, Haospital
Queen i 5
M Soton St Marys Sandall | Elizabeth Google Sandall University
7 ) v Business i ¥ With Traveline | Leisure ) With g Medical Hospital Without
journey Central | Stadium Court Il Cruise Maps Court
) Southampton
Terminal
Queen .
Google Soton St Marys M Sandall | Elizabeth Sandall Princess
8 e Business i ¥ With ) u Leisure ) Without Traveline Medical Anne With
Maps Central | Stadium journey Court Il Cruise Court )
. Hospital
Terminal
Princess
9 - i _ Sandall soton Airport TR Google = Sandall | St Marys with S e Sandall A With
raveline usiness oton Airpo ithou eisure i ourne edica nne i
Court P Maps Court Stadium Vi v Court )
Hospital
Uni it
My ) Sandall ) ) ) . Sandall | 5t Marys ) Google . Sandall nl\rgr5| ¥ )
10 | Business Soton Airport | With Traveline | Leisure } With Medical Hospital Without
journey Court Court Stadium Maps Court
Southampton
Mayflower Royal South
Google : Sandall . My . Sandall ﬁ ) ) . Sandall ¥ .
11 Business Debenhams With ) Leisure Cruise Without Traveline Medical Hants With
Maps Court journey Court . Court )
Terminal, Hospital
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Session 1 Session 2 Session 3
Tool Type Unfamiliar lourney Tool Type Unfamiliar Journey Tool Type Unfamiliar lourney
Mayflower Royal South
. I Sandall . Google . Sandall Yf . . . Sandall ¥ .
12 | Traveline Bumhess Debenhams Without Leisure Cruise With My journey Medical Hants With
Court Maps Court ] Court )
Terminal, Hospital
Queen i -
M Sot stm Sandall | Elizabeth Googl sandall | "VersY
13 | v Business oton _arys With Traveline | Leisure anca tza _E With oogle Medical anda Hospital Without
journey Central | Stadium Court Il Cruise Maps Court
. Southampton
Terminal
Queen .
Google Soton St Marys M Sandall | Elizabeth Sandall Princess
14 g Business . ¥ With i v Leisure ) Without Traveline Medical Anne With
Maps Central | Stadium journey Court Il Cruise Court )
) Hospital
Terminal
Princess
5|t i LT Sandall Soton Al + B Google 7 Sandall | St Marys with e S Sandall A with
raveline usiness oton Airpo ithou eisure i ourne edica nne i
Court P Maps Court Stadium vl ¥ Court .
Hospital
Universit
My . Sandall | Southampton ) . . Sandall | St Marys . Google ) Sandall - ¥ .
16 | . Business ) With Traveline | Leisure . With Medical Hospital Without
journey Court Airport Court Stadium Maps Court
Southampton
Mayflower Royal South
Google . Sandall ) My . Sandall Yf . . ) Sandall ¥ .
17 Business Debenhams With ) Leisure Cruise Without Traveline Medical Hants With
Maps Court journey Court - Court )
Terminal, Hospital
Mayfl Ri | South
) i Sandall ) Google _ Sandall aﬁower ) ) . sandall oyal Sou _
18 | Traveline | Business Debenhams Without Leisure Cruise With My journey Medical Hants With
Court Maps Court ) Court )
Terminal, Hospital
Queen i -
M sot StM Sandall | Elizabeth Goog! Sandall | " ersYY
oton arys anda izabe oogle anda
19 | v Business ) ¥ With Traveline | Leisure ) With g Medical Hospital Without
journey Central | Stadium Court Il Cruise Maps Court
. Southampton
Terminal
Queen .
Google Soton St Marys M Sandall | Elizabeth Sandall Princess
20 g Business ) ¥ With i v Leisure ) Without Traveline Medical Anne With
Maps Central | Stadium journey Court Il Cruise Court )
) Hospital
Terminal
Pri
1|t i F— Sandall Soton Al T Google - Sandall | 5t Marys with - P — Sandall AI’IHCESS with
raveline usiness oton Airpo ithou eisure i ourne edica nne i
Court P Maps Court Stadium vl ¥ Court )
Hospital
Sandall Universit
My i ) ) i . Sandall | St Marys ) Google ) Sandall ) ¥ )
22 | Business | Court Soton Airport | With Traveline | Leisure . With Medical Hospital Without
journey Court Stadium Maps Court
(home) Southampton
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Session 1 Session 2 Session 3
Tool Type Unfamiliar Journey Tool Type Unfamiliar Journey Tool Type Unfamiliar Journey
Sandall Mayflower Royal South
Google . ) My . Sandall Yf ) ) . Sandall ¥ )
23 Business | Court Debenhams With ) Leisure Cruise Without Traveline Medical Hants With
Maps journey Court ) Court .
(home) Terminal, Hospital
Sandall Mayflower Royal South
) . _ Google . Sandall Yf ) . . Sandall ¥ .
24 | Traveline | Business | Court Debenhams Without Leisure Cruise With My journey Medical Hants With
Maps Court ) Court .
{(home) Terminal, Hospital
Queen i .
M Soton St Marys Sandall | Elizabeth Google Sandall university
25 _V Business ) With Traveline | Leisure ) With Medical Hospital Without
journey Central | Stadium Court Il Cruise Maps Court
) Southampton
Terminal
Goog! Sot StM M sandall Ellyei:nth sandall | Princess
26 oogle Business oton _arys Wwith i Y Leisure anca za ,E Without Traveline Medical | Court Anne With
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This produced a series of both qualitative and quantitative data that expressed the traveller’s user
experience and cognitive processing actions as they planned the trips. The qualitative analysis
produced 180 video logs, audio logs and transcripts for all the planned trips to identify errors in
entering and retrieving information related to the planned trip, and how each journey planner
handles the communication and coordination of the journey planning processes (Garrett, 2002).
This was then examined for specific quantitative data such as elapsed time for specific stages of
the journey planning activity: the time confidence was declared, routes investigated, modes

considered, and other factors using the repeated measures ANOVA procedure (Salkind, 2016).

3.2.6.2 Questionnaire

In some usability studies, a quantitative questionnaire can be a part of the test plan and it is
normally run before, during and after the study to capture specific insights about the individual
and the systems under evaluation (Usability.gov, 2016). This study included three questionnaires

and they were run during each of the typical stages.

The first questionnaire administered prior to the review of the selected journey planners aimed
to identify the travellers’ prior travel information use and their exposure to the selected journey
planners, which is consistent with a questionnaires administered at this stage of a usability study
(Usability.gov, 2016). This questionnaire had some questions that were included in the initial
intercept study, for example the first part included the same demographic questions, travel
options questions and travel behaviour questions from the intercept study. The second part
focused on the methods by which travel information is distributed and the circumstances in which
a traveller would seek that travel information, also included in the prior intercept study. The final
part focused on the journey planners, such as prior use, frequency of use, and whether it satisfied
their travel information needs. The data captured during this survey was used as some of the
ANOVA factors used along with the mined data from the usability observation and the second

questionnaire.

The second questionnaire administered during the usability study aimed to address research
question 2 by providing the scale in which ‘to what extent’” would be measured. Typically, a
guestionnaire in a usability study will ask the participant questions related to the ease of the task
(Usability.gov, 2016). In this study, ease was assessed in finding specific travel information (see

Table 3-8).
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Table 3-8: Collated informaiton points travellers require travel IT systems to provide.

Construct Information needs that from that construct
- Basic information Ability to support the traveller with reduced ability
T g o needs (reduced covering; finding routes, times to travel, interchange
§ . § E q:a' wayfinding ability) information, ticketing, interpretability of information.
s2EEE
w ®© 9 35 .o

Evaluated after planning a familiar journey

Basic information
needs (significant
wayfinding ability)

Ability to support the traveller with significant wayfinding
ability covering; findings first/last service, the frequency of
services, operator ticketing restrictions, ways to pay,
journey time and cost comparisons.

Advanced
information needs

The ability for the information to be personalised to a
traveller’s personal needs covering; local area mobility,
disability, facilities and comfort.

Information
presentation styles

Methods of presenting travel information to travellers
covering; breakdowns, comparisons and viewing the
information in the way that matters to the traveller.

Information Presenting the future reliability of travel information

reliability covering; relevance of offered information, the reliability of
offered information and representative of the real
environment.

Methods to Supporting the cognitive style of travellers making a choice

support decision-
making

covering; applying preferences and settings, comparisons
and recommendations.

These information needs were reviewed by the traveller when they had completed the trip-
planning activity and had declared their confidence in the allotted time. In this questionnaire each
information need was reviewed by the participant for: the ease of finding, and the importance of
providing that information point, using a five-point Likert scale. This decision was made because
of the number of items to be rated was large and that Likert scales of a larger size can decrease
reliability because of increased variability, and in this study reliability was important (Coelho and
Esteves, 2006). The data was used to produce a composite score, and the average of all scores

collected.

The final questionnaire administered after all three journey planners had been reviewed aimed to
capture the participants’ ease of use, satisfaction and the likelihood of using that journey planner
in the future (Usability.gov, 2016). The data was used as an indicator of the travellers’ overall view

of the journey planner’s utility and all their observations were compared to this final outcome.

3.2.6.3 Interviews

The final method used in the data triangulation included a 5-10 minute discussion with the
traveller after they had completed both familiar and unfamiliar trips on a journey planner. This
discussion got the traveller to recount all the details they could recall about both planned trips

and to judge whether their present understanding of that trip (either through familiarity or learnt
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through the planning activity) was sufficient for conducting that trip without further travel
information intervention. This interview also used cognitive interviewing techniques, verbal and
judgement probing to draw out the traveller’s source of recall (Willis, 1994). The purpose for this
discussion was to question the traveller’s CBR, discussed in the following Chapter, suggesting that
cognitive processes related to the storage and retrieval of travel information is influenced by
strong associations to that trip and that the point of learning important travel information was
optimal (Fisher and Geiselman, 1992, Dillman, 2000, Deffenbacher, 1980). For example, if the
traveller had to pay attention to non-relevant peripheral information at the same time that
important travel information was offered, the encoding of the relevant information in memory
could be affected and be the cause of their difficulties in reliably retrieving that information in-
trip (Broadbent, 1957). This is because individuals are typically limited to devoting their conscious
processing to one information-producing activity at a time (Fisher and Geiselman, 1992) and
multitasking activities increases the likelihood that mistakes will occur and inaccurate information
will be processed, encoded and stored (LaBerge and Samuels, 1974). This aspect of the study was
a key indicator of the journey planner’s ability to efficiently support the traveller in understanding
the trip options that they were given according to the usability measures. The last part of the
discussion then turned to addressing the gaps in knowledge by getting the traveller to judge the
sufficiency of their recall and what other sources they would use if they felt they needed more
information before conducing that trip. This was to identify the long term relevance of information

learnt through a journey planner, and how this fits in with the overall journey planning activity.

3.3 Outcomes of the research frame: usability guidelines supporting traveller’s travel
information needs.

All aspects of this research, as well as the findings from all parts of the usability study were collated
into a series of best practice and areas of improvement relating to the way that travel IT should
support the travellers travel information comprehension needs. The guidelines that were
produced aimed to improve travel IT, specifically a journey planner, and provide travellers with

the information and support that they need when planning a familiar or unfamiliar trip demand.
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Chapter 4. The travellers’ ability to use travel information effectively

This chapter sets out a key part of the research narrative: the traveller’s ability to autonomously
use travel information because of familiarity and exposure to local travel information. It begins by
discussing the need for additional travel information, and then the effects of depending on
different information sources. It then examines the balance between external and internal

information.

4.1 The demand for external travel information systems to make travel-related
decisions

The identification of a new journey demand will often prompt a traveller to make some travel-
related decisions that lead to an action. This will also identify whether the traveller is in need of
additional travel information, and is described as goal-directed decision making (Hansson, 1994).
The identification of information is determined by historical experiences that the individual can
draw on to produce a new solution to the new situation (Kolodner, 1993). This is followed by an
evaluation of the gaps in knowledge due to a lack of exposure to similar types of situation (Berger
and Luckmann, 1966). For example, a car driver without access to a car may have limited
experience of public transport alternatives when needing to make a journey (Moutinho, 1987).
The traveller will attempt to evaluate available travel information both internally from past
exposure, and externally via travel information distribution sources (see Chapter 2). This balance
between what information is held internally and what information is sought through external
means is influenced by situation-led requirements and the individual’s specific criteria or
preferences (Gursoy and McCleary, 2004). According to Alexandra (2013), travel agents
supporting tourists planning a trip will take into account this internal/external balance and tailor
how new travel information should be offered to the traveller. Swarbrooke and Horner (2007)
suggests that external knowledge is gained through available information sources in the travel
environment, information obtained from the destination (e.g. routing suggestions) and word of

mouth recommendations from trusted friends and family.

The process of forming a travel-related action is dependent on the individual’s ability to perceive
and understand the system in question to form an effective action and, where this is lacking, the
necessary support to form that action through the provision of additional information (National
Consumer Council, 1977). The traveller’s ability to from a response to a new travel demand is
linked to the balance between the internal knowledge they possess and external travel
information that they can understand, and is managed within the confines of their cognitive

ability. Neisser (1976) opined that individuals are more sensitive to this balance or ‘anticipatory
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schema’ as they actively and selectively search for relevant information to respond to the new
demand, exposing their lack of compression in the process. The anticipatory schema is formed on
information either learnt through repetition (habituation) or accessible in that environment

(Berger and Luckmann, 1966).

The process of enhancing internal knowledge can be expressed in the way that an individual learns
a language via social cues (external input), and that it stimulates a specific response to those cues.
Schneider et al. (2015) explained that the individuals would respond to external input cues using
self-referencing by referring to their own mental representation of the situation to generate their
response. Successful referencing requires the individual to have past experiences or personal
understanding of that subject and the nuances that relate to the specific stimuli providing the
input. Schneider et al. (2015) also suggest that self-referencing helps the individual make sense of
or cope with a situation by exploiting solutions that previously worked well and avoiding past
mistakes. In cases where the internal foundation is limited, the individual will increase their
reliance on external sources to address the identified knowledge gaps, and attempt to strengthen
their internal foundation to conduct the action effectively. Caiafa (2010) suggests that travellers
store and retrieve knowledge about the transport environment based on past travel examples,
such as prior successful and unsuccessful travel experiences, or successful and unsuccessful use
of external travel information sources. These examples lead to the assumption that travellers’

travel information use is goal-directed and shaped based on the described internal schema.

4.1.1 Applying case-based reasoning (CBR)

CBR captures past cases that were personally experienced as the prototype for producing new
solutions and is a strong method in decision theory, as people naturally want to go out of their
way to avoid past mistakes (Kolodner, 1993). In cases where situations reoccur with regularity, as
is the case with repeated ‘daily’ travel patterns, there is a greater likelihood of retrievable
examples to access when new or uncommon trip needs arise (Alterman, 1986a). However,
according to Bovy and Stern (1990), habituation can still be limited to a select portion of the overall
transport network, and services that the traveller actively uses within that network, typically
around their home and places of activity. This means that a traveller may struggle to construct
personalised travel plans autonomously outside habituation because of the lack of cases that are
in memory (Mc Ginty and Smyth, 2001, Berger and Luckmann, 1966). The ease of recalling past
examples to form a new solution is limited by the individual’s understanding of the new situation’s
requirements (Kolodner, 1993), reduced experience based examples (Bovy and Stern, 1990),

indexing difficulties affecting storage and retrieval due to emotional state (Fisher and Geiselman,
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1992) and the level of attention that the individual gave during the past example (Shepard, 1964,
Shepard, 1974). The indexing, storage and recall of examples are often easiest when the situation
is particularly memorable and different from what was normally expected (Fisher and Geiselman,
1992). Cases that correspond to situations that occurred as expected are typically stored and used
to produce one composite generalisation of what is normal, blending minor alterations into one
specific generalisation (Kolodner, 1993). Techniques that support decision making will need to
strongly emphasise what is normally expected, whilst also identifying what is expected to deviate
from this to anticipate how those experiences become encoded in internal memory (Tversky and

Gati, 1978).

Shepard (1964) explained that attention governs the perceptual features of examples that are
stored and extracted from memory. The problems affecting recall are linked to which aspects of a
situation the individual paid attention at the time of capturing and encoding that experience.
Jones (2001) stated that our attentional processes are very much affected by emotion, and what
an individual is feeling influences how that memory is encoded, which means that it will often go
beyond simple encoding from the clinical perspective (Fisher and Geiselman, 1992). When strong
emotions such as anxiety are present, the recollection of case examples will be affected by the
deficit of attention and the focus on the aspects that induced the anxiety (Caiafa, 2010, Schmitt
et al., 2015).

