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ABSTRACT weeks or years. Even an ATM is revisited multiple times and is
part of a broader interactive gerience of a banking system,
which includes both online and fat@face sessions.

We have many tools to conceptualise and design micro
interactions from Norman's seven stage mo8@|l o heuristic
evaluation 87] and cognitive walkthrough<lf], and thg scale is
also well served by practical development techniques such as user
stories in agile processes. We also have theoretical frameworks
for more extensive interactions such as activity the®s}; ps
well as classic usaequirements methods comhigiinterviews
and workplace observations. However, practical tools are less
well developed for the design and evaluation of eergn
interactions, where challenging issues such &ngagement and
multiple interfaces are critical.

This paper attempts fdl this gap; building on longerm
theoreticakesearch on lonterm interactions, a framework and
set of evaluation prompts are presented, which draw on the style
of cognitive walkthroughs. These prompts aim to aid designers in
performing early evaluation of systems that involve multiple
KEYWORDS periods of intense interaction, spaced over long peridus.
Longterm interaction, expert evaluation, cognitive walkthrough, prompts have been validated in a commercial context.

This paper proposes first steps in the development of practical
techniques for the expert evaluation of leagn interactions
driven by the need to perform expert evaluation of such systems
in a consultancy framework. Some interactions are-timéed

and goaldriven, for example withdrawingnoney at an ATM.
However, these are typically embedded within longer-term
interactions, such as with the banking system as a whole. We

have numerous evaluation and design tools for the former, but
long-term interaction is less well served. To fill this gap new
evaluation prompts are presented, drawing on the style of
cognitive walkthroughs to support extended interaction.
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interaction design In the next section we explore in more detail single phases of
direct interaction and the longearm multi-phase interactions of
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from an ATM, are short and conatned: a number of steps are
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tight loop of interactions [39]. Althoughnot necessarily referring
to Norman's model, the concept of tightly focused interaction
cyclesis deeply embedded in interaction design.

phases of direct interaction

~\ 7

gaps ... but things happen

Figure 1: Multi-phase interaction (CC-BY, Alan Dix)

As noted these tight periods of focused use of a digital system

A. Dix

of empirically-informed automated decisions rather than UX
expertise [32]. However, paradoxically, the long-term data of AD
B testing is most strongly directed towards these fine-scale and
shorttimescale design choices.

Various forms of expert or discount evaluation are often used,
especially for early evaluation where the cost of design changes
are more acceptable. Most well known amongst these are
Neilsen's heuristic evaluation [37, 52] and forms of cognitive
walkthrough [31, 45]. Both of these are focused at the within
screen and scregn-screen flow of interaction, in their normal
forms they can be used for single phases, but not the wider picture
of long-term interaction. Later in the paper we will describe
cognitive walkthroughs in more detail and then how these can be
adapted for more extended interaction by the use of additional

are usually part of a far larger pattern of activity. These phases of prompts and steps. However, tagsompts are themselves based

intense interaction are often separated by @&igsirel) where

there is either no activity related to the system, ofin activity,

or both. Understanding these gaps is important, because:

1. There may be significant activity related to the system
happeningfor example, in an university leargn
environment, the student may have attended lectures, read
books or written an essay

2. The user needs to-engage with the system, this raises many
issues, for example f@stablishing context, and indeed
whether the user rengages at all.

However, desipe this ubiquity of longterm interaction the core

design tools and methods are largely focused on stoesgreen

on existing work on models and theories for long-term interaction.

3 MODELS AND THEORIES OF LONG-
TERM INTERACTION

Although most evaluation and design methods are focused on
shorterterm interaction, the broader methods of inquiry with HCI

and interaction design are applicable to longer timescales- User
centred design is aboubtaining a rich understanding thfe users
and the context in which they operate. Techniques for

understanding users such as persona develop&3& [apply
equally well for nearly any scale of activity although, while in

interactions within each phase. In Taylor Palmer's annual Design Principle scenarios can extend beyond a single focused

Tools Survey of more than 3000 UX practitionet$|] the
popular designools they use are focused almost entirely at the

level of screen design and the flow between screens or web pages.