Jones (2001) also suggested that the recall of information is not always drawn rationally and that
the process of sorting relevant and irrelevant examples in memory is affected by the individual’s
emotional state and the detail available in the affected memory. According to Simon (1996), the
individual has to focus on information and interpret it at the same time, which can lead to
information overload. Simon (1996) also states that overload can be caused by the individual’s
ability to maintain focus, a scarce resource, rather than the abundance or lack of available
information. Neisser (1976) implied that the process of seeking and processing information
leading to effective action would use information attainment and experience to update, alter and
adjust the mental schema held by the individual. Part of this is the individual’s interpretability
capabilities and ascribing meaning to information that has been attained, encoded and used for
retrieval. This interpretability is linked to the individual’s value system and beliefs about the world
that the information relates (Lloyd, 1976). Hommel et al. (2001) suggested that the mental schema
is used when an input is received that requires an action, such as an imminent trip requiring travel
from one location to another. The process that the schema activates is based on specific

perceptions attributed to that action, such as the presence of strong positive or negative
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associations to travel or aspects of travel choice (Morris et al., 2002). This perception of action is
driven by the previous experience, and past experience and familiarity with that subject plays an
important role in influencing choice. Hommel et al. (2001), also suggested that the individual will
attempt to match their perceptions of past experiences or solutions to produce the best possible
outcomes; thus a traveller will match their beliefs and experiences to the new situation — an
imminent trip —and will construct a journey plan from what was shown to be the best travel route.
Where this foundation of experience is lacking, the traveller will have exposed weakness in their
mental schema and will struggle to recall successful examples to help plan the trip. Therefore,
familiarity with the public transport network is the strongest link to the traveller’s ability to form

an action.

As no two travellers have the same travel experiences, the foundation for CBR will naturally vary
(Transport for London, 2009, Fisher and Geiselman, 1992). As shown in Table 4-1, the range of
recall goes from direct recall of details and emotions (remembering) to no solid foundation for the
items recalled, and instead draws piecemeal elements by linked associations (guessing).
Therefore, it is likely that the individual will express a sense of confusion and uncertainty when
there are many gaps they are able to identify in their recall of information when that information

matters (Chaney et al., 2013).

Table 4-1: Analysis of the range of recall (Moran and Goshen-Gottstein, 2015, Schmitt et al., 2015)

Remember Knowing Guessing
Remembers specific details and Lacks recall, but residual No solid or residual memory
the feelings it invokes awareness is present (association)

Significant grounds for ability
due to exposure/experience,
thus responds personally or
internally.

e.g. more is known e.g. more is unknown

Reduced grounds for ability
and reliant on support from
external means

Travellers may struggle with specific recall after attempting to plan journeys where their reliance
has been on external support versus internal experience as there is no link with real transit
experience (Mitsche, 2016). The process of attaining information for the purpose of recall may
also be affected by the presence of peripheral information at the time relevant information was
being encoded in memory, thus interrupting the flow of reliable storage and retrieval (Broadbent,
1957). Generally, individuals are only capable of devoting their consciousness processing to one
information-producing activity at a time (Fisher and Geiselman, 1992). If the individual finds that
one or both multitasking activities producing important information is unpractised (e.g.
unfamiliar), then the likelihood that mistakes will occur increases, and that inaccurate information

will be captured, processed and stored (LaBerge and Samuels, 1974). Deffenbacher (1980)
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described how optimal conditions of information attainment — that allowing ease of identification
of information — enables individuals to encode information for easier retrieval at a later point. CBR
is typically applied to recommender systems that attempt to direct travellers through the learning
process by offering prescribed examples to match their journey requirements (Mitsche, 2016).
These systems are often found in travel and tourism and to assist tourists through the early stages
of holiday planning in an unfamiliar environment (Loban, 1997). These systems are designed to
offer counselling and knowledge-building by interpreting travel needs as expressed in journey

preferences (Hruschka and Mazanec, 1990).

Recommender systems can assist in the gathering of knowledge about unfamiliar tourism
locations (Mitsche, 2016), but their key weakness is that they lack information about the travellers
using the system and their specific needs and lack the experiential memory imprint that allows
them to recall and reuse that knowledge. This knowledge is required in the travel environment
when the in-trip environment stimuli link to that experiential memory (Fisher and Geiselman,
1992). These systems employ a collective history of past user experiences in parts of the tourists’
journey planning (e.g. hotel bookings, restaurants and places to visit). They incorporate a user-
centred design by accommodating established user experience into the information system (Ricci
et al., 2002, Ricci, 2002). Moseder (2014) suggests that, whilst such systems offer a wealth of
information to travelling tourists, they can expose their users to information overload, reducing

their effectiveness.

4.1.2 Effects of current public transport trends

The key premise behind successful self-referencing using CBR is that the individual has had
sufficient exposure to aspects of the transit network to build up their internal knowledge. As use
of public transport has been particularly low in recent years, there is increasing likelihood of
reduced public transport knowledge among travellers and some will be reliant on external
support. For example, trip rates observed between 1995 and 2014 demonstrated that the local
bus service outside of London decreased by 18%. Alternative options for travel present a different
picture as demonstrated by increased growth for rail and buses inside London (67% and 45%
respectively) (Department for Transport, 2014b). The observed decline in bus service use outside
London is not linked to increased use of private transport, as both driver and passenger trip rates
also decreased over the same period. The observed decline in all modes, bar rail and London
services suggest that initiatives such as car share schemes might not produce the increase in-trip
rate uptake that they are designed for (Sloman et al., 2010). People appear to be opting out of

travel, and this may be evidence of a change in the way that people work. Some previous would-
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be commuters may have switched their behaviour to teleworking and teleconferencing through
the increase and stability of technology to enable such a working lifestyle (Cairns et al., 2004). This
is demonstrated by a decrease in the number of commuting trips by 18% (Department for
Transport, 2014b). In addition, some would-be shopping travellers may have chosen home
deliveries, exchanging their trips with the freight and logistics industry (Cairns et al., 2004). This
has also been demonstrated by a decrease in the number of shopping trips by 24% (Department
for Transport, 2014b). Further influences affecting travellers’ reasons for travel and building travel
experiences is a decline in social outings such as visiting friends and family members, also down
by 28% (Department for Transport, 2014b). This produces a significant shortfall in experience and
exposure when it comes to planning journeys. One element that can be drawn out from the trends
is the locality of services (see Figure 4-1).
Bus journeys per head

11 - 24 (lowest 20% areas)

25-31
B 32-45
B 46 -66

- 87 - 167 (highest 20% areas)

Figure 4-1: Bus use (trips) per head of population by local authority outside London, 2013/14 (Department
for Transport, 2014b)

Figure 4-1 shows a heat map of trips per head of the ‘regional’ population which visualises the
regional variance of bus use across the UK and demonstrates that certain areas of the UK have
increased exposure to and learning about public transport operations, providing more recallable

cases. According to this figure, the level of local uptake depends largely on different types of
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settlement. For example, the population in the north is much more likely to be city-based and thus
promote an urban travel profile. By comparison, the south (except for key areas such as Plymouth,
Bristol, Reading, Bournemouth, Southampton and Brighton as highlighted on the map) present a
more dispersed or rural travel profile. This means that travellers in the south will have to travel
further to reach key services which may present an increased reliance on private transport

alternatives (Department for Transport, 2014a).2®

Despite the prevailing national trends for travel, some locations have been able to break this trend
and even promote a thriving public transport service. For example, Brighton and Hove have a
higher number of bus journeys per head of population (Avg. 167 trips per head) than London (Avg.
51 trips per head) where most public transport use occurs. The Brighton and Hove Bus Company
is often seen as an excellent successful example of growth for a bus company (Butcher et al.,
2015). This success is due to the use of measures such as improved infrastructure and parking
enforcement. These strategies are supported by softer measures such as flat-fare ticketing, re-
branding, advertising the most frequent routes as ‘metro’ lines and building a customer service
culture by spending around £100,000 per year on staff training (Cairns et al., 2004). The TAS
Partnership (2002) also reported that the Brighton and Hove Bus and Coach Company achieved
growth of 8% a year on its five core branded routes. This implies that building experience and
exposure is also linked to the type of location and the presence of public transport which is

encouraged through various hard and soft measures.

One force behind the general decline in public transport use is travellers’ attitudes towards travel
choices and their intentions towards changing their travel behaviour. According to the British
Social Attitudes Survey (BSA) conducted by NatCern, travellers express a desire for freedom of
movement regardless of any potential impact on the environment (NatCern, 2005, NatCern,
2011a, NatCern, 2011b, NatCern, 2012). This suggests that travellers are unlikely to change their
travel behaviour because of issues such as climate change. The TAS Partnership (2002) found that
the strongest motivation to change behaviour and increase uptake of public transport services
was improvements to those services. For example, if the service was considered ‘frequent’ with
services each 10 minutes, 60% of sampled participants wanted to change to public transport. A
frequency of two buses an hour led 40% to consider changing, and none would consider public
transport if headways were greater than 30 minutes. This may be due to the traveller requiring a

frequent service that reduces the need to overly concern themselves with travel details. If the

28 See Chapter 6, Figures 6-2
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traveller is confident that their intended services are reliable, they would not need to expend
mental resources to plan and manage travel. Currie and Wallis (2008) found that operators agree
with travellers on this, suggesting that travel time and details on which travellers naturally focus
when planning are areas that would need to be improved on to increase uptake. However, the
prevailing influence on a travellers’ willingness to change behaviour is driven by social perception
and expectations of public transport services. For example, (Chorus et al., 2006c) noted that
travellers would perceive public transport as habitually unreliable because at the times when
reliable travel time estimates are needed (e.g. in the case of service disruption) they are often not
available or subject to frequent change. Social expectation and perceptions of local bus services
were greatly hit in the 1980s by legislation deregulating buses and coaches. Initially, the
deregulation process was intended to foster competition and decreased fares for travellers to
promote uptake. Instead, it became apparent that an unhealthy rivalry or ‘bus war’ between
operators was emerging when the Office of Fair Trading presented their findings to Central

Government. Examples of such hostility are provided below.

‘There is still a perception that bus services are generally unreliable and of a
poor quality; that vehicles are old and inaccessible; that drivers are rude and
that passengers are unsafe and uncomfortable’ (BBC News, 2006a).

‘The problem has arisen over congestion at the depot between rivals UK
North/GM Buses and Stagecoach [...] Both bus companies have increased the
number of buses on the route and passengers say the volume of vehicles has
made boarding buses dangerous’ (BBC News, 2006b).

‘The court heard claims of friction and bad blood between drivers at Inverness-
based Scotbus and Stagecoach over certain routes in the Highland capital [...]
‘The court heard that Stagecoach drivers goaded Scotbus staff by making a
zero sign with their hands to signify they had no passengers’ (BBC News, 2006c).

The growing tenuous relationship between providers and the nature the competition gave
travellers opportunities to observe the operators’ competitiveness during transit (Butcher et al.,
2015, Copsey et al., 2014, Preston and Almutairi, 2013, Preston and Almutairi, 2014, White, 2010).
According to Fisher and Geiselman (1992), this allowed travellers to build a suite of memorable
cases that were particularly negative, and these cases would be the easiest for the traveller to
recall when planning subsequent travel journeys. The traveller would naturally want to avoid this
environment and opt out of using public transport by seeking private transport alternatives, as
part of the CBR approach. Stevenson (2000) found that travellers were experiencing an increase
in fares, decreased off-peak and weekend services and an excessive numbers of operators

merging in key urbanised areas where travellers congregate. For example, 350 buses per hour
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running through Sheffield’s city centre, and in Merthyr Tydfil (population: 40,000) a bus left its

tiny station every 30 seconds.

Donald and Pickup (1991) found that travellers felt that service reliability and information
provision had declined. This added to the difficulties of adjusting to the change in the transit
environment with a lack of relevant external support needed to make that adjustment. They
stated that travellers often dismissed timetabled information because of its instability and
constant change. This information is one of the key sources of travel information influencing
traveller behaviour, as illustrated by the example of service headways. In recent years, the UK
government has attempted to restore the travellers’ perceptions of public transport services by
increasing collaboration links between service operators, such as the introduction of cross-
operator ticketing schemes (The Parliamentary Office of Science and Technology, 2015, Butcher
et al., 2015) and by pushing for improved public transport information provision to address the

dispersed nature of multi-operator information through open data policies.

To help travellers understand the travel environment and feel encouraged that public transport
would satisfy their journey requirements, attempts are being made to nudge them back into the
environment (The Parliamentary Office of Science and Technology, 2014, Department for
Transport, 2012). Driver/traveller relations are still particularly poor in certain areas, and this is
not necessarily associated with the effects of deregulation. Recent research conducted by TfL
found that passengers reported a lack of in-trip guidance offered by drivers. This affected on their
perceptions of the environment and the way that they encoded that travel situation for recall at

a later point in time.

‘Itis like TfL purposefully hand picks the most miserable people for this job [...]
When the bus finally came, | asked the bus driver to confirm the route, he was
very rude and dismissive’ (Munyama et al., 2015).

The point to make here is that improving the experience for the traveller by enabling and
educating them to understand the environment can help them see their local bus services as a
viable option for future transit journeys. This was supported by Gwyneth Dunwoody, one-time
chair of the Transport Committee who said that ‘a good experience of using buses when young
could influence travel choices later in life’ (UK Parliament, 2006). Good experiences are influential
in self-referencing CBR. However, there are two main negative social nudges affecting a traveller’s
lack of willingness to change. The first is the stigma surrounding public transport travel. Low

patronage and overcrowding send messages to the travellers of significant problems, which deters
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use. The second is society’s image of public transport services by media and governmental leaders.

For example:

‘A man who, beyond the age of 26, finds himself on a bus can count himself a
failure’ (Thatcher, 1986, cited in Davies, 2006 and The Economist, 2006)

‘What will I do for public transport? | will improve the economy so you can find
good enough work to be able to afford a car’ (George W. Bush, Election
Campaign Speech, cited in Vliet, 2009).

UK society has been built on a strong consumer culture which was nurtured to combat the effect
of a weak economy following the Second World War. According to Victor Lebow’s views at this

time:

‘Our enormously productive economy demands that we make consumption
our way of life, that we convert the buying and use of goods into rituals, that
we seek our spiritual satisfactions, our ego satisfactions, in consumption. The
measure of social status, of social acceptance, of prestige, is now to be found
in our consumptive patterns [...] We need things consumed, burned up, worn
out, replaced, and discarded at an ever increasing pace’ (Lebow, 1955).

Once consumption had become part of an individual’s identity, curbing that consumption
becomes complex. The consumption has come to fill a need in an individual’s life, and that need
would have to be fulfilled by something else. This 1955 consumer ideology may be the very cause

of the British social attitudes towards travel in regard to environmental consequences.

4.2 The impacts of depending on different sources of travel information.

The discussion so far in this chapter has set out the underlying principles behind travellers’
decision making and recent travel trends that can affect the stability and level of internal travel
knowledge used for wayfinding. This section draws out the terminology associated with strong
and weakened wayfinding experience stemming from ‘Stage 2: methodological triangulation
using ‘complimentary’ information analysis’ of the research methodology, and explored further

using ‘Stage 3: Delphi (expert review)’.

4.2.1 Dependence on external information sources

A traveller with a weak internal source of knowledge, due to a reduced number of cases, are likely
to guess the relevance of travel information when it is presented and are more reliant on external
support, e.g. travel IT, to address new travel demands because they lack the independent insight
to produce solutions autonomously. Hochmair (2005) reasoned that travel could take place in an
unfamiliar environment where the traveller would have limited knowledge regarding structural
identification (local landmarks, street names and general structural hierarchy), an inability to
perceive environmental information, an inability to communicate their wayfinding issues to a
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passer-by and difficulty finding external information sources that provide for their wayfinding
needs. This suggests that travellers at this end of the spectrum will struggle to understand the
problem, communicate the problem and resolve the problem (Kolodner, 1993). This means that
the traveller would need to focus on basic information needs such as journey times and location
details, and may attempt to seek advanced travel information such as personalised journeys.
However, this will require more mental resources to process and encode into memory (Fisher and

Geiselman, 1992).

Specific information needs are defined by what travel information is sought and how urgently it is
required (Schwanen and Kwan, 2008). This means that the traveller will be forced to confront their
lack of knowledge by first addressing the basic logistic concerns of how best to get from one
location to another (Hochmair, 2005, Allen, 1999). Depending on the traveller, this back-to-basics
approach to wayfinding may lead them to feel uncertain or anxious (Schmitt et al., 2015, Transport
for London, 2009). This also means that the resources required by the traveller to process new
information such as focused attention and clarity of mind can place them in a situation where they
feel unprepared. Flaws in this learning process may be revealed when travelling in the physical
environment (Kolodner, 1993). Bissell (2010) confirmed that these travellers would require much
more information about the physical environment to account for ramps, stairs, escalators, and
safe crossing places. The traveller that is aware of this natural weakness in their cognitive map will
naturally be cautious when using external information sources such as journey planners to plan
their upcoming journey. Tfl's Customer Touchpoint’s Typology consistently demonstrates that
travellers with weakness in knowledge will express concerns that can potentially intensify and
develop into anxieties (Munyama et al., 2015, Transport for London, 2009). This leads to a
significant reliance on external information sources used during the pre-trip planning, which will
also be consistent in the in-trip environment. This means that the in-trip traveller with unreliable
travel information and a weak internal representation of the network itself will feel as if they have

been left stranded when the information gathered is insufficient for the journey needs.
The focused literature review identified key terminology:

e Is cautious of the in-trip experience due to lack of personal knowledge;
e Will be more exposed to anxiety as a result;

e When exposed to the in-trip environment, pre-trip planning concerns manifest as a
reliance on reliable travel information; and

e  When pre-trip and the in-trip information is in disagreement, this leads the traveller to
assume they are unsupported or stranded in the in-trip environment.
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The contextual review and focus groups allowed further insight into these behaviours. For
example, the observation of travellers using multiple sources of in-trip information, such as
printed information, real-time screens and direct questions to staff and other travellers. Travellers
that seek assistance from others will often ask for clarification multiple times or constantly
observe available information tools before and after the discussion. This suggests that the
individual is unsure of what to do in that environment. Perhaps they have encountered a situation
where more information was required than they previously considered at the pre-trip planning

stage.

From a logical perspective, information obtained in the transit environment would allow that
traveller to address and negate the lack of physical environment knowledge, through direct
interaction and observation. However, making in-trip adjustments produces greater
consequences when made on a foundation of limited knowledge. The extent to which a traveller
expresses their concerns demonstrates a reliance that can also be observed in the travel
environment. For example, enquiries made by the traveller either to another traveller or staff
member will be based on their prior searched information or their foundation of knowledge. Using
the self-referencing process, they indicate their level of reliance and concern towards the in-trip
circumstances. The likelihood of the traveller being stranded is minimal, as travellers will observe
others and often use this as a source of information, especially in the case of service disruption
where information provision is at its weakest. At present, there is limited research surrounding
the stability of information provision in times of disruption, other than suggesting that this is when
it is unreliable (Chorus et al., 2006b). The contextual review found that, as the disruption occurs,
tech-enabled information provision dissolves into directing travellers to seek personal support or
listening for further announcements. In railway stations, this will often create a melee of people
surrounding staff for information (see Appendix A, Image 5). In the bus network, travellers can be
left with no information and will often resort to changing their plans if they are able. During the
contextual review, a longer distance service between Southampton and Gosport was running
significantly late, by over an hour. The discussions by travellers at this stop and with the researcher
revealed that some travellers had no choice but to accept this and were unable to alter their plans.
In this setting, they are likely to turn to tech-enabled information sources connected to social
media (or to other travellers who are tech-enabled if they are not), which was observed on this

occasion.

During the integration and ‘complimentary information’ analysis of the focus group transcripts,

two themes continued to emerge, the lack of local service knowledge linked to the provision, cost
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and or availability of services (Table 4-2) and the desire for methods to resolve those gaps in

knowledge (Table 4-3).

Table 4-2: Extracts from focus group sessions linked to a lack of knowledge of local service operations.

Verbatim commentary? Tagged NVIVO Codes
‘Fine going, but then coming out | thought it would still be day-time Service provision
services. And | was absolutely frozen; really freezing weather, absolutely fluctuations

freezing weather, and | had to wait about 50 minutes for a bus, and you
know | got there just before 9 o’clock. | thought it was absolutely appalling
because | didn’t know what time the evening service started’.

‘My husband came home on the ferry and then you know he said there Service availability
were no buses there’.

‘For the driver still to be having to you know find five pence or ten pence Payment method
or something’. variations

‘But they couldn’t believe that there was more than one bus company’. Understanding local

service operations

Table 4-3: Extracts from focus group sessions linked to a need for external travel information sources.

Verbatim commentary? Tagged NVIVO Codes

‘In London, you travel on the tube, and you expect to see your map, don’t | Visual aids (maps)
you?’

‘For all the tourists we get and, as you say, the students. If it says, “Next Vocalised, location
stop University’ or something, it’s very usefull’ specific information
‘I think we miss the conductress’. Available staff

‘I've had a couple of attempts at using the bus, in the last couple of years. | Legibility of information
| couldn’t understand the timetables or bus routes. The times were alright,
but the bus routes | didn’t sort of understand’.

These example extracts from the focus group sessions with ‘infrequent’ user of public transport
indicate that there is a lack of specific knowledge about service provision. They also suggested
that the tourist population was surprised by the multi-operator-led provision. This particular
demographic appears to be affected by reduced internal knowledge regarding local service
provision as they built their knowledge in the areas they come from and so need information to
address the gap. In-trip changes will expose this weakness and cause them to gravitate to visual
aids, location-specific information and available staff in preference to tech-enabled sources of

information.

Overall, the previous findings of this study were upheld by the subjective sources of the contextual
review and focus group. In addition to this, a new term emerged; the traveller is ‘unsure’ of what

to do and exposed to the uncertainty that leads to their potentially cautious and concerned

2% Example of comments driving the observation, these tables are not exhaustive of the verbatim that was
coded in NVIVO.
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nature. Therefore, identified key terms were converted into a specific definition to personify the

reduced wayfinding ability type of traveller.

Table 4-4: Reduced wayfinding ability perspective

Reduced wayfinding ability

A traveller who has little experience or trust in public transport services will be naturally unsure of
what services will satisfy their journey needs. Therefore, seeking travel information tends to leave the
traveller concerned as to whether they can trust the information they find. When they travel, these
concerns grow into anxieties and they are cautious of things deviating from the plan that they are
following. This ultimately makes them reliant on reliable services (not subject to service disruption) as
their limited knowledge leaves them stranded and in need of external information sources such as staff
and other travellers for assistance.

4.2.1.1 Exploring the dependence on external travel information support (expert review)

To explore the underlying keyword terms and formed description produced from stage 2 of the
research methodology, they were presented to a panel of experts supporting travel information
to unfamiliar travellers during the ‘Stage 3: Delphi (expert review)’'. The outcome of the first round
interviews regarding the reduced wayfinding traveller is summarised in Table 4-5. The panellists’
reactions towards this traveller type (the overall description and descriptive keywords) appeared
more negative and varied. Being mainly public transport users themselves, and believing that most
travellers were habitual users of public transport, the panellists felt that travellers would generally
not be as anxious as the description portrayed. However, they were able to offer views on the

effects of being in a position of reduced ability, and thus reduced confidence in their actions.

Table 4-5: Reduced wayfinding ability perspective — Key terms

Cautious Concerned Anxious Unsure Reliant | Stranded
Strongly agree 2 1 2 1 2 1
Agree 8 7 4 G 6 3
Neutral 1 0 0 0 1 0
Disagree 2 5 7 3 4 1
Strongly
disagree 0 0 0 0 0 8

Recommended alternatives

Confused more than anxious

Frustrated
Feel

Less anxiety stranded

Lack of control

Anxiety dependent on experience and the individual

Despite this strong reaction, the panellists agreed these travellers are the least known about, and
after breaking down the initial negative reaction were able to identify areas were anxiety would

be exacerbated, even if the level of that anxiety would be disputed.
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‘Anxiety does come into play if for example, the bus is late to arrive’.

‘Half the time you try showing them and reassuring them what you are
showing them, using the computer and hopefully they will understand, and we
see this all too often in this shop, and if they have a difficulty or are unable to
take in what we tell them, they start getting stressed, making themselves ill,
anxiety sets in, and you almost have to explain it like you would explain it to a
baby, just to say this is how you do it’ (Referring to supporting tourists or
visitors from other countries where a language barrier is present)

Expert panellists 1 and 13, Representatives of Public Transport Service
Providers

‘Travellers with limited familiarity of public transport, are they all terribly
anxious? To be fair, if you have limited knowledge if you're doing something
that you don’t often do, it is only natural that this would come with a certain
level of anxiety’.

‘Someone who perhaps has driven everywhere for 25 years, because that’s the
only thing that they know and they have never even considered it, and they
are forced to consider it, will probably be less able to tolerate this level of
anxiety, than those that would have opted out of public transport through
choice’.

‘1 think that if it’s as anxiety inducing as your description is saying, | suspect
they simply will not travel rather than put themselves through this’.

‘Those with limited familiarity, well connections are instantly off-putting as it
immediately increased or doubled the anxiety’

Expert panellists 4, 8, 9 and 12, Southampton City Council Public
Transport Members

Regarding the use of information, the panellists’ were split. Policy makers placed more focus on
travellers using journey planners for pre-trip planning and real-time methods such as apps or
display boards for in-trip support. Operators placed greater importance on personal support
through their websites, local travel shops, phone line and social media for direct enquiries, in both
pre- and in-trip planning. Regarding the keyword suggestions, they felt the term ‘concern’ was
more representative of a traveller’s experience than ‘anxiety’. The term ‘stranded’ made the
panellists think that travellers were stranded with no means of dealing with their situation, and
the best way of representing the effect of travelling without knowledge in service disruption is

that the traveller ‘feels’ stranded rather than literally is stranded.

4.2.2 Reliance on autonomy

This next type of traveller will have a strong internal source of knowledge and is typically able to
remember relevant travel cases. They will have a strong foundation from which they can plan

travel independently and require minimal external support when new travel situations arise.
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According to Bovy and Stern (1990), an individual’s wayfinding ability correlates to their spatial
knowledge of the environment and the exercise of patterns to build up relevant knowledge. This
suggests that those with significant ability will be aware of the physical environment and aspects
of it because of the repetition of exposure (Alterman, 1986b). Allen (1999) confirmed this
perspective by also suggesting that travellers’ experience of a network allows them to observe its

constructs as a result of habitual patterns such as the daily commute.

Prior knowledge means that individuals can focus on how a journey meets their needs, rather than
on logistic concerns, allowing for dynamic evaluation of their options. This means that the
individual is capable of finding what they consider to be the most appropriate route for their
journey (Lyons et al., 2007). This level of confidence in where they need to be, without need for
external information, describes a traveller who is confident in their route or knows that a service

is at a high enough frequency not to need external support (Currie and Wallis, 2008).

Due to their greater knowledge of the environment, less has been documented about how this
more confident group regards the transition from pre- to in-trip planning. Some references
consider that the traveller will be able to work independently of rigid journey plans and will even
consider this a personal challenge (Transport for London, 2009). This dynamic action in processing
decisions and choices is a key example of a traveller (reasoner), actively using their internal
knowledge to compare and contrast solutions that are relevant the new situation (Kolodner,
1993). They are able to do that efficiently and with less mental resource because of the daily use
of those examples (Kolodner, 1993, Fisher and Geiselman, 1992). Travellers of this type are
described as actively seeking out information in correlation with the pre-set knowledge to support
a present travel information need (Hochmair, 2005). This action usually corresponds to
circumstances where the traveller’s current journey experience or existing perceptions changes

such as service disruption. Beyond this, they work autonomously (Lyons et al., 2007).
The focused literature review identified key terminology:

e Has actual or perceived knowledge of route possibilities;
e Will be capable of finding the most appropriate routes/options due to that knowledge;
o  Will have the ability to dynamically evaluate travel options; and
e Will be able to work independently using their knowledge of the travel experience
rather than in-trip information.
The other triangulation sources were able to observe and give perspective on these behaviours.

For example, the contextual review observed that some travellers do not demonstrate a need for
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information by arriving at their waiting point (bus stop or train station) and not referring to
information available in their environment or their possession (tech-enabled sources). Travellers
who feel comfortable within the transport environment and do not need to seek external
information to confirm where they are may be confident due to familiarity with their route or
know that this service is at a high enough frequency not to need external support. Alternatively,
they could have been on a journey with flexible time constraints, reducing the anxiety produced
by needing a specific arrival time. Examples of pre-knowledge confidence are demonstrated more
often by travellers who will arrive at the station and go directly to a platform without consulting
travel information. In this contextual review, travellers seen regularly (over a number of days at
the same time) between Fareham and Southampton Central would also stand in the same similar
places. The reasoning for their choice of location on the platform was only revealed when the
trains arrived, and they were next to the doors. In these instances, it appears the traveller is
working independently using their own knowledge of the travel experience rather than external
information. This behaviour could be seen as the individual valuing the ability to board first and
obtain seating, behaviour observed mostly during typical commuting times. During service
disruption, some travellers would be able to manage what to do without seeking support from
other travellers or staff, either finding an alternative task to fill the time or aid travellers who
lacked the experience of similar events on that route. Here, the significant wayfinding traveller
starts to act as the external information support used by a traveller with a weak internal
understanding of that journey. In these discussions, travellers were able to reveal that they had
already worked out their strategy and even that they were expecting this because of past
experiences. This demonstrates how these types of travellers incorporate journey flexibility to
address the in-trip variations. This circumstantial learning can be observed by an event that
occurred during the contextual review (see Table 4-6), highlighting the specific policy of one

operator to cancel services in favour of scheduled running services.
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Table 4-6: Extract from contextual review tagged to “emergent disruption”

Date

6th
December
(PM)

Observation notes

At 18:03, purchased a southern ticket, passed barriers, found out that
this service was delayed by 10 mins. No announcements made and
the National Rail app was incorrect even though the delay existed at
the time of checking departure times at arrival to the station via the
app. An alternative provider South West Trains was running to
schedule, however, as | was in possession of Southern only ticket |
was unable to board alternative services. 30 mins after my arrival,
announcements with platform alterations were made regarding the

18:10 service, no reason was given for the delay. The next timetabled
Southern was at 19:14. Considered getting an alternative ticket, but
unable to pass barriers to get an alternative ticket, couldn’t be sure
that | would be allowed past. Commuters statements, in a similar
position to me include ‘it is messed up’, ‘to complain’ or raise a
complaint.

19:14 arrives, boarded, on-board announcement suggests it will skip
stops inc. Swanwick, Cosham and Havant. Six people exit, with vocal
annoyance (unrepeatable), shortly after another on-board
announcement was made and suggested an alternative service and
platform, despite the passengers it relates to previously exiting the
train after the first announcement.

Passenger discusses the issue with staff on-board, staff indicated
Southern and South West Trains have different policies. Staff said
‘Southern prefer to arrange things so that trains run to timetable. |
can’t say for certain that missing the three stations will provide that,
but Southern believe so [...] if they can’t keep to timetable then they
won’t operate’.

Refers to
Different
operator

ticketing issues,

inconsistent in-
trip information,

lack of
explanation for
in-trip delay

Lack of context
announcements

Different
operating
policies

During the contextual review period, this cancellation was observed numerous times, and the

process of response was consistent across each experience. It was found that the traveller who

commutes by that operator will often learn this process and even mitigate or avoid that as part of

the CBR they conduct (Kolodner, 1993). The sample of focus group extracts (see Table 4-7) show

travellers’ learnt frustrations towards the operations of local public transport services. If they have

certain service knowledge, they will use that to respond to it dynamically, such as by selecting a

different service because of its ability to get the traveller closer to their desired destination. This

demonstrates that the traveller is actively using this experience in the process of reasoning a

specific travel behaviour.
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Table 4-7: Extracts from focus group sessions linked to learnt knowledge

Tagged NVIVO

the 2, and so | know when my bus is going to come along and
nine times out of ten you get two turn up at the same time. It's
the same old story’.

Session Verbatim Commentar
b Codes
‘I live on a very good bus route. | only live about five, seven,
. ) . , Local knowledge
minutes from a bus stop so it’s quite easy’.
‘But if | catch the one that goes the long way round it stops on
the right side of the road for me. So depending on how much .
. ; . T k Time based
time I've got, sometimes I'll ‘Oh, there’s the number 1 down
, . , . . knowledge
there; I've got enough time I'll go for it, a few minutes more
what difference does it make?’
. Crowdin
Regular ‘There’s not much space is there at all on a number 2’. &
user of knowledge
local ‘That’s part of my bugbear I think, and they do turn up — | Patterns,
buses know the sequence now: a 23, another one, then the 7, then experience and

’

‘recallable cases
relating to
consistency

‘But no, | spend a lot of time just looking at — | don’t really use
what’s on my phone because | still like, | prefer, the paper

Natural

timetables, and I'll spend hours just looking through timetables
and looking at the transport maps. But | think that’s just part of
the fun for me of going somewhere; it’s the planning’.

planner/Enjoyment

Overall, the subjective sources were not in disagreement with the previous findings and two new
terms emerged: that a traveller is flexible — able to work autonomously — and knowledgeable
because of circumstantial learning. These terms were converted into a specific definition to

personify the reduced wayfinding ability type of traveller.

Table 4-8: Significant wayfinding ability perspective

Significant wayfinding ability

Due to their detailed working knowledge of specific routes and local transport service providers they
are naturally capable of finding the travel information. They are able to work independently of rigid
journey plans and in some cases do not need use plans at all. When travelling these travellers are
dynamic, using past experience and their knowledge to manoeuvre through the network. In the
eventuality of service disruption, they can flexibly recalibrate their journey or understand incoming
information to effectively re-plan.