Even storyboarding and user stories seem to benhfxad
activities. Crucially compared with Campos and Nunes 2007
survey f], tool use seems to be far more central to a modern UX
designer's practice, and so the fact that tools do not actively
support broader physical and temporal context is disturbing.

User testing of longerm interaction is of course hard. By
definition an in-lab study is of limited duration and may include
short interruptions, but cannot easily mimic days or weeks of
interaction. Sometimes it is possible to design short-term tasks
that create effects normally seen in lelegm usesq], but this is
rare, the best prace is often to use interviews or occasionally
bring back participants after a period of a few weeks. In the wild
studies 47, g, as well as addressing the broader physical and
social context, are more able to address lotgfen phenomena,
and longterm deployments feature in both academic research and
commercial development. However, these are typically even
more expensive than lab-based studies, especially if a
representative number of users are required.

The exception to costly lorggrm evaluations where trace
data can be obtained for analysis. This has been used for many
years in an investigative manner to uncover {tergn trends and
patterns $1], but has become far easier in web deployments and
where connectivity of mobile apps allows widesgt data
gathering. AEB testing has reached a level where many small-
decisions such as choice of colours and item placement is a matter

interaction, in practice they are often more commonly applied to
fairly short timescale activities32, 1].

Just as with syste evaluation, it is hard to study lostgrm
interactions by direct observation, but this is possible, certainly
for periods of days or weeks. Some of the most successful
ethnographic studies, for example, Heath and Luff's analysis of
the London Undergrowuhcontrol room 21], have included

multiple whole day observationk a user research setting
shadowing someone for an extended period can be very costly,
but may also have substantial payoffs, as in Alison Kidds' seminal
"The marks are on the knowledgenker" [27] and diary methods
effectively recruit the subjects of research as active participants
[29, 24]. Physical and digital agfacts such as meeting minutes or
documents scattered on a desk, gacombination with shorter
observations and user im@ws, be used tpiece together a
largerscale view just as a dendrologist will understand the growth
and development of trees even though theirdfjan may be
hundreds of year<f).

There are a wide variety of task analysis meth8farid the
majority of practical use is focused on single periods of use;
indeed hierarchical task analysis (HTAP[ had some of its most
successful early use in creating training for highly procedural
tasks such as assembling a rifl€][ Although most frequently
usedfor shortterm tasks, some notatigmotably
ConcurTaskTrees (CTTXR, 43] have provision for offine
single user and muitiser activities interspersed amongst
computeffocused actions, and have been used to analyse,
activities such as flight contrand holiday booking. Similar
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techniques to task analysis are often applied in information
systems and management science to documentsasje
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context build slowly over time (e.g2,[28]). McCarthy and
Wright [35] emphasise the way that a single experienceuisqf

organisational workflows and are a key part of techniques such as a larger temporal pattern that includes anticipation and memory.

business process-engineering 34] and itsmore recent
offshoots.

first thing in the holding post at coffee time
morning
get post from bring post
pigeon hole to desk open post

Figure 2: Triggers for actions in a procesgfrom [10])

Trigger analysis extends standard taslalysis or workflow
models by focusing on the issues that arise when -#asklihat
logically follows on fran another is not necesgg performed
immediately L0, 12]. In some cases these gaps are planned
(maybe reading post picked up first thing over morning coffee,
see Fig2) and sometimes unplanned (interruptions). There are
classes of failures in both cases that are due tdelaged action
never being executed. Trigger analysis focuses otrifgers
that make an actiohappenwhen it does, and the potential ways
in which the larger process of which it is a part is, or is not,
resilient if triggers fail. It includes a ridnalysis of different
types of triggers and potential failures for each (Bjg.In the
context of multiphase interactions (Fid), we need to understand
the trigger that operat@after a gap to initiate the next phase of
direct interaction.

* immediate Bactivity begins immediately after previous oneg.

¥ temporalPperiodic or actions after a particular delay

¥ sporadic Bwhen the person remembers

¥ external eventbalarm, naotification or specific event.

¥ environmental cuebthings that remind us that something
ought to be done, whether explicitly recorded or implicit.