4.2.2.1 Exploring the reliance on autonomy (expert review)

To explore the underlying keyword terms and formed description produced from stage 2 of the
research methodology, they were presented to a panel of experts supporting travel information
to familiar travellers during the ‘Stage 3: Delphi (expert review)'. The outcome of the first round
interviews regarding the significant wayfinding traveller is summarised in Table 4-9. The panellists’
reaction to this traveller type was more consistent overall with the ratings that were offered for
the keywords. In fact, the panellists did not really offer any specific alternatives for the original set

of key terms, agreeing to their relevance.
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Table 4-9: Significant wayfinding ability perspective — Key terms

Flexible Dynamic | Capable Independent Knowledgeable
Strongly agree 1 2 1 1 2
Agree 12 10 11 11 11
Neutral 0 0 1 0
Disagree
Strongly disagree 0 0 0 0

The panellists were all in agreement that they will use available information despite the contextual
review indications suggesting that they may not travel seeking further external support. The
reasoning behind this selection of external information is something that is currently unexplained
in the literature. Nevertheless, there is sufficient evidence in this triangulation study to conclude
that travellers’ identification of areas of weakness or trust in a situation is the key driver for
seeking travel information. The way that panellists viewed travellers with sufficient background
experience was related to the travellers’ awareness of options and methods of obtaining
information, compared to other less confident travellers. Their extensive knowledge allows them
to identify appropriate sources for certain travel-related enquiries, as the defining factor behind
their degree of information flexibility. The panellists also drew attention to the travellers’
awareness of issues inherent in external information provision sources due to the direct testing
of that information’s reliability in the real travel environment. Therefore, the traveller is likely to
adjust the information based on those considerations based on its proven reliability, or
unreliability, when taken into the in-trip environment. These aspects demonstrate their ‘extensive
personal experience’ and ‘awareness of options’. This means that the individual can grow their
knowledge about timetabled arrival and departure times and routes especially for peak-time
travel, enabling these travellers to have a dynamic and creative mind-set when faced with less

familiar routes.

All the panellists agreed that these travellers would have already determined their means of
obtaining information in the form of preferred tools. During discussion, panellists also recalled
instances where they themselves took their experience and confidence and used this to support
confused travellers. There is an awareness that travellers with significant wayfinding ability would
offer assistance and advice to other travellers if they had knowledge that the traveller with
reduced wayfinding ability lacked.® It was unsurprising that the panellists related better to this
end of the traveller-type spectrum as it is an example of an individual with a strong level of

habituation. Therefore, they were more aware of the nuances in this traveller type’s mind-set and

30 Witnessed multiple times during the contextual review.
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were able to rate more consistently across the suggested terms in comparison with travellers

lower down the spectrum.

4.3 The relevance of the internal/external balance in forming effective action

The findings so far considered the key terms that progressed from the exploration studies and the
first round Delphi study discussions, confirming the relevance of information use and its link to
this internal/external knowledge balance (see Figure 4-2). In response to the progression of
learning, the original descriptions for both types were amended to take into account alternative

keyword terminology or removal of irrelevant terms, and the results are presented in Table 4-10.

Table 4-10: Wayfinding spectrum descriptions

Reduced wayfinding ability Significant wayfinding ability

Limited personal experience with public transport ~ Will have extensive personal experience with

will be unsure of what services will satisfy their public transport will be capable of finding services
journey needs. These travellers will, in a pre- will satisfy their journey needs. These travellers
planning context, be naturally cautious and will, in a pre-planning context, be able to call on

confused when making travel choices if there are their prior experiences and awareness of options.
any choices to make. In a travelling context, those  However, these travellers are also the least likely

concerns lead to greater reliance on things to pre-plan. In the travelling context, they are able
following the plans that they have made or to work independently of rigid journey plans and
expectations that they have. If the journey are self-sufficient. These travellers will have
experience deviates from those perceptions, then  preferred information sources if more knowledge
the traveller will feel stranded, frustrated and in is required. During service disruptions, these

need of external information sources such as staff, traveller’s will feel frustrated but will have coping

other travellers, travel shops or information tools mechanisms to deal with the problems and feel

for assistance. confident enough to offer support to their
surrounding travellers.

These new descriptions were then re-submitted to the panellists for two further rounds using the
same questionnaire to confirm whether the views could be brought to consensus by observing
the central tendency, using the mean and standard deviation to account for group opinion and
spread of disagreement (Powell, 2002). According to this data (see Table 4-11), for both
descriptions the standard deviation decreased over the three rounds for the reduced wayfinding
description, implying that the spread of disagreement also decreased, from 3-10 in round one to
8-9 in round three. As the participants were not tracked round-to-round, statistically testing
whether the observed score stabilisation was due to chance was not possible. However, an
independent samples t-test of the means between rounds one and three shows that the
population means are statistically significant for both definitions, reduced (t12.624= 2.228, p=.006),
significant (ti,= 1.806, p<.001), and thus there is a statistical difference between the scores
received in the latter rounds of the study. This is assumed as the panellists accepting and use of

the group consensus feedback in the later rounds to form their responses.
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Stage 1: Exploration

Stage 2: Confirmation

Chapter 3 '

Literature review

| Triangulation , Assessment of inter-
relationships

| Triangulation / \ Extended assessment of observable
\,/ information needs

Current chapter -

Focus Group Transcripts (secondary data) |

Current chapter |

Delphi study

Data! Validating the conceptual theories

[ First Round Interviews |

Reduced

wayfinding
abilit -

due to lack of personal knowledge,

travel information,
®  When pre-trip and in-trip information is in

are unsupported or ‘'stranded’ in the in-trip

\ environment.

Will be more exposed to ‘anxiety’ due to that lack,

When exposed to the in-trip environment, pre-trip
planning ‘concerns’ manifest as a ‘reliance’ on reliable

disagreement this leads the traveller to assume they

( An individual who is ‘cautious’ of the in-trip experien&

Not in disagreement with findings from
Objective 1

Addition:

Traveller is ‘unsure” of what to do In that

environment because they had to account

for more information than previously
considered.

A/

Initial disagreement regarding level of
anxiety, however, panellists agree that
“lack of knowledge’ would affect travellers

Prefer personal
support (staff,
travellers) over

pre-trip and in-trip planning behaviour. technology

ﬁm: porsonal sxpuriance with public transport will Da unsure of what sanices will
sabefy their particular journey needs, Thase travelers wil, in 3 pre-planning context,
be naturally cautious and confused when making traved choloes if there are any

chetces to make. In a travalling context, those cancesma lead to greater rellance on
things following the plans that they have made or expectations that they have If the
Journay experiance daviates fram thase parceptions, than the travelar vwill fes
stranded, frustrated and in need of extermal Information sources such as staff, other
travelers, traval shops or infarmation Tocks far assistance,

Significant
An individual who has actual or perceived
knowledge of route possibilities,

wayfinding
ability

routes [ options due to that knowledge.

options

\ trip Information.

Will be ‘capable’ of finding the most appropriate
®  \Will have the ability to ‘dynamically’ evaluate travel

® Wil be able to work ‘independently’, using their
knowledge of the travel experience rather than in-

\

4

Not in disagreement with findings from
Objective 1

b4

Addition:
These types of travellers incorporate
journey ‘flexibility’ to address the in-trip
variations.

A/

o will Have
Significant awareness of Have
3 support leared
options, and strong preferred z
) other coping
sense of self-sufficency. IP toals
travellers strategies
ﬁ.. sive parsanal experiance with public trarsport, will ba capabile of finding senices
that will satisfy their particular journey needs. These travellers will, in 3 pre-planning
ontext, be abie to call upon their pror experdences and swareness of options, Haowever
these traveders are also the least likely to pre-plan. In the travelling contest, they are able
to work indepandently of rigid journey plans and are sulf-suificient, These travelers wil
havw prafesrad information sources if more knewledge s raquirad. During senvics
disruptions, these travelier's will feed frustrated but will bave coping mechan=ms to deal

with the problems and feel corfident snough to offer support 1o their surrounding
\Q«:lm.

Figure 4-2: Traveller Perspectives Process of Learning
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Table 4-11: Delphi study rounds results: Average score for the wayfinding spectrum description

Council Operator Total
Std. Std. Std.
N | Mean | Deviation | N | Mean Deviation N Mean | Deviation
Eound 7 | 814 | 107 6 733 |250 13 | 7.77 | 1.83
Reduced
. . Round
wayfinding ) 7 | 8.43 0.98 5 | 8.00 1.41 12 | 8.25 1.14
ability Round
3°“" 7 |9 0 5 |88 0.45 12 | 892 |0.29
Round
1 7 | 8.57 0.54 6 | 8.67 1.03 13 | 8.62 0.77
Significant
. . Round
wayfinding ) 7 | 8.86 0.69 5 | 8.40 1.14 12 | 8.67 0.89
ability Round
30“" 719 0 519 0.00 12 | 9.00 | 0.00

Overall, consensus was achieved and the newer definitions were considered as reasonable
descriptions of the two types of traveller familiarity (strong or weak), despite the second round
variation. In regards to the key terms that were used to build those descriptions, none of the
original terms was rejected due to terminology issues. However, a considerable number were
merged or amended and converted into a descriptive statement that best portrayed the

motivating thoughts behind the terms (see Table 4-12).

The areas that appeared important to the panellists were the expression of limited personal
experience and reliance on external information provision, in particular, personal sources such as
other travellers and staff. This originated from the round one discussions which stated that
travellers with significant wayfinding ability would support travellers with reduced ability.
Additionally, the panellists’ response to strong terms such as anxious was negative, which is
contradictory to existing literature which states that a traveller would be anxious when they have
limited knowledge and are exposed to a higher level of uncertainty (Dunning, 2005, Caiafa, 2010,
Appelbaum, 2012, Spitadakis and Fostieri, 2012). However, the panellists responded favourably
to the consequences of that potential anxious state such as being ‘reliant’ on external information
provision, suggesting that the panellists related to the consequences of travelling with limited
knowledge rather than the potential root foundation of those consequences. The practicality of
the consequences would reasonably be the area these types of panellists would focus on as they

are directly responsible for aiding a traveller with limited understanding of that network.
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Table 4-12:
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For the significant wayfinding ability traveller, the newer theories that emerged from the first
round discussions such as the belief that this type of traveller would support other travellers whilst
in-trip stood out over other ratings. This consensus view evidences the panellist’s view of
traveller’s in-trip behaviour. The panellists also strongly agreed that a traveller’s response to travel
information suggests they will have trust in their learned knowledge of the travel environment
and will be aware of the successful routes of obtaining more information if needed. These scores
are clear evidence that the awareness of the internal/external knowledge balance is highly

significant in supporting effective action.

4.4 Summary

The purpose for building the definitions discussed above and dedicating a whole chapter to this
topic was to inform designers of travel IT of the necessity of building seamless connections to
travel information that promotes an unbiased opportunity, regardless of traveller ability. Later in
the thesis, these definitions will be explored further by describing key traveller planning types to
consider in the design of travel IT (Chapter 5), the travel information types that travel IT should
provide (Chapter 6), the present design of an example travel IT (Chapter 7) and a collation of

design based guidance to address areas where this objective is not met.

The definitions were reviewed by a panel of 13 experts involved in the travel information chain,
either as distributers or being responsible for setting local transport policy that influences travel
information distribution. Overall, these experts concurred that these definitions (and underlying
keyword terminology) represent travellers with strong or weak familiarity with local public
transport services. However, the rigour of individual panellists’ agreement and their individual
journeys to that consensus could not be tested as the experts were not individually tracked

throughout the process.
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Chapter 5. Traveller Planning Types (TPT) Framework

5.1 Introduction

At the end of ‘Stage 2’ of the research methodology, a large amount of analysis®! was done to
address the identified gap in literature surrounding what makes travel information accessible to
travellers, regardless of their ability, and how to make travel IT more effective. To take stock of
this analysis, in particular the keyword terms and descriptions, it was informally reviewed®? and

an overlap was detected in the set of definitions that were produced (see Table 5-1 and Table 5-2).

Table 5-1: Confirmed stages of information use descriptions

Planning before a journey (pre-trip)

An active seeker of scheduled travel information and
travellers that are particularly unsure of what choice
to make will use various methods to evaluate that
information. The traveller’s personal, journey and
security needs define the preferences that drive the
information sought and its ability to meet the
traveller’s journey needs. However, some travellers
do not pre-plan as much as had been assumed,

unless an unexpected journey is needed or they have

a natural planning personality.

Planning during a journey (in-trip)

Are Focused on their destination (journey
driven) therefore, they will be responsive to
available real-time information. Those
travellers will, where possible, use that
information to adapt to the journey
circumstances to ensure that they can get
where they want to be.

Table 5-2: Conceptual familiarity with public transport (wayfinding ability) descriptions

Reduced wayfinding ability

A traveller who has little experience or trust in public
transport services will be unsure of what services
will satisfy their journey needs. Therefore, seeking
travel information tends to leave the traveller
concerned over whether they can trust the
information they find.

When they travel, these concerns grow into
anxieties and they are cautious of things deviating
from a plan that they are following. This makes them
reliant on reliable services (not subject to service
disruption) as their limited knowledge leaves them
feeling stranded and in need of external information
sources such as staff and other travellers for
assistance.

Significant wayfinding ability

Due to their detailed working knowledge of
routes and local transport service providers
they are capable of finding the travel
information. They are able to work
independently of rigid journey plans and in
some cases do not need use plans at all.
When travelling, these travellers are dynamic,
using past experience and their knowledge to
manoeuvre through the network. In the CASE of
service disruption, they can flexibly recalibrate
their journey or understand incoming
information to effectively re-plan.

Table 5-1 shows the finalised definitions for the stages of travel information use (pre-trip and in-

trip). For the full analysis of this definition set, see Appendix B Table 5-2 shows the conceptual

31 This included aspects from the ‘Stage 1a’ literature review, ‘Stage 1b’ intercept study and the ‘Stage 2:
methodological triangulation’. The literature reviews are discussed in Chapters 2, 4 and 6. Stage 2 was
covered in Chapter 4 and Appendix B. All these chapters inform this Chapter.

32 The author asked the main supervisory team and select members of the Transport Research Group

(TRG) whether they also saw the identified overlap.
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definitions for the travellers’ ability presented in Chapter 4. The conceptual version expresses the
original outcomes based on the analysis prior to the execution of ‘stage 3: Delphi (Expert review)’.
Table 5-2 also shows that these definitions for familiarity are formed of two parts which evidences
the detected overlap. This identified overlap was then modelled in a framework indicating a

crossover of concepts and duplication (see Table 5-4).

5.1.1 Addressing travel information comprehension needs

The traveller’s ability to form effective action and stage of information use determine the way
that travel information is used or comprehended. The stages of information use determine the
urgency, accuracy and relevance of travel information as the traveller plans their trip and the level
of importance in obtaining accurate, timely and relevant travel information. The traveller’s ability
described through their strong or weak wayfinding ability (familiarity) determines the importance

of travel information comprehension in relation to the amount of pre-set knowledge.

The detected overlap that was modelled in Table 5-4 indicated that both concepts are important
in interpreting the traveller’s unique travel information comprehension needs. The four identified
bespoke areas of travel information comprehension that Table 5-4 shows are represented in Table

5-3.

Table 5-3: Descriptive thoughts for cross over type

Cross over type Descriptive thought of this type

Pre-planning / strong wayfinding ability ‘I have work in the morning; are there any problems
with the number 4 service to Southampton?’

Pre-planning / weak wayfinding ability ‘How do | get to the local hospital from my house?’

In-Journey / strong wayfinding ability ‘| see that the bus is delayed, what is my new arrival
time?’

In-Journey / weak wayfinding ability ‘The bus is delayed, I’'m going to miss the connection,

what do | do?’
The four types in Table 5-4 are by no means exhaustive as there is some degree of variability
between the identified extremes presented in Chapter 4. However, as general guidance for the
types of travellers that may use travel information technology, it give a broad range of coverage

for the key areas of need.
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Table 5-4: Conceptual foundation for the TPT Framework

Reduced wayfinding ability Significant wayfinding ability
Is a seeker of static travel information A traveller who has little experience or trust in Due to their detailed working knowledge of
and will use various methods to compare public transport services will be naturally unsure specific routes and local transport service
and evaluate that information, typically b of what services will satisfy their journey needs. providers they are naturally capable of finding
through a journey planner. The .g Therefore, seeking travel information tends to the travel information. They are able to work
traveller's preferences drive what sort of _3' leave the traveller concerned as to if they can trust | independently of ridged journey plans and in
information they need and its ability to - the information they find. some cases do not need use plans at all.
meet the journey needs.
A traveller who is in transit will be When they travel these concerns grow into When travelling these travellers are dynamic,
focused on their specific destination anxieties and are cautious of things deviating from | using past experience and their knowledge to
whether that be for work / leisure or _'é“ a plan that they are following. This ultimately manoeuvre through the network. In the
other activity (journey driven). They '_E. makes them reliant on reliable services (not eventuality of service disruption they can
react to incoming real-time and dynamic q:"’? subject to service disruption) as their limited flexibly recalibrate their journey or
information using that to check and re- ;3; knowledge leaves them stranded and in need of understand incoming information in order to
plan their journey ensuring that they get £ external information sources such as staff and effectively re-plan.
where they want to be. other travellers for assistance.
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This chapter draws on the insights independently discussed in Chapters 2 relating to travel IT, 4
relating to the travellers information comprehension and 6 relating to specific types of travel
information. In addition to this, the second half of the questionnaire in used in the expert review
relating to the Traveller Planning Types framework and the round-by-round progress towards

confirming that framework is to address research question one.

5.2 The Traveller Planning Types (TPT) framework.

The conceptual framework expressed in Table 5-4, was presented to a panel of experts who

judged the conceptual framework based on:

e the use of keyword terms, The reader is referred to Chapter 4 and
Appendix B for the stage by stage results
e the accuracy of the definitions, for the keyword terms and overall

definitions relating to the travellers
ability and stages of information use.

e the validity of the overlap including the relevance This section presents the revised
of the four bespoke traveller planning types, travel | overlap, based on the expert’s

information comprehension, and confirmation of the set of definitions
being more accurate. This section also
e the overall TPT framework as a representation of gives a detailed description of the now
each of these themes (terms, definitions and five bespoke traveller’s travel
types). information comprehension needs that
were concluded through Chapter 4 and
Appendix B.
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Table 5-5: Confirmed definition crossover

Reduced wayfinding ability

Significant wayfinding ability

An active seeker of scheduled [ timetabled travel
information and travellers that are particularly unsure
of what choice to make will use various methods to
compare [ evaluate that information. The traveller's
personal, journey and security needs define the
preferences that drive the information sought and its
ability to meet the travellers journey needs. However,
some travellers do not pre-plan as much as has been
assumed unless an unexpected journey is needed or

have a natural planning personality.

Pre-planning

Limited personal experience with public
transport will be unsure of what services
will satisfy their particular journey needs.
These travellers will, in a pre-planning
context, be naturally cautious and
confused when making travel choices if

there are any choices to make.

Extensive personal experience with public
transport will be capable of finding
services will satisfy their particular journey
needs. These travellers will, in a pre-
planning context, be able to call upon
their prior experiences and awareness of
options, however these travellers are also

the least likely to pre-plan.

Focused on their specific destination (journey driven)
therefore, they will be responsive [/ reactive to
available real-time / live information. Those travellers
will were possible, use that information to adapt to the
journey circumstances to ensure that they can get

where they want to be.

In-journey planning

In a travelling context those concerns lead
to greater reliance on things following the
plans that they have made or expectations
that they have. If the journey experience
deviates from those perceptions then the
traveller will feel stranded, frustrated and
in need of external information sources
such as staff, ather travellers, travel shops

or information tools for assistance.

In the travelling context, they are able to
work independently of rigid journey plans
and are self-sufficient. These travellers
will have preferred information sources if
more knowledge is required. During
service disruptions these traveller's will
feel frustrated but will have coping

mechanisms
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The responses from the experts indicated that the conceptual framework was incomplete, based
on their first impression of the conceptual TPT framework, primarily because the pre-trip stage of

information use consisted of two perspectives:

1. Advanced planning with a reasonable lead time before actual travel:
The pre-trip journey planning definition described this stage of information use.

2. Transition planning on the day of travel with limited time before actual departure:
The purpose of this stage of information use is to support travellers and re-affirm their
expectations whilst verifying whether travel information collected at the ‘advanced
planning’ stage is still relevant.

Therefore, the TPT framework incorporated a ‘transition’ stage between pre-trip and in-trip
planning stages with the caveat that this would occur on the day of travel or with a short interval
of actual departure to acknowledge this recommendation. According to one of the panellists that
represent public transport service providers, this type of travel information use is seen most

frequently among walk-in travel advice shops.

‘We do often find that there are a lot of people that are not prepared for their
journey especially those that are seeking jobs. You would be surprised how
many people come in and say ‘I've got a job interview at so and so, how do |
get there?’ and you tell them and ask them when their interview is and
majority of the time they say something silly like in half an hour, and there is
no way they have left enough time to make their journey’ (Expert Panellist 9,
Representative of a local public transport operator).

The title for the original crossover, shown in Figure 5-1, was changed to convey the vertical band
more clearly as some panellists felt that audiences, such as application developers, would not have
full comprehension of the term ‘wayfinding’, instead opting to replace this with the term
‘familiarity’. Figure 5-1 also shows the altered version of the TPT framework that encapsulates

these high-level structural changes along with the segment based changes discussed separately.
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Figure 5-1: Confirmed Traveller Planning Types (TPT) Framework
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5.2.1 The Traveller Planning Types (TPT)

This section discusses the individual TPTs. Each type describes the traveller’s perspectives and
goals when planning or conducting a journey, paying attention to their resilience and abilities to
process and use travel information. Each planning type segment is formed on the specific feedback
given by the experts during the first round as they reviewed the originating concepts from ‘Stage
2’. The full analysis for the ‘ways of thinking’, ‘information needs’ and ‘information sources’ used
are explored in more detail within Chapter 4 and Appendix B. This section is a summary of the

findings, and a means of personifying these findings into specific traveller planning types.

5.2.1.1 Type 1 - Advanced pre-trip planning and of reduced wayfinding ability

Familiarity with public transport

Reliant on external information sources over their own personal
understanding. This is based on their interpretation, lack of
understanding and misconceptions.

Those problems can create vulnerabilities that need support

Reduced wayfinding ability

Printed media (e.g. timetables),
Will experiment,

Contact the operator,

Visit local travel shops for help

Seek service frequencies,
Seeks multiple information sources
Personal security drives preferences

. B
o]0} g 34 a || Typel | Can | get to the local hospital from my house?
S sxE%8 |3
S S o &= +
g § 58 = F fad Ways of thinking keywords Tech enabled sources used
=] B o . R . .
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S5 &3 <
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the search (s based on

The first traveller planning type represents pre-trip journey planning travellers that have limited
exposure to the public transport network or lack familiarity with how it operates. These travellers
plan their trip with significant lead time before actual travel and not on the day of travel. They will
give their attention to route availability and the flexibility of travelling that journey, e.g. route
frequency. As this traveller is planning their trip well in advance, they will only have access to
schedule information which demonstrates what the traveller would expect if they were to travel.
However, given the nature of pre-drafted estimated travel information, this traveller will have
limited understanding of the real transit environment until they travel as they will lack the

experience needed to judge the reliability of that information in practice.
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It is likely that some travellers will have already decided that they will travel by a mode and are
seeking to confirm this by accessing pre-trip travel information. However, the final decision that
the traveller will make is unique to the person processing travel information and how much their
preferences and growing confidence steer their information gathering and subsequent decisions.
Some of these travellers may be aware of their gaps in experiential knowledge and will work with
the available travel information to resolve them. Others will seek to find information about a
journey and discover the lack of knowledge and need for more information throughout the
journey planning process. In either case, the traveller is actively seeking to resolve a need with the
use of travel information. They would expect external travel information to meet them at this

point of need and work with their journey needs and personal preferences.

Chapter 4 also suggested that these travellers need more assistance and support to understand
presented travel information and the nuances of travelling a route which the more experienced
traveller will take for granted. It is thus important to meet their basic information needs and help
them engage with the travel information and convert it into effective, accurate action as the
fourth rule of citizenship stipulates. Those basic information needs are: localising their origin and
destination easily, suggestions of routes to meet the journey needs, and information accuracy.®
The key to successfully supporting this traveller type is educating them about the real-transit
experience, and this can come in the form of positive notifications that show that there are no
planned disruptions, and enable a way of explaining what to do if there were to be a disruption in

the future.

33 As described in Chapter 6.
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5.2.1.2 Type 2 — Advanced pre-trip planning and of significant wayfinding ability

Familiarity with public transport

Have practical experience, strong local public transport representation
or repetitive journey commitments. As a result these travellers have
built a strong personal understanding of the network

Have insight /awareness enabling dynamic thinking and acceptance for the system

Significant wayfinding ability

Reaffirming understanding
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Type 2 represents pre-journey planning travellers that have more exposure to the public transport
network or familiarity with how it operates. They also plan their trip well in advance. This traveller
will also have access to pre-drafted scheduled travel information. However, this traveller has the
necessary skills to compare this to their experience of day-to-day operations and make adaptive

travel plans to account for learnt experience.

This traveller’s use of travel information will be to re-affirm their expectations about service
operations or to address a weakness in their mental schema that they are more consciously aware
they have compared to the less familiar traveller types. This is predominantly because this
traveller type has certain areas of pre-learnt familiarity that enables them to respond more
accurately to the ‘unfamiliar’ parts of the trip that they might not have direct exposure to. This
traveller has a background of knowledge that gives them an awareness of their travel options such
as potential routes, operators and operating times and they are thus capable of working
independently alongside information provision sources that they trust. They are the least likely to
pre-trip journey plan, but when they do they need less supportin learning the network and instead
require easy methods to access route details —a map and timetable rather than a comprehensive

journey planner.
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5.2.1.3 Type 3 — Transition planning

Familiarity with public transport

Qo
= Reliant on external information sources over their own personal Have practical experience, strong local public transport representation
c understanding. This is based on their interpretation, lack of or repetitive journey commitments. As a result these travellers have
[ understanding and misconceptions. built a strong personal understanding of the network
f_U Those problems can create vulnerabilities that need support Have insight /awareness enabling dynamic thinking and acceptance for the system
f_" Reduced wayfinding ability Significant wayfinding ability
O Transition | Tvpe 3 - These travellers will on the day re-affirm their understanding of the journey, validating that services are available
) . and running to schedule. if things deviate from what is expected the traveller may alter their pattern, change destination or seek asistance from
Planning | :/uvel shon
o0 travel shops.
(18]
+—
v

The next traveller planning type covers travellers of all planning abilities transitioning into the in-
trip travel environment where the traveller is planning their trip on the day of travel, but before
departure. Due to these circumstances, the traveller will have access to more real-time travel
information that presents the present travel situation as it evolves. This TPT is exclusively for re-
affirming learnt travel information gained through pre-trip journey planning (TPT 1 and TPT 2) or
re-affirming beliefs or expectations that the traveller has formed through personal experience
(TPT 2). It may also cover some travellers that underestimate their knowledge of the public
transport system and need more support or guidance to address the lack of knowledge that has
now come to light through the expert pannelists feedback. As this planning type is new to the TPT
framework, the foundation for the travellers’ use of travel information and primary motivations
reflect the panellists’ review.3* This TPT can cover all levels of public transport familiarity with the
motivation to find more accurate travel information such as arrival and departure times to reduce
journey time or waiting time. It reflects a traveller that is aware of day-to-day service fluctuations
or has more reliance on real-time travel information because of the existence of this form of travel
information.?®> Thus travellers require a means of refreshing pre-trip travel information obtained
in the pre-trip planning stage so that it reflects the actual service provision. Similarly, it must be
able to notify the traveller of and resolve travel issues, to convey a realistic expectations of

completing the journey successfully.

34 See Appendix C for more details about transition planning resulting from the panellist’s suggestions.
35 |dentified in Chapter 2.
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5.2.1.4 Type 4 — Committed in-trip planning and of reduced wayfinding ability

Familiarity with public transport

Reliant on external information sources over their own personal
understanding. This is based on their interpretation, lack of

understanding and misconceptions.

Those problems can create vulnerabilities that need support

Reduced wayfinding ability

Travel using a pre-planned script
Dependent on all sources and
far their consistency

Constant paying attention can

Maps, timetables, contacting
the service provider

Non-tech enabled source
Websites, mobile apps, social
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their destination therefore, not

media streams.

easily drain travellers.

The next TPT represents in-trip journey planning travellers that have limited exposure to the public
transport network or lack familiarity with how it operates. They will have different motivations to
travel information as they are now conducting their journey and will be driven by the need to
complete that journey successfully. This TPT includes unfamiliar travellers that sought pre-trip
travel information to prepare themselves for the journey, and those that may not have obtained
pre-trip information. In some cases, an urgent or impromptu journey demand may have limited
the extent to which they could have planned their journey in advance. They may have some
external frame of reference to make in-trip travel decisions to replace their lack of personal
knowledge, and the adequacy of that information will become apparent as the traveller faces the

reality of the journey.

Travellers with limited exposure or familiarity naturally rely on conduit sources such as a journey
planner, friends, family members or travel shops to produce their travel plans, further showing
their lack of ability to operate autonomously with the public transport system. They are naturally
more reliant on the service to run as it is timetabled or for information sources in-trip such as a
departure board to reflect clear details about what to do next. This level of personalised support
and guidance is crucial when dealing with in-trip variations. As is often the case for these traveller
types, staff and other travellers become the most valuable information sources as they can tailor

information to the travellers’ information comprehension level and journey needs. This traveller
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planning type may be able to observe the actions of surrounding travellers and work out the next
appropriate step to take to continue their journey, demonstrating the power of conduit travel
information that these travellers rely on. Travellers that are particularly new to or unpractised at
public transport journeys will underestimate the level of cognitive effort they may need and the
drain on their mental resources as they pay attention to their travel details. Providers often
underestimate the toll that this has on travellers because of their keen awareness of the regular
traveller. The way to support these travellers is to find ways for them to engage with travel
information as they travel that connects with what they found and understood pre-trip. This will
encourage them to feel at ease with the change from estimated travel information to real-time

information and validating that their journey can be completed successfully.

5.2.1.5 Type 5 - Committed in-trip planning and of significant wayfinding ability

Familiarity with public transport

Have practical experience, strong local public transport representation
or repetitive journey commitments. As a result these travellers have
built a strong personal understanding of the network

Have insight /awareness enabling dynamic thinking and acceptance for the system

Significant wayfinding ability

|Type 5 ||l see that the bus is delayed, how much more time do |
have till I arrive?

varied sources and focus on not
Dependent on consistancy putting to much trust in the
external sources. Despite the

Kept informed so they can frustration this may cause

resolve issues quickly

Stage of planning
These travellers will be committed to
achieving this would be considered as a
negative experience for that traveller.

Considered as both in-wehicle and wayside planning
Committed (in-journey)

= Ways of thinking keywords Information sources used

t .

& Cope Wil sh!c_ire ) Travellers will know which

é Self-sufficient rustrarﬁd sources to use and even best
% Responsive under certain travel situations.
= Creative  Dynomic They are also aware of typical
S - consistancy issues between the
£ Information Support

5

Wy

3
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The next TPT represents in-trip journey planning travellers that have sufficient exposure to the
public transport network or familiarity with how it operates. This traveller will have similar
concerns about completing their journey successfully, but the difference between this traveller
and TPT 4 is their ability to process and respond flexibly to service variation, in some cases
planning for these difficulties. Due to their frequent use of public transport services, they will have
gained a general awareness and acceptance of these daily variations and may even be able to
predict more accurately what the in-trip journey progress would be like by the things they

observe. They will respond to and plan journeys around the frequency of the route rather than a
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set time of travel. As a result, they respond more flexibly to the travel situation and identify the
information they need to react to their situation with greater ease, using trusted and reliable

sources of travel information that have worked for them in the past.

Although it is unlikely, this traveller can temporarily feel the effects of the TPT 4 traveller
unfamiliar with their in-trip surroundings when they encounter severe disruptions that go beyond
their means to handle autonomously. However, the temporary reliance on external support will
progress to self-sufficiency as they engage and gather the details about the problems they have
found themselves in. These travellers need precise information about changes so that they can

decide what their next action will be.

5.2.2 Analysis of the overall TPT framework

A key part of the expert review was to conclude whether or not the TPT framework was
appropriate to represent the concepts that influence the conversion of travel information into
effective action. The panellists judged the individual TPTs according to their accuracy in

representing the described TPT and the overall framework.

5.2.2.1 Review of the TPTs
Initially, the experts reviewed the individual TPTs and rated, using a 10-point Likert scale their
belief that these traveller planning types sufficently reflected the help that these travellers would

need the future. The results are shown in Table 5-6.

Table 5-6: Delphi study rounds results: Representative of described TPT

Round 1 Round 2 Round 3
c c c
S S S
© © ©
£ < <
S © s © s o
9} he} [} ke 1%} el
1S c b7 1S c b7 = c b
Type 1 - Pre- trip / reduced wayfinding ability | 7.46 | 13 | 1.94 | 7.67 | 12 | 1.23 [ 8.08 | 12 | 0.29
Type 2 —
746 |13 | 19479212 |1 17 | 12 | o.
Pre- trip / significant wayfinding ability 6|13 9 9 088 0.39
Type 3 — Transition - - - 7.75 |12 | 1.14 | 8.17 | 12 | 0.39
Type 4 — In-trip / Reduced wayfinding ability 7.46 | 13 | 194 817 |12 | 1.19|8.17 |12 | 0.39
Type 5 — In-trip / Significant wayfinding ability [ 7.46 | 13 | 1.94 | 833 | 12 | 1.30 | 8.17 | 12 | 0.39

In the first round, the range for the TPTs was broad (lowest=3, highest=9), thus the standard
deviation was high. In rounds 2 and 3, after making the necessary alterations to the TPTs, they
were re-submitted to the panellists resulting in a less varied response because the TPTs were

much more clearly defined and they incorporated the panellists’ anonymous views from round
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one. The results were particularly encouraging because consensus (lower deviation) was possible,
and the study aimed to find consensus on these broad TPTs. An indeplendent sample t-test of the
means between rounds one and three shows that the differences in population means are
statistically significant for type 1 (p=<.001), type 2 (p=<.001), type 4 (p=<.001) and type 5
(p=<.001). Type 3 was not included as this type was introduced after the first round interviews at

the panellist’s recommendation.