Figure 3: Types of Trigger from [12]

Within HCI and CSCW, activity theor§] is probably the
most widely used theoretical framework that emphases the larger
arc of human engagement with technology. Activity theory
operates at three levels: activity, action apdration. Thaction
level roughly corresponds to the overall wfitask analysis:
time-bounded with a clear and typically explicit goal. The
operationlevel is roughly the lowest level of task analysis, using a
tool, or filling in a field on a compar form and corresponds to
the unit of the Normal sevestage model. However, the highest
level, activity, is most interesting for this paper. Whereas a
university student may attend a lecture or complete a piece of
course work, these tirdemited and galdirected actions are set
within three or more years of study or even a lifetime of
education, the activity. These hitgvel activities typically have
more diffuse motives (such as being a more educated or
employable person) rather than easily medsargoals.

Frameworks for experience and emotion typically also have an
element of longevity as our emotional experience of a system or

Studies of photologging suggested that these episodes of focused
experience (corresponding to the phases inZjdink together
leading toextended episodic interacti¢@6], whereeach episode
builds on the emotional experience of previous episodes and
frames itself within anticipatioof future interactions.

Finally, but by no means least, service design has become
increasingly important as service industries have come to
dominateboth online and offline commerc2d, 17]. Service
design by its nature stretches otlezextended perioduring
which an organisation engages with a customer to deliver a
service: whether of fixed duration, such as going on a holiday, or
unlimited, sub as banking. Core to sece design are the ideaf
touctpoints the particular times when contact is made between
organisation and customer, and tustomeiourney, the story of
how the service is provided to a customer through multiple
touchpoints. Fom an interaction design perspective, service
design has both 'front of stage' interactions with the customer or
enduser and 'back stage' interactions within the organisation.

So, every service design will involve one or more kergn,
multi-phase inteactions, where roughly the touchpoints
correspond to the phases of direct interaction (with system or
people) in Figurd. However, there are loAgrm interactions
that would not normally be regarded as service design, for
example, the way you might uaevord processor and other tools
to write a paper for a conference or a book, potentially over many
weeks or even years.

4 STANDARD COGNITIVE
WALKTHROUGH

The cognitive walkthrough is a widely used expert evaluation
technique. It was originally conceivég Lewis, Polson, Rieman,
and Wharton31, 45] based on exploratory learning theory and
subsequently developed by themselves and others as a practical
usability method%4, 50, 3]. The aim of the cognitive

walkthrough is to create a series of wadifinedstepsthatuser
interface experts can work throughorder toguide them in

working out whether a user will have the required information and
resources to achieve their goals.

The details of the walkthrough vary from source to source and
between practibners, but consist of two magtages Prompts for
these are given iniures4 and5 which are themselves based on
[45, 54, 11]. The first analysistage(Fig. 4) is about describing
the overall system (what), the intended users (who), the tasks they
are expected to be performing (why) and the concrete actions
needed to achieve these (how). The list of actions can be thought
of as a simple task analysis.
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specification or prototype of the system
. description of the users
. description of the task the user is to perform

Pwon e

complete, written list of actions needed

Figure 4: Standard cognitive walkthrough BSystem
Description (based on 45, 54,11])

In the seond walkthrougtstage the action sequences are
followed through one by oneoFeach action the evaluator
considers a number of prompt questions (Fig. 5) designed to
expose whether the action meets the actual goals of the user and
how difficult it is for the user to follow the right action.

goal match
Is the effect of the action the same as the user’s goal at that point?

visibility
Will users see that the action is available?

identification
Once users have found the correct action, will they know it is the one
they need?

feedback

After the action is taken, will users understand the feedback?

Figure 5: Standard cognitive walkthrough BPer-Action
Prompts (based on45, 54, 11])

The analyst is encouraged to think of both typical and worst

case situations: for example the difference between an expert user

who knows what actions are available and a new user to a system.
This distinction was very obvious during the writing of this paper
as the ACM digital library changed its interface. The author knew
that it must be possible to get a formatted citatior fidsted

article, and this was indeed the case (goal match), but the actions ¥

are now simply shown as icons (visibility), so the only way to find
the right action was by hovering over each in turn. Happily a tool
tip confirmed the correct icon (identifiGa, Fig. 6) and clicking
it opened a box with the citation (feedback).

2rence on Human Factors in Computing Systems ¢ April 2002

03459

Export Citation

Figure 6: ACM DL bfinding a formatted citation.