5.2.2.2 Review of the overall Framework

In addition to discussing the TPTs, the panellists reviewed the overall TPT framework for clarity,
creditability, learnability, relevance and significance using a 10-point Likert scale (see Table 5-7
and Table 5-8) to highlight areas of the framework for improvement and reflect concise views that
the panellists had towards the framework’s ability to represent the traveller concepts that

represent travel information comprehension, and influence effective action.3®

Table 5-7: Subject descriptions

Subject Description (read aloud or presented to panellists)

Clear To what extent would you agree that the framework is organised?
Is it clear and uncluttered, and a clear representation of its aim?

Credible To what extent would you agree that the framework could enable successful information
provision?

Learnable To what extent would you agree that the framework is easy to understand so that if you

were provided just this framework, you would know enough about what it does?
If this framework was to become a mandatory component of information provision, and
Relevant you would have to apply this today, would it benefit or improve your efforts to improve
information provision?
As you are an expert in the field of public transport you would be able to identify if this
Significant  framework is considered new knowledge or a re-representation of current knowledge,
would you say this represents new knowledge.

Table 5-8: Delphi study rounds results: Judging the framework by perspective

Round 1 Round 2 Round 2

[ [ C

o o 9

& & ©

3 3 3

S © S © S °

[J] o < o v e

1S c “ = c “ € c b7
Framework is clear 731 |13 218 [7.33 |12 1.83 |8.08 |12 0.29
Framework is credible 7.38 | 13 166 | 792 |12 1.08 | 800 |12 0.00
Framework is learnable 7.15 | 13 1.86 |[7.25 |12 1.86 | 8.00 | 12 0.00
Framework is relevant 7.54 | 13 2.18 | 808 | 12 1.44 892 |12 0.29
Framework is significant 731 |13 232 | 767 |12 1.07 | 800 |12 0.00

36 Research question 1.
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In the first round, all the scores were random, including low rankings (lowest=2, for clear, relevant
and significant) and high ratings (highest=10, also for clear, relevant and significant), much as
expected. During the second and third rounds, variation decreased and the ratings became more
consistent. However, two areas — clear and relevant — marginally reduced the varied ratings
received which suggest that they needed improvement. An independent sample t-test of the
means between rounds one and three showed that the means were statistically significant for
clear (p=.003), credible (p=<.001), learnable (p= <.001), relevant (p= <.008), significant (p= <.001)

and representative (p=<.006).

The framework may have maintained some variability because of the extensive level of
information that this framework captures per TPT, as the variation was not due to low scores. One
operator panellist rated this framework as a nine for clarity, compared to their peers all rating it
as eight. This suggests that if the framework were to address the spectrum of familiarity as an
example, it could improve its clarity. The variation in relevance was due to one local council
representative rating an eight compared to their peers collectively rating relevance as a nine.
However, these minor variances do not disprove the framework’s overall validity to represent the
concepts that influence the conversion of travel information into effective action. Ratings of eight
or above higher may demonstrate that the framework encapsulates relevant topics that are of
value, and so the concluding questions in the expert review directly asked the panellist whether
the framework was directly applicable to the travellers that they support. The results are shown

in Table 5-9.

Table 5-9: Delphi study rounds results: Does the framework represent the travellers you support?

Round 1 Round 2 Round 2

C C C

S S S

3 3 3

& o S ° S °

[ © () e} Q ©

= pd a € c % € c a
Council panellists only 829 |7 049 | 871 |7 049 |9.00 |7 0.00
Operator panellists only 633 |6 225 | 760 |5 152 [9.20 |5 0.45
All panellists |738 |13 [180 [825 [12 |114 [908 [12 [o029

The group that rated initially low throughout this study was the operator panellists, and it appears
that their ratings increased by concurring with the anonymous responses from their peers. This

remained true for the third round when improving the relevance of the framework, the changes
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between the first and second rounds and the introduction of the newer improved TPT framework
did reduce variance and improve overall acceptance of the framework. This suggests that the
conceptual framework could be improved on in line with views offered by both panellist groups,

but the swaying factor was the collective opinion.

For the intended audience,? all the panellists agreed that it had relevance to the strategies that
they were presently working on, so the experts recognised that they were the intended audience.
However, other groups emerged such as developers and third-party travel information providers,
including those that distribute information via local media. This means that the primary audience
of this framework will naturally be policy makers, operators and third-party distributors of travel

information.

5.3 Discussion

The ‘Stage 3: Delphi (expert review) results show that the TPT framework is appropriate for
representing the traveller concepts that represent travel information comprehension, and
influence effective action.3® It can also express those concepts in such a way as to reveal the
reason for travel information and the value of appropriately providing support in line with the
fourth rule of citizenship outlined in Chapter 1. Given the advantages of the TPT framework
outlined above, it stands to reason that it should be contrasted with similar models and
frameworks before concluding that it is the best way of representing TPTs. Existing multi-
disciplinary models that represent the individual’s decision-making process were evaluated on

their approach to supporting the conversion of travel information into style-appropriate delivery.

5.3.1 Influencing choice — affecting CBR

Choice based architecture models are designed to target the individual’s choices or process of
choice to influence these decisions, hence their multi-disciplinary nature. The Stages of Change
(SOC) and NUDGE models attend to this method of thinking. The former describes five stages —
pre-contemplation, contemplation, preparation, action and maintenance — that describe the
process of individuals gaining awareness of an action and progressing to a point at which they can
maintain it (Prochaska, 1979, Prochaska and Norcross, 2009, Prochaska et al., 2013). This model
encapsulates the transtheoretical stages of change and corresponding actions made by the
individual at that stage in the transition between awareness and maintenance (Nisbet and Gick,

2008). This model expresses that strategies aimed at the whole group would be ineffective as

37 The last question on the questionnaire.
38 To a reasonable level
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some individuals will not operate in the same logic space as others at different stages of the
transition process. Morris et al. (2012), concur with this view, explaining that the individual will
temper their progress through the various stages of change by their cognitive, affective and
conative beliefs and opinions. For this reason, the SOC model is particularly effective at expressing
the stages at which the information might be captured, used and processed in the pursuit of an
action like gaining familiarity to increase the success of planning a journey. It is capable of
expressing methods that the audience of this research could use to assist in the transition of

travellers from reduced wayfinding ability to the possession of a strong wayfinding ability.

However, this does not target the rationale of both these two dynamics interchangeably — the
growth of experience and the impact of a change in stages — neither does it target the process of
stages (pre-trip vs in-trip). Rather, it uses exposure and learning to assist the individual in adopting
a change. This shows that the SOC model is reliant on exposure and experience and is in support

of the TPT types as a representation of those overlapping concepts.

The NUDGE model described by Thaler and Sunstein (2009) hold that expresses choice
architecture models need either to force the individual to slow down their automatic processing
of decisions or stimulate reflective decisions through smarter information provision support. This
is supported by Evans and Stanovich (2013) who refer to these styles as duel-processing theory,
which resonates with the discussion regarding CBR (see Chapter 4). The NUDGE model itself
describes strategies that can be used to slow down or stimulate the way that individuals process
information through: incentives (N), understanding mappings/areas of choice (U), managing
defaults to optimize status quo or inertia (D), giving feedback, both positive and negative to
encourage attention (G), and expecting errors (E) (Thaler and Sunstein, 2009). These strategies
are intended to optimise the information source to work for the sake of the individual and
promote a response. This is particularly valuable when identifying strategies. However, the
NUDGE model itself does not express the effectiveness of strategies to the concepts raised by the

TPT framework and therefore does not meet the criteria for direct comparison.

5.3.2 Capturing the process flow of case-based reasoning (CBR)

An equally significant area that choice based architecture models target is the breakdown or flow
of choices, often representing the application of CBR. The Theory of Reasoned Action (TRA) and
the extended model addressing its weakness — the Theory of Planned Behaviour (TPB) — attend to

this method of thinking (see Figure 5-2).
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Figure 5-2: Analysis of difference between the extended TPB model originating TRA model (Analysis of:
Ajzen, 1991, Ajzen, 2005, Ajzen, 2011, Montaiio and Kasprzyk, 2008)

Figure 5-2 depicts the high-level factors of the related models, and the red section demonstrates
the core changes made to the TRA model. The original TRA model describes that an individual’s
behavioural performance (willingness to undertake an activity) is controlled by two factors — the
positive or negative beliefs towards that activity and the present subjective norms that depict how
people should conduct that activity by introducing social expectation and personal perceptions.
Figure 5-2 also shows that the extended TPB model absorbs the insights attained through the
factors in the TRA model with one additional factor; perceived behavioural control. This factor
draws on the individual’s ability to reflect on past experiences and skills (Morris and Dillon, 1997)
alongside the individual’s self-belief about being able to adopt situations or activities (Ajzen,
2005). This self-belief has particularly strong ties to difficulties such as ‘misguided exceptionalism’
which is the individual’s struggle to determine introspectively what they would do when faced
with certain social behaviour, also known as a difficulty with ‘self-insight’. The individual will
potentially exclude themselves from their response by the justification that they respond based
on their known intentions and free will (Dunning, 2005, Kruger and Gilovich, 2004). In this
research, it was found that this misconception occurred regarding traveller’s self-insight about

information use behaviour, and thus the methodology plan for the research was adjusted.

These models encapsulate many of the overarching principles of CBR, such as the principle of self-
referencing using past experience (see Chapter 4). The models themselves are particularly
focusing on user behaviour in response to attitudes and past experience and not the consumption
of information. This is why these models are not a valid comparison to the research questions’
requirements, despite the extended TPB model being the most used model in evaluating user
behaviour (Ajzen, 2011). Therefore they strongly support the TPT framework presented in this
chapter, based on its encapsulation of this theory targeting the domain of public transport

information provision and use.
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5.3.3 Supporting the distinct TPTs

The modelling of CBR flow does not address the concepts the TPT framework was constructed
from. These models were required to demonstrate how they support the conversion of travel
information into style appropriate delivery to the traveller’s travel information needs. In these
examples, they demonstrate that the proposed framework is the most appropriate, as these
models are shadows that point to the principle of CBR, either by interrupting and influencing that
reasoning or capturing specifics of that reasoning through process flow. This is a consequence of
their multi-disciplinary nature expressing the CBR approach for the benefit of multiple disciplines.
In this situation, a discipline model is needed to validate this from a public transport perspective.
In particular, the Customer Touchpoints Typology (CTT) formed by TfL in 2009 demonstrates that
subject matter familiarity is a strong principle in modelling travel information comprehension
(Transport for London, 2009). The CTT used this experiential learning as the concept that drew out
seven traveller types based on the traveller’s propensity to plan and their confidence expressed

by experiential knowledge.

Planner

Cautious :
Low Planner High
confidence 20% / confidence
Travel Shy System

Accepter

10% 30%

Explorer
10%

Non-planner

Figure 5-3: Seven customer types (Transport for London, 2009)

The CTT is significant in that it demonstrates the desire to model the TPTs alongside the need to
do so by experiential knowledge. Nevertheless, the seven traveller types suggested by this
typology were not well defined and contained a lot of overlap detracting from the value of such a
model. This was largely caused by the exclusion of the ‘stages of information use’ and the attempt
to explain specific traveller groups e.g. commuters and or travel enthusiasts. For example, the
‘explorer’ is included to represent tourists or visitors that have an overlapping description with a
system accepter, but applying leisure-type preferences in circumstances where they are of a weak

ability. Thus, while this typology does not present ways of targeting information provision, it is
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valuable in confirming that subject matter familiarity is an important factor in the field of public
transport information provision and that the TPT framework addresses a lot of the repetitious
noise within the prior CTT (Transport for London, 2009, Transport for London, 2014, SPA
FutureThinking, 2013).

5.4 Summary

This chapter set out to answer research question one: What is an appropriate representation of
the traveller concepts that represent travel information comprehension, and influence effective
action. To do this, the traveller concepts, familiarity and stages of information use were reviewed
to describe how they influence the level, format and quality of travel information use. It revealed
that there was an overlapping theme, demonstrating that the two concepts respond to one

another and affect or modify information use and comprehension.

The expert review panel produced a robust version of the TPT framework which the expert
panellists concurred was an appropriate framework to represent the traveller concepts that
influence the conversion of travel information into effective action. They also agreed that the
updated TPT framework was easy to understand and apply, and relevant to their field. The review

could thus conclude that the TPT framework was fit for purpose.
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Chapter 6. The structure of travel information in forming effective
travel plans

6.1 Introduction

In this chapter, attention is given to the nature of travel information that travellers find valuable
when planning a public transport trip. It discusses the traveller’s relationship with their
information needs, and then focuses on the natural structure of travel information in facilitating
the construction of travel plans. Finally, it collects travel information into types as a means of
measuring the level of travel information that is offered by travel IT. This discussion is based on
the collated literature obtained through the initial literature review (stage 1a) and the extended

literature review in Stage 2.

6.2 Establishing a travel information need
This section explains important concepts relating to information use and consumption and the
difficulties researchers have in understanding an individual’s information needs that was learnt

following the outcomes of the Stage 1b: Intercept.

6.2.1 Processing information to satisfy an ‘information need’

As the fourth rule of citizenship suggests, people in society can survive and thrive when they have
access to the information they need, and that information touches on all aspects of functioning
well in our society (National Consumer Council, 1977). This information covers a wide variety of
subjects relating to general day-to-day living, including health, leisure, employment and housing.
Other more direct information covering subjects in public transport service provision, including
time, cost, geographical coverage and real-time conditions in the transit environment are
expressed as either hard facts and figures or as ‘experience-based’ information that is able to
assess these ‘hard’ facts and figures based on exposure to its relevance in context (Simpkins,
1994). CBR holds that an individual can relate to facts and figures with greater ease when that
individual has an awareness of how the information applies in context. Individuals who lack this
level of awareness rely on external information sources to obtain relevant facts and figures and
will also expect that information to be clear and understandable to foster a positive growth of
experiential knowledge (see Chapter 4). A travel information need arises when the individual lacks
experiential knowledge about a service or how it relates in context and needs to know that
information. Thus, the individual will use available travel information sources, such as a journey
planner, to readjust their understanding of the public transport system using available facts and

figures or experiential knowledge (Simpkins, 1994).
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6.2.2 Using travel information to facilitate journey planning

Filippi et al. (2013), Spitadakis and Fostieri (2012) and the DfT (2011) describe travel information
as being key to the act of planning and executing a journey. This relationship between travel
information and journey planning was explored in this thesis using a flow diagram with the insights
gained from the previous chapters (see Figure 6-1) and it shows that travel information is the
source that satisfies a question relating to an emerging in-trip travel need (Southampton City
Council, 2008). This indicates that the traveller’s use of travel information is typically led by a clear

travel demand.

The journey planning activity is where the traveller makes judgements about the public transport
network using obtained facts and figures and experiential knowledge, obtained from various
sources. It enables the traveller to process travel information and obtain additional support such
as recommendations, guidance or increased confidence to conduct that journey (Farag and Lyons,
2012). Travel information is the source that offers facts and figures or experiential information
about the travel environment, whereas journey planning is the moment that this information is
consumed and interpreted for the purposes of promoting a successful journey (Lyons et al., 2007,

The Parliamentary Office of Science and Technology, 2014).

(Southampton City Council, 2008)
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Figure 6-1: Analysis of the correlation between journey planning and travel information
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6.2.3 Methodological application in researching information needs

Typically, any form of research expects a certain level of clarity about what to measure, however,
a barrier in research relating to information needs is the individual’s ability to convey their
information needs clearly (Simpkins, 1994). This is because the individual is not naturally aware of
their information needs until they become aware of a gap in knowledge and require information
to resolve that gap. This thesis accounted for that difficulty by adopting a more qualitative
methodological approach; a traveller will have an awareness of their information needs at the
point at which they become aware of their gaps in knowledge, or when they are reacting to
circumstances that require information to resolve. These two examples are the situations where
the traveller will become sensitive to their direct travel information needs and gaps in travel
knowledge that hinder their ability to form effective action. Lyons et al. (2007) found that
travellers become aware of their information needs when they are searching for alternative routes

to their typical familiar routes, or seeking options for journeys that are not familiar.

Researchers must not assume that travellers are in-tune with their information needs and know
what they need to know and when they need to know it (Tinker et al., 1993). They must capture
the traveller’s travel information needs from travellers that have recently needed to use travel
information. For example, during pre-trip journey planning where the traveller is drawing
information from available information sources, or post journey drawing on the memory of the

traveller about their in-trip experience through retrospective questioning.

The second research question was set to capture the travellers’ travel information consumption
behaviour during the pre-trip planning stage. It is at this point that the traveller will be most
sensitive to their travel information needs, and able to draw reasoned conclusions as to the
usability of present-day journey planners.

RQ2: To what extent can current travel IT, e.g. a journey planner, meet the
traveller’s information needs according to the fourth rule of citizenship?

6.3 The application of travel information in journey planning

The key to travel information needs in journey planning is the traveller’s enquiries about the

journey that lead to a travel information point (data), such as:

‘How and when should | best go from place A to place B?’ (Spitadakis and
Fostieri, 2012).
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This statement suggests that the traveller will need travel information that establishes the ‘how’
of the journey regarding routing sufficiency and the ‘when’ the application of preferences, such

as the best time to travel. Typically, travel information focusses on three core elements:*

1) Spatial details, e.g. road layout, routes and navigation;

2) Service details, e.g. frequency, service cost, comfort and security; and

3) Environmental transition, e.g. location services and real-time journey support.
The first element (spatial information) acts as a macroscopic level structure to travel information
which covers the need to identify routes between the desired origin and destination; the how
(Lyons et al., 2007). Following this, the traveller will start to evaluate the macroscopic level
provision by the second and third elements (service and environment). These we can define as a
microscopic level structure to travel information. These two elements in the microscopic level
enable the traveller to evaluate the potential of the offered routes obtained at the macroscopic
level either by using estimated travel information (service details) or live travel information
(environment); the when (Lyons et al., 2007). Another way to see this relationship is that the
traveller will only be able to evaluate and draw conclusions on the microscopic details when more
than one route option can be investigated based on the macroscopic detail. In cases where the
macroscopic details leads to a lack of fulfilment or a limited number of options, there is less room

for the traveller to activate personal preferences which will apply at the microscopic level.

6.3.1 Macroscopic information needs: routing sufficiency

The macroscopic level of information needs corresponds to the traveller’s wayfinding ability. The
individual has known and unknown factors concerning their environment that determine how
good their wayfinding ability is (Allen, 1999). The primary concern any traveller has in approaching
a new or upcoming travel demand is the ability to map this journey (Bovy and Stern, 1990). They
may not have the means of making this connection between the journey demand and the physical
landscape, as they may lack exposure to the physical landscape and have limited local awareness.
The traveller will become aware of and generate travel information needs relating to the
geographical landscape by giving attention to this weakness (Caiafa, 2010) and then access the

travel information available externally to modify the weak internal mental schema (Neisser, 1976).

Journeys could take place within an unfamiliar environment where the traveller has limited
knowledge of the local landmarks area, and if they are unfamiliar with the area due to a lack of

exposure, they will also demonstrate an inability to perceive environmental information (e.g. road

3 As identified in Chapter 2.
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signs, directions), inability to communicate their wayfinding issues to passers-by and will have
difficulty relating to external information sources that provide for their wayfinding needs. They
will also be unable to give attention to their journey planning preferences until they can satisfy
this basic navigational requirement (Mc Ginty and Smyth (2001). However, according to Allen
(1999), travellers that have a regular, habitual routine can move away from their spatial
wayfinding needs and focus more on the journey characteristics by activating internal knowledge
and personal preferences. This suggests that the traveller’s familiarity towards the environment
can either lead their travel information needs towards the journey details (the microscopic details)
or more spatial and basic logistics concerns found in routing sufficiency (Spitadakis and Fostieri,

2012).

6.3.2 Microscopic information needs: activation of personal preferences

Due to the use of macro-level travel information, the traveller will be able to gain an awareness
of whether the journey demand can be satisfied. In some cases, the outcome of macro-level
planning will result in zero or more route possibilities, which may limit or enable the traveller to
make more defined and personal decisions about how they want to travel. At this point, the
traveller has the ability to evaluate the sufficiency of the route possibilities based on its micro-
level, such as the service details (bus route, direction, and duration), daily variations, and the
general complexity of the route such as the number of interchanges. For this reason, part of the
skill in journey planning is the traveller’s ability to process both the macro- and micro-level travel
information (Todd, 2007). The purpose for considering both these levels is to address the
traveller’s confidence in what is available regarding routing sufficiency and which routes the
traveller is confident in using (Caiafa, 2010). The connection to confidence when travelling is the
ability to avoid wrong decisions or the inability to form effective action (Nyblom, 2014). As a result,
the traveller may entertain feelings of doubt, such as regretting choosing one route over

40

another,”® which is likely to be amplified when they are unfamiliar with the suggest routes.*

‘Suppose that [the traveller] has to choose between actions Al and A2 in a
situation of uncertainty. He chooses Al and the jth state of the world occurs.
He, therefore, experiences the consequence X1j. He now knows that, had he
Chosen A2 instead, he would be experiencing X2j’ (Loomes and Sugden (1982).

Chorus et al. suggest that travellers will approach the microscopic level evaluation by their

concern of making wrong decisions (Lyons et al., 2007), indicating that the traveller may decide

40 35 described by Loomes and Sugden.
41 Or parts of a suggested route.
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to postpone any decision until they have obtained more information. They also called attention
to this evaluation process by anticipated regret, suggesting that the traveller will adjust their
preferences (micro level travel information) to reduce or increase the number of routing options
available to gain more insight about both macro and micro level travel information (Chorus et

al., 2006d, Chorus et al., 2006a).

In decision theory, the use of information is about the trade-offs between the ease of obtaining
more information and the costs (time and cognitive effort) of obtaining that information to sway
any notions of regret (Lyons et al., 2007). Typically, literature describes that this trade-off process
is less about the rigor of seeking the ‘optimal’ route option, and more about the travellers’ case
based reasoning concluding that what has been learnt is good enough (Chorus et al., 2006c,

Jones, 1998, Hansson, 1994).

6.3.3 Inter-relationships between the journey planning levels

The macro (spatial, geographical and routing) travel information and micro (service details, day-
to-day service variation) travel information are closely linked to the traveller’s propensity to
evaluate journeys for optimal efficiency or to manage the anticipated regret (Chorus et al.,
20064, Chorus et al., 2006d, Todd, 2007). The traveller’s knowledge of these two levels is also
linked to their previous success in obtaining relevant macro- and then micro-level travel
information. For example, service disruptions can inhibit the successful creation of a route,
causing the traveller to consider micro-level details to address this by adjusting the time of travel
to produce more route possibilities (Lyons et al., 2007). In this instance, the traveller may alter
their origin or destination slightly to open up more routing possibilities (Zhu and Levinson, 2011).
It is equally likely that a traveller’s micro-level decisions (e.g. time or modal preferences) can
reduce the viability of a suggested route (macro level) because of those decisions (Lyons et al.,
2007). In such a case, the traveller will then be expected to consider route and modal alternatives
to satisfy their journey at both the macro- and micro-level travel information needs (Zhu and
Levinson, 2011). Network delays, cancelled services and strikes affect the traveller’s routing
options and due to the restrictions this places on preferences for suitable routes, there is an
increase in demand for private transport (Klockner and Friedrichsmeier, 2011). Consequently,
this disrupts the travellers at both the macro- and micro-level (Zhu and Levinson, 2011). Any
insufficiencies found in these areas will lead travellers to alternative solutions to remedy the

difficulty.
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Table 6-1: Analysis of (Southampton City Council, 2008) — Traveller Needs By Journey Stage

Question Detectable Information need
Pre-journey Where is Southampton Geographical layout considerations (local landmarks, street names and
(planning) general structural hierarchy).
How do | get there Available Routes
Arrival Where am 1? Where is my Local awareness (local landmarks, street names and general structural
(orientation) destination? hierarchy).
How far is it Distance
Where can | get information Awareness of options, Awareness of information delivery techniques
Which way from here Routes, Direction
Getting Which way now Routes, Direction
around What's the quickest way? How Temporal (Duration)
(direction) long will this take?
|5 this the right road? Local awareness
Can | walk there? Local awareness, distance
Interchange Can | cat a bus from here Service provision (routes)
(Planning) When will the bus arrive Temporal (Waiting Time)
How far is it from the bus stop Distance, Proximity
When's the last ferry Temporal (Frequency), Service provision (availabhility).
Destination What is nearby? Where are the Local Awareness
(Finding) toilets? When do the shops
shut? Is there a chemist?

6.4 Areas of travel information that satisfy travellers’ information needs

In travel literature, travel information types is a broad subject and often linked to specific areas
of need such as getting around, or finding the destination as shown by Table 6-1. To account for
this literature, the remainder of this chapter will collate the types of travel information into
categories for the purpose of supporting the stage 4 summative usability evaluation in Chapter

7.

6.4.1 Supporting unfamiliarity

The first group refers to journey planning when the origin and destination are unfamiliar; this
category focusses explicitly on TPT 1. This group of information needs is focussed on what is done
to educate and support the unfamiliar traveller. Firstly, travel information needs in this category
present a strong focus on the macro level detail, which focuses on route sufficiency. The travellers
will need to establish the available routes that satisfy a specified origin and destination, or the
means of obtaining this detail while managing the potential for information overload (Grotenhuis
et al., 2007). An excellent example of conveying route availability are route summary maps that

visualise the operating routes in the area in a standardised format (Transport for London, 2009).
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Route maps help address in-transit orientation difficulties that this TPT has (Ishikawa and Montello,
2006), but they should avoid too much detail as this can distract the traveller from learning routes
(Coxon et al., 2008, Transport for London, 2009, Schmitt et al., 2015). Journeys requiring
interchanges or with an increased likelihood of in-trip difficulties need to be minimised to remove
anticipated regret where possible (Todd, 2007, Molin and Timmermans, 2006), thus a means of
controlling the number of interchanges is helpful to this type of traveller. Secondly, the traveller
will focus on basic travel information needs that correspond to time and cost. These include the
frequency of the route, the quickest route, the best time to travel, the next available service and
ticketing information (Spitadakis and Fostieri, 2012). Thirdly, these travellers will have more
difficulty putting the information that they have found into action, primarily because of a lack of
experience interpreting the style of information offered while journey planning (Transport for
London, 2009). Thus, a more subtle information need is the ease of interpreting available
information and forming the confidence or trust in what was obtained (Schmitt et al., 2013,
Schmitt et al., 2015).

Construct Examples of information points

Ease of finding: quickest route, route frequency, all routes, best time to travel, how
Supporting easy it is to travel, next bus, journeys without interchanges, if journey is affected by

unfamiliarity disruption, area coverage route map (by operator, all operators), ticket types (zoning).
Ease to; action this information, interpret this information, trust this information.

6.4.2 Supporting travellers’ basic needs

The next group refers to the traveller’s basic travel information needs, such as time and cost.
These two travel information needs are mandatory for all traveller types regardless of ability, as
they control a traveller’s willingness to change to public transport (Ajzen, 1991, Chorus et al.,
2006c). Travel information literature frequently indicates the importance of time and cost to a
traveller. Time is one of the most variable subjects linking to information needs and is undoubtedly
the traveller’s most essential travel information need. One factor that can increase time variability
is the location of services, such as hospitals which may require longer journey times or the need
to focus on route frequency because of the length of time needed to conduct that journey (see

Figure 6-2).
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Figure 6-2: Average travel time by public transport/walking to reach nearest key service [England 2013] -
(Department for Transport, 2014a)

Travel time covers many sub-categories such as: service headways (frequency of service);
scheduled arrival times; journey time (planned duration); egress time (walking); actual arrival
times; departure times; and journey progress (Tirachini and Hensher, 2011, Tirachini et al., 2014,
Chorus et al., 2006c, Bottom et al., 2002, Golledge, 2002, Lappin and Bottom, 2001, Lyons, 2006,
TCRP, 2003, Todd, 2007, Vipre, 2006, Bovy and Stern, 1990). These travel information needs are
particularly relevant to the traveller when the journey has a ridged time frame stipulated by the
journeys context (Lyons et al., 2007).*> Therefore, service frequency is considered an essential
piece of travel information as it can convey route flexibility clearly. Currie and Wallis (2008) and
The TAS Partnership (2002) confirm that high frequency is important to the traveller by
demonstrating that services with an optimal 10-minute headway increased a traveller’s likelihood
to leave their car behind (60%). This is because of the traveller’s concept of time in pre-trip
planning is different to in-trip planning, and frequency best conveys to the traveller the availability
of a given service or route. They may be willing to accept a travel time of 20-30 minutes, but less
inclined to accept travel times exceeding that (Transport for London, 2009). The cost of travel is
another subject that produces travel information needs. It will not only cover the monetary value
of travel, but also link subjects such as the means of payment. According to Molin and
Timmermans (2006), the cost is related to ticketing where the traveller is expected to know where
they can obtain tickets, the means or method of payment, the restrictions and the cost. Operators

are also free to offer different ticketing price structures such as a distance-based or a flat fare

42 Such as a fixed appointment that dictates the traveller’s arrival time.
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ticketing schemes that accounts for all operating service costs, affecting the price (Cairns et al.,
2004). Travellers are also shown to care about whether the value of tickets they purchase is fair
and not biased to favour habitual or non-habitual traveller (Trommer et al., 1995). Figure 6-3
shows that a traveller’s financial circumstances can influence their modal decisions, further

showing the importance of the cost of travel to a traveller.

Car Bus Rail Other
LICLEEEE WL RV 7 755 miles per person per year 179 miles per person per year rpersonperyear | 719miles per person per year
Fourth level 211 467
Third lavel 342 521
Second level 381 433
Lowest real income level 524 396

Figure 6-3: Average distance travelled by household income quintile and mode: England 2013
(Department for Transport, 2014b)

The final consideration is the ease of obtaining time and cost travel information. The lack of this

set of information is, in effect, a failure to meet a travellers basic information needs. Therefore,

the traveller will also need evidence that this information is easy to obtain.

Construct Examples of information points

Basic Ease of finding: Arrival/departure times, first and last service times, service frequency,
information  journey duration, fare price, ticket types, ways you can pay, compare costs, operator
needs restrictions. Ease to; obtain this information and interpret this information.

6.4.3 Supporting travellers’ advanced needs

The next group refers to the travellers advanced travel information needs, in essence, the
traveller’s personalised needs which go beyond the need for temporal or financial evaluation. This
group can include travel information needs relating to traveller inclusion and additional details
relating to service provision or locality. Firstly, in consideration of traveller types and personal
preferences corresponding to a physical or cognitive processing disability. Molin and Timmermans
(2006) broke this down into travel information about; toilets, access to trained staff, boarding
assistance (trained staff and low curb access) and at-stop/set down details (crossing places, paths,
seating, elevators, smoking, and telephones). In addition to this, aspects such as boarding services
are a crucial travel information need as not all services hold Public Service Vehicles Accessibility

).43

Regulations (PSVAR) certification (Department for Transport, 2014a).** Other travellers more

43 83% compliance within urban city centres and 78% in rural areas.
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prone to anxiety will tend to avoid full services, especially when this impacts the scheduled service
running times (Tirachini and Hensher, 2011), regardless of the benefits of fully used services (Jara-
Diaz and Gschwender, 2003). Some travellers can be subject to this concern particularly during
peak times as examples exist of oversubscribed services (Anderson, 2014).% Such as Rail Executive
(2014a) review of the ten worst overcrowded trains arriving at or departing from major cities in
England and Wales during the morning and afternoon peaks, which can run between 148% and
201% of the services stated capacity. Therefore, the pre-planning traveller may be interested in
the future reliability of routes across these daily travel cycles. Other types of advance travel
information can include; luggage space, pushchair space, at-stop shelter space from inclement
weather, catering facilities, air conditioning, leg room and cash machines (Molin and Timmermans,
2006, Currie and Wallis, 2008, Passenger Focus, 2010, Passenger Focus, 2011, Department for
Transport, 2011). In addition to those, personal security concerns also act as another advanced
preference including; CCTV monitoring, lighting and availability of staff (Currie and Wallis, 2008).
Construct Examples of information points

Identify; busy periods, pram space offered, low curb access services, extra facilities
offered, where to find trained staff (autism, mobility constraints), where to access

Advanced . . . . . . .. L
information essential needs (cash machines, ticket machines, toilets), security provision (lighting,
needs staffing, CCTV). Confirm; planning support available in-trip (maps, announcements,

inductive loop), arrival location layout (e.g. crossing places and paths), future reliability
of route (during a day, over different days, during busy times).

6.4.4 Supporting travellers requirement for information reliability

The next group refers to the traveller’s need for information reliability, especially in light of the
frequent planned and unplanned disruptions affecting the accuracy of macro- and micro-level
information. Chorus et al. (2007) concluded is the weakest in the overall category of travel
information and often viewed as ‘reliably’ unreliable. Pre-trip journey planning does not
adequately prepare travellers for the experiences of in-trip travel as services will not always
replicate estimated travel information, as with the difficulties with changes to train timetables
seen in 2018 (BBC News, 2018). Managing this difficulty is an important part of travel information
needs. Molin and Timmermans (2006) identified 54 piecemeal travel information points that drew
the traveller’s attention, and the ability to have real-time information for in-trip difficulties was

the highest priority.