5 A WALKTHROUG H FOR MULTI -PHASE
INTERACTION
Recalling Figurd, a standard cognitive walkthrough is focused

on the phases of direttteraction. There are typically different
kinds of phases of direct interaction. In an online learning system

A. Dix

there may be learninfpcused periods of interaction phases where

the student is watching videos, but also assessment interactions
involving timed tests. Similarly for a banking application visiting

an ATM to get cash out, viewing an online bank statement, or
making a mobileapp payment. Standard cognitive walkthrough
checklist can be applied to each of these individually. However,
there is also the larger arc of longrm interaction and additional
prompts are required to deal with this including the gaps between
direct interactions (Figr).

standard:
cognitive walkthrough
heuristics
/ \ [ / f o
start between phases maybe finish
|\ J

Y

overall activity
Figure 7: Additional places for walkthrough (CC-BY, Alan Dix)

The extended walkthrough is divided into five parts that can be
seen in Figuréd.
« overall activitybThese are a set of questions, building on
Figure4, that are about the wide arc of system use.
per-phase prompt®Thisis thestandard cognitive
walkthrough (Fig. 5)applied to each pe of phase
start promptsD The perphase prompts magoncernspecial
startup actions(e.g. registraton or opening a ban&ccount).
In contrastthe start prompts are about the lead up to this, why
and how the user starts using the system in theplase.
between phase prompBSimilarly, these are about the
reasons and means by which a usezrmgages after a period
when they are doing other activities.
end promptPdFinally, for some systems, such as email, there
may be no planned end, but fathers there may be a clear
end point such as graduating from an online course or closing
a bank account.
We will look at each in turn. The new prompt cards in Fig8&es
12 are providedin addition to the standard cognitive walkthrough
prompts in Figure4 and>5.

¥

¥

¥

5.1 Overall activity

Prompt cards in Figureésand9 relate to the overall system and
an overview of the wide arc of the activity with it.

Starting with Figures, it builds on the standard prompts in
Figure4. Steps 1 and 2 of Figude refer to the sysim as a
whole: step 1specification of prototype of the systemso that
we have something to evaluate and stefgextription of the
users is so that the expert performing the walkthrough knows
who will be using the system and hence the level of kedge,

! See alsohttps://alandix.com/longterminteractiofiér prompt cards and furher
resources related to the extended walktrhough.
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skills, etc. to expect. These are therefore performed once for the
system as a whole (Fi§).

Where user interaction takes place in a number of
phases of activity with gaps in between:

* complete 1 and 2 once
« complete 3 and 4 for each phase of interaction
* in addition high-level versions of 3 and 4:

— identify the overall aim or activity within which system use
fits and how each task (3) works to accomplish this

— create a user story including finding out about the system,
steps of use (as described in 4), gaps between, how fresh
use is triggered, and if relevant the ‘end’

Figure 8: Multi -phase walkthrough BSystemPrompts
(numbers refer to standad CW system description, Fig.4)

The normal steps 3 and 4 in a cognitive wa&ugh (Fig 4)
relate to individual phases of interaction, and are returned to
below. However, they suggest hitgvel variants that are
performed once for the overall activity.

The first (penultimate bullet, Fi@), "identify the overall aim
or activity E " helps the analyst contextualise the entire arc: for a
banking system this might be about managing finances, for a
learning system it may be about obtaining a qualification or
building personal skills. The focus here is on the user's aims, but
manylong-term interactions involve multiple users, so the analyst
may need to think about groups of users.

The second (last bullet, Fig), "create a user story Easks
the analyst to describe the overall use of the system over the full
period of use. Themay be different patterns of use, so this
could involve a formal description with alternatives and multiple
branches; however, for the purposes of a walkthrough this should
be reduced to one or more linear narratives. This effectively
corresponds to describing thecustomer journeyin service design
[17]. The user story will include some episodes that are about
phases of direct interaction, some about activity in the gaps, and
some about the transitions between the two.

conflict

— Are there any conflicts between organizational
and individual goals?

— If so are there means in the systems or supporting
process to deal with this?

emotion and motivation (if relevant)
— Is the system engaging/enjoyable
— how is motivation to use the system maintained

Figure 9: Multi -phasewalkthrough BOverall Activity

The second new prompt card in Fig@radds elementthat
arguably should be present in a standard cognitive walkthrough.