A traveller’s response to such difficulties will either be a general acceptance of the circumstances,

or a change of location, departure time and modes to satisfy the journey (see Table 6-2).

44 3% of standard rail class train users are in excess of the train’s capacity, a fact that has remained
constant over the last decade.
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Table 6-2: Reaction to service disruption by mode of travel (Zanni and Ryley, 2015)%

Reaction by method of trip.

Reaction options Airfpublic transport 828 Car 297 trips

rips

Trip no.* x Trip no* x
1.1 mavelled as planned without any major changes to my original plan, 27 32.7 142 478

apart from those caused by the disruption

2. I delayed the departure time but travelled on the same day 116 14.0 32 10.8
3. 1 ravelled on a different day 232 28.0 39 13.1
4. | cancelled the trip 76 9.2 28 9.4
5.1 changed the route 69 83 56 189
6. I changed the destination 19 23 5 1.7
7.1 changed the departure point 36 43 8 27
8. I changed the method of travel 69 83 14 4.7
9. I dedded to travel on my own rather than with other people 15 18 4 13
10. I decided to travel with other people rather than on my own 5 0.6 5 1.7
11. Other 34 4.1 16 5.4

* Given the multi-code nature of the answer these figures do not always sum to the total of trips and 100%.

Zanni and Ryley (2015) using a stated preference survey of 2,000 respondents and found that
1,125 reported journeys had been disrupted in some way by a natural event, and the degree of
disruption was correlated to the importance of conducting the journey itself. They reported that
some travellers were influenced by their access to close family and friends, available staff and
access to travel information sources. At first, this observation seems to portray an arbitrary list of
influential factors. However, it is likely to be indicative of a traveller expressing a reliance on
external sources to address the difficulty, through a personal lack of exposure.®® A traveller’s
familiarity with the origin, destination and routing sufficiency was not fully explored in Zanni and
Ryley’s study, which only raised familiarity as a concept and not the effect of unfamiliarity in
service disruption. Other recent publications concur that the impact and experiences of
unfamiliarity are not as explored as other areas such as the distribution of travel information itself

(Schmitt et al., 2015).

Service disruption can be linked to a traveller’s desire for service punctuality over service
frequency in the real transit environment where daily variance occurs (Rail Executive, 2014b). This

supports the groupings for ‘supporting unfamiliarity’ and ‘basic needs’.

Thus, this group focuses on the confirmation of information reliability by offering clear,

explanatory details regarding disruption, defining its type, source and the key strategies to resolve

it.
Construct Examples of information points
Information Ease of confirming; planned disruptions, compare disruption suggestions, remedial
reliability action for disruptions, bases for presented information (estimated, live), alternative

locations, alternative travel times, alternative modes.

451125 reporting of short/long distance journeys effected by service disruption out of 2000 observed
travellers.
6 As explored in Chapter 4.
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6.4.5 Supporting travellers form accurate travel decisions

The final group refers to the fourth rule of citizenship. A traveller needs the right level of support
in processing the macro level details for journey planning, with recommendations on routing. As
time plays a particularly important role in making decisions, the use of filters is helpful to the
traveller enabling them to work with route suggestions (Currie and Wallis, 2008, TAS Partnership,
2002). Finally, and addressing a traveller’s lack of familiarity (TPT 1) from the TPT framework,
proactive assistance can be offered by the travel information source to enable personal
preferences and comparison of options. When more than one routing option is available, it should
be presented in such a way that promotes easy comparison for those with limited travel
knowledge. According to the TPT framework, this is best done regarding routes and route

frequency when pre-planning, and clear and timely information when in-trip.

Construct Examples of information points
Supporting Ease of; finding route recommendations, applying journey time limit, applying personal
decisions preferences to find routes, comparing the available options.

6.5 Summary

This chapter drew attention to the structure of travel information that different TPTs will
encounter as they plan an upcoming trip by discussing the preferences or types of travel
information that they might seek, and that not all travel information types have equal importance.
However, all important to some degree as they allow the traveller to exercise preferences through
known decision theory principles. This links closely to the discussion (see Chapter 4) surrounding
CBR that travellers need to process information in a structured way, perhaps focusing initially on

routing, to promote future credible recall that will help the traveller as they conduct their trip.

To use this knowledge of the different levels of travel information generally, all the travel
information types that have been discussed in literature as either valuable to the traveller or

important in the process of trip planning were categorised (see Table 6-3).
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Table 6-3: Full list of metric to measure the effectiveness of present-day travel information sources

Construct Summary of travel information points within the stated construct
Ease of finding: quickest route, route frequency, all routes, best time to travel, how
Supporting easy it is to travel, next bus, journeys without interchanges, if journey is affected by
unfamiliarity  disruption, area coverage route map (by operator, all operators), ticket types (zoning).
Ease to; action this information, interpret this information, trust this information.

Basic Ease of finding: Arrival/departure times, first and last service times, service frequency,
information  journey duration, fare price, ticket types, ways you can pay, compare costs, operator
needs restrictions. Ease to; obtain this information and interpret this information.

Identify; busy periods, pram space offered, low curb access services, extra facilities
offered, where to find trained staff (autism, mobility constraints), where to access

Advanced . . . . . . . s
information essential needs (cash machines, ticket machines, toilets), security provision (lighting,
needs staffing, CCTV). Confirm; planning support in-trip (maps, announcements, inductive

loop), arrival location layout (e.g. crossing places and paths), future reliability of route
(during a day, over different days, during busy times).
Presentation Ease of finding; detailed journey breakdown, list of route options, compare options, find
style all routes available.
Ease of confirming; planned disruptions, compare disruption suggestions, remedial
action for disruptions, basis for presented information (estimated, live), alternative
locations, alternative travel times, alternative modes.
Supporting Ease of; finding route recommendations, applying journey time limit, applying personal
decisions preferences to find routes, comparing the available options.

Information
reliability

Table 6-3 shows that six categories were identified, each providing a purpose in the process of
supporting the traveller’s plan. For example, ‘supporting unfamiliarity’ addresses a traveller’s
desire to make sense of macro level travel information (routing) by finding the least complex route
for the trip, such as finding journeys without interchanges. This is because their lack of skill and
limited awareness of travel options leaves them open to vulnerabilities when the in-trip
experience deviates from a pre-trip estimated travel plan. The main objective of this

categorisation was to support the usability study reported in the two following chapters.
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Chapter 7. The effectiveness of current travel information
technology

7.1 Introduction

The discussion so far, explored the traveller’s dependency on travel IT as a result of a lack of
autonomy. This was done by defining what certain TPTs will expect and need a travel IT system to
provide. In this latter part of this thesis, attention turns to travel IT and its response to this

dependency by measuring its ability, or lack thereof, to meet it.

7.1.1 The need for customer centricity

Since the early 2000s, there has been a recognised interest in improving IT for usability and
customer centricity (Kaushik, 2007) which can cover a range from the aesthetic to the functional
(Garrett, 2002). For public transport, there is a lack of guidance in the literature about designing
travel IT for either aesthetic or functional usability. This research has attempted to link the
stipulations of the fourth rule of citizenship to travel IT, and explore the data democracy of general
information technology. Data democracy is understanding and offering relevant and timely data
and information to support effective decision making, by understanding the differences between
the skill of autonomously using data and needing someone or something else to translate that
data externally (Kaushik, 2007). This means that to provide an equal opportunity as a basic
requirement of general information technology, it must work for both types of individual — the

practised and the unpractised.

7.1.2 Accommodating wayfinding demands

The difference between general IT and travel IT is that it requires the design to support two forms
of wayfinding. The first has already been explored: the traveller’s ability to autonomously identify
local landmarks, street names and general structural hierarchy, perceive environmental
information and link this to available public transport services (Hochmair, 2005). This means that
a travel related IT solution will be expected to accommodate a traveller that may or may not have
this ability, and support that need appropriately. The second form of wayfinding is linked to the
traveller’s objective when using travel IT, and this needs to be facilitated with clear navigation and
information design (Garrett, 2002). This objective is to obtain and understand travel information
to plan and conduct a public transport whilst enabling the traveller to query a journey and become
aware of all the relevant solutions for that journey (Spitadakis and Fostieri, 2012). Thus, the dual-
wayfinding demands of travel IT need to incorporate a clear design, or workflow, that serves to

communicate the process of using travel information (design-based wayfinding), while also
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successfully supporting the traveller to address the navigational form of wayfinding. However, this

is not discussed in the literature.

According to Garrett, good wayfinding design gives the user ‘a mental picture of where they are,
where they can go, and which choices will get them closer to their objectives’ (Garrett, 2002 - Page
134). Therefore, if a journey planner’s design has considered dual-wayfinding, it will be able to
demonstrate this under lab usability testing when travellers are given both a familiar and an

unfamiliar trip demand to plan.

7.1.3 Conducting lab-based summative usability testing

The final stage of the research methodology, a summative usability evaluation using data
triangulation, explored a journey planner’s ability to cater for customer centricity, dual-wayfinding
and travellers’ information needs according to the fourth rule of citizenship. The experiment
invited 30 participants to attend a lab usability experiment of three selected journey planners to
participate in three core activities related to each (see Figure 7-1 and Chapter 3), and the data
collected was used for a variety of tests, as laid out throughout the rest of this chapter and the

following one.

Plan an Unfami"ar *Plan provided journey until satisfied / confident
Journey (provided) *Rate ease of finding specified informaiton needs

relating to journeys that are unfamiliar
g ¥ 10 mins

Plan a familiar Journ ey »Plan provided journey until satisfied / confident

*Rate ease of finding specified information needs

relating to journeys that are familiar )
20 mins

» Discussion (recall route, strategies to resolve gaps in

POSt—Plani ng review rememberence, general positives / negatives

s | 5-10mins |
5—10 mins

Figure 7-1: HCI Trial Procedure - repeated for each journey planner under review

(traveller selected)

7.2 Presentation of dual-wayfinding.

Travel IT that attempts to offer travel information to travellers in relation to the journey planning
activity has to accommodate dual-wayfinding. This is designing it for how people think and
navigate in a designated space, which can be applied to both physical space in terms of the
geographical space in which public transport services operate, or to virtual space in terms of how

a website is designed to obtain and make use of information about the physical space (Whalen,
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2019). There is an inherent structure to travel information (see Chapter 6), and its macro- and
micro-information should form the structure of the dual-wayfinding process. To express this dual-
wayfinding consideration, the analysis of the 90 planned trips were reviewed and converted into
a set of elapsed time data that described the length of time the traveller spent on localising their
trip (macroscopic level planning), followed by the length of time they spent planning their trip
(microscopic level planning) before declaring confidence. Table 7-1 shows the judgement criteria

used in timecoding these two stages.

Table 7-1: Timecoding judgement criteria

Stage Judgement criteria when reviewing video logs for timecoding

Localising The amount of time that was taken for the journey planner to offer one viable route for
the traveller’s journey and for the journey planner to offer relevant travel information.

Planning The amount of time between the journey planner offering one viable route option and
the traveller declaring confidence that they could conduct that trip. This is the part of the
trip where travellers were seen evaluating their travel options and seeking further travel
information.

In the case of the three journey planners that were reviewed, two forms of dual-wayfinding design
was observed. In the first type, using Google Maps, the localising stage consisted of the traveller
submitting origin and destination details which resulted in route recommendations. In the second
type, using Mylourney and Traveline, the localising stage consisted of the traveller submitting
origin and destination details along with preliminary trip details which would also result in route

recommendations.

Options These ogtions can be used o change the seitings for the journey plenner to suit your own needs

Accessible Transport Requirements

I n2ed a step frae journay 0 I nead staff assistance 0 @

Means Of Transport Joumey Type Walking Cycling
v Trains 9 Fastest v Allow walk to best stops Allowblkeupto 60 mins
Buses LeastInterchange 20 mins max walkime Cycle speed
v Coaches Least Walking {between S and 60 [,\ans-'] Slow © Average  Fast
v Underground Walking speed | only wantto cycle
v Tram/DLR [ Avoid Central Slow '@ Avarage ./ Fast | want to leave my bike at a station
v Fery Londaon | want to kake my bike with me on

1 anly want to walk

7 DRT (ifup to 80 mins) public transport (if possible)

Figure 7-2: Traveline (original) pre-route options (participant 6)
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Figure 7-3: Traveline (updated) pre-route options (participant 17)

This main difference between the two was that the latter introduced pre-recommendation
guestions that incorporated microscopic level travel information, a blend of the two identified
levels of travel information (see Figure 7-2 and Figure 7-3). The resulting recommendations were
thus filtered and accommodated both the macroscopic level routing options and the variable
constraints that the traveller had applied. It was clear during the timecoding process that the
relevance of those recommendations was reliant on the traveller possessing the relevant
macroscopic-level insight. The flaw in this design was that for many travellers who planned the
unfamiliar trip ended up preventing the journey planner from producing a single
recommendation, instead finding routes that ere unfeasible requiring correction (see Table 7-2)

or crashed the journey planner by producing a catastrophic error (see Figure 7-4).

Joumneys

A No malching poir nd for origin
v @
oading public Transports A N0 matching points found for destination
lourneys
s ' A Sorry, something went wrong while handling your

Session

NO T"p‘ have been found, please check your settings

Figure 7-4: Error messages from Traveline Southwest, participants 17, 18, 20, 21, 22, 23, 25, 27 and 29
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Table 7-2: Example correction process as observed from participant 22 (unfamiliar journey)

By:

(localising stage) Traveller wanted to travel

by bus, but clicking on this deselected bus.

Modes  Distonce Durofion  Costs  Colodes  COp

49miles  Thi 24 £0 359cals

Okp

1413 1hr58 119cais

W37 W38 1189¢ais

1543 1hr58 119cals

warlier later»

(planning stage) The traveller is presented
with public transport options that include a

mixture of trains and coaches

@ bus -

= Bus v

(planning stage) Corrects their mistake

(planning stage) Uses the knowledge they
gained from the erroneous options to make

smarter choices

Cycle, Drive Results
Modes Distance  Duration

Costs  Calories  C0;

Click on a result below to see more details.

Public Transport Results

Modes

tt » Q\.
Quer ot

> Ruor 2

Depart  Amive Durafion  Calories
1226 1338 1hri2 V0cals

e
1229 1346 1hr17
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This confirmed that the traveller must have an underlying comprehension of macroscopic level
travel information to create a connection with public transport services that operate within that
space and show that, for a journey planner to effectively structure dual-wayfinding, it needs to
take responsibility for the inherent structure of travel information. A traveller may not know how
to successfully navigate between their origin and destination or make logical decisions about that
journey’s microscopic level details. When the unfamiliar traveller faced this blend of macro- and
micro-level choices pre-recommendation prior to its visualisation, they made judgements about

its meaning and applied them based on random choice or personal whim, see Table 7-3.

Table 7-3: ‘speak/think’ aloud extracts — Handling pre-route questions in the localising stage

(LOCALISING STAGE) ‘Obviously, | want to try and establish how | want to —
what options | want to see to be able to get there. So, ‘Remember to deselect
any modes you don’t want’, so that’s handy. | can’t see many ferries getting
me through town though’

Participant 24 (Male/ 30-49) —MylJourney (Unfamiliar — Medical) — Chose Public Transport

(PLANNING STAGE) ‘I'll leave today at 11:00, and I'll leave all options, because
| don’t know exactly where I'm starting from?’

Participant 13 (Female/<30) — Traveline original (Unfamiliar — Leisure) — Chose Public
Transport

(LOCALISING STAGE) “Maximum walking time’, all right, we will include
walking. ‘Avoid central London’ (Laughs) | don’t think | need that on this
journey. ‘Assistance’, Okay so that’s alright. So I'm going to walk, walking
speed normal... So, it’s not actually... I’'m not sure what that means... (Clicking).
Take a bus, oh, so it’s not suggesting | walk all the way at all is it? despite the
fact that | tried to put that in. Okay, so...I don’t want any more detail about
that, so... transport types, include bus... Does that...? Ah, that didn’t give me
that first of all, so let’s see whether that does anything — submit -’
(PLANNING STAGE) ‘ah, there it is... right... so, where would | — what? (Laughs)
I've got Basingstoke in here somewhere, it’'s saying — no, | don’t want to go
there, thank you very much! Why are you telling me | want to go there?
(Laughs) | have no idea what this is telling me at allV
(PLANNING STAGE) “Options’, let’s go — I've got my journey in correct... yes —
correct address... I've put the date and the time in, I've put when | want to
arrive — what | don’t know is whether this means | have got to switch all of
those off or put them all on?’

Participant 29 (Female/ 50+) — Traveline updated (Unfamiliar — Medical) — Unable to declare
confidence

(PLANNING STAGE) ‘I'll look at the map first. SO16... there it is, Bassett Green...
| know that that’s not going to be far away... | don’t think I'll be getting a train
from there, m