The first heading "conflict" is suggested by the experience
within CSCW research that there may be conflicting aims
between the organisation that choses the use of a particular
system, and the end users [15]. This is particularly true of a

AVI 2020, Ischia,2020, Italy

system that has in some way been imposed on employees or
others working with an organisation. A goedample of this is

the virtual learning environment (VLE) in a universityofr a

member of staff suggesting an item on a reading list the primary
aim may be the education of the student, but the university may
also trade this againstonetary costs of accessing different forms
of copyright material.

The analyst is encouraged to identify such conflicts and if they
exist the extent to which the system has managed or mitigated the
risks. The CSCW literature is replete with stories of systems that
fail because such issues have nanbelequately addressed [19)].

The second heading "emotion and motivatidrwill vary in its
relevance. All systems need some level of motivation to use, but
this could be quite crude. If you are a checkout assistant in a
supermarket, you use the tillsopided kecause that is part of the
job. In contrast, if the system is in some way voluntary, such as
on-the-job training courses, maintaining on-going motivation is
critical. Of course good emotional engagement is always
essential, but, as we have seein the theory section, this is
especially important when we consider repeated use of a system.

5.2 Per-phase prompts

Each type of direct interaction phase needs to be identified.

Framing these will be aided by the overall user story (above).
Crucially each episode in the overall user story that concerns
direct interaction will need a correspondutetailed walkthrough.

Once this has been done, steps 3 and 4 of the standard
cognitive walkthrough prompts in Figudeneed to be performed
for each different type of direct interaction phase. This gives a
sequence of actions to be performed duringsthi&through and
an understanding of the goal the user wishes to achieve; of course
these goals are informed by the overall activity aims and the
details in the user story. These can then be used to drive the
standard action-by-action, screetto-screen wikthrough prompts
in Figure 5.

Typically the story may include similar phases of direct
interaction at different points and, with care in case the context is
different, a single walkthrough can be performed for these. Also a
single phase of direct intet@mn may include several parts that
each have a standard walkthrough: for example, in a banking
application the user may view their statement and then go on to
make a paymentlf an aspect has already had a walkthrough, it
does not need to be repeated for every phase that includes it; again
takingcare in case this means that the user has different
knowledge, or is starting at a different part of the system,.

5.3 Start prompts

There is always a first use of a system. Sometimes this involves
special diretinteraction (registration for an online course),
sometimes not (first visit to a football team website). However,
before that first phase of direct interaction there has to be
something that brings the user to the system. The start prompts in
FigurelOinvite the analyst to consider the circumstances that lead
to this first engagement with the system,
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The prompts are tgely seltexplanatory, howevethe firg,
motivationdoes need some expansion. Jdacques Rousseau,
the 19th century French philosopher, identified two kinds of will

knowledge
— How does the user know the system exists?

motivation [48]: actual will, your momentary desire to do something, and
— What makes them want to use it? real will, your longer term desires about the kind of world you
wish to live in (sometimes called particular and general will).

opportunity These were formulated in the context of the rights of the state to

_ ? (installation, access etc.) .
What enables actual use? (installation, access etc) enforce general law, but the two time scales are useful when

considering motivation in user interaction.

The answer to themotion andnotivationprompt FigurelOis
about longterm orientation of the user, for example to manage
their money or improve their education, whilst thetivationin
Figurellis about the precise moment when the usemgages

the new checkout assistant has the till in front of them. However, o . .
. : L . with the system. Thesare not necessarily in alignment: consider
for others, especially purely online applications, even knowing ; . . .
the desire to eat healthily vs. the temptation of another slice of

that the system exists may be a problem. Does the user hear from o : .
. . . . cake!ln such cases additional means may be needed to align high
friends, receive a company email telling them about the system, or

seek it out? and low level motivation; for example the OpenBadges

If they know it exists, why should they cheo® start to framework [OBlQ, GQlS] wasriginally developed at PZ.PU
. éPeer to Peer University [PP19]) where students are highly self
engage? Perhaps they need to be part of a group activity, or do s )
o . . motivated, but even so found they needed means to augment the
because of some pexisting need. Typically the answer to this . . .
) L long-term desire to learn with short term rewards, the basis of
prompt will relate closely to the overall system motivation s
o much gamification.

guestion in Figur®. | theotivation f ti ticul

Finally, and often far frontrivial, is getting to use the system: N some cases thaofivation for reengagement I a particuiar

f . . . need, such as requiring more money from the bank. At other
or examplel know the university has a travel booking system, . o ; .

. . . oo times it is more diffuse such as knowing you need to another
but how do | navigate to it from the university intranet? For-web

based systems this is often about knowing the relevant URL or thelealrrr:'ggsisrﬁsfem:zr;?:Theese rompts can be addressed once and
way to navigate tit. This can often be eased by direct links in an pie sy promp

email (with security caveats of course!). For desktop systems apply equally to reengagement after every gap. Even then, the

. S answer to some of these prompts may include multiple
there may be installation issues. Many years ago IBM user . L .
) . . mechanisms, fon@mple motivation may diffdoetween users, or
researchers used to show a video of engineers behindwayne

mirror laughing at sers attempting to install a new PC E until there may be several potential triggers (remembering, email

. . .. notification).
th t th h and tried th I h I tting it
ey went fhirough and tried themselves, even physically geting | There also may be different kinds of phases of interaction (e.qg.
out of its box was a challenge.

ATM vs. banking app.) or different kinds of gaps (working on
something else vs. being on holiday) with very different contexts

o for reengagement. In such cases several copies of Fidure
The between phase prompts in Figure 11 are primarily focused on would be completed for each kind ofeagagement.
re-engagement. This iaformed especially by trigger analysis

[10] recognising that breakdowns in lotgrm interactions are 5.5 End prompts
often due to a user failing to initiate the next stage in an extended
process. They are also informed by the action analysisfjn [
which identifiedthe confluence afrivers (why you want to do
something) and capability (the time and resources to do it) as
essential for the successful execution of an action.

Figure 10: Start Prompts

For some systems some of these will be obvious: for example

5.4 Between phase prompts

Finally we come to the prompts for when use of the system is
coming to an end (Fid.2). The first of theseexistenceasks

whether there is such an end. For some the end is merely disuse
(for example Yahoo! Directory), but for others there is a potential
defined end point such as completing an online courses. The aim
of the system designers may sometimes be to avoid the end point
occurring, buit still may need tde allowedf the user equires it
(e.g. closing &@ank account). Alternatively there mbg anend

motivation
— What makes them want to re-engage?

trigger point that is always expectéel.g.leaving a dating app when a
— What prompts the user to re-engage? partner has been found). In extremis the end point may be death,
but often thisstill needs to beonsiderede.g.back accounts,
opportunity social media).

— How do they do so? (e.g. find URL, locate app)

Figure 11: Between Phase Prompts
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existence

— Is there a natural end to the overall activity
termination

— If user action is needed is this clear?
recognition

— Does the user know they have got to the end?
satisfaction

— Has the overall activity met the broad goals?

Figure 12 End Prompts

The remaining three prompts are only pertinent if there is an
end point.

Termination andrecognitionprompts concern the mechanics
of ending system use. In some cases this is driven by the system,
for example of the user has completed all the modules in a
course, but in others it is driven by a user decision, for example
deregistering from an estate agent after having found a suitable
house. In some cases, especially where the user is making the
decisions, some explicit action is required by the user and hence
the user needs to realise this is necessary and how to do this: for
example, claiming a courssmpletion certificate, or locating the
right part of the mobilgghone company site to initiatenzove to a
new provider. In cases where the end is intrinsic to the system,
perhaps after the last credit payment for a new car, or when a
student reaches the end of their course, it may be necessary to
explicitly inform the user that their use of theteys is at an end.

The last prompsatisfactionrelates back to in the overall
motivation for using the system in Figu®e The analyst
considerghe extent to which the usectually achieves these aims
or desirever their complete use of the systemnid fhey learn
from an onlinecourseor enjoy playing on a gaming platform?

between phases

motivation
— Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed
diam nonumy eirmod tempor invidunt ut labore et dolore
magna aliquyam erat, sed diam voluptua. At vero eos et
accusam et justo duo dolores et ea rebum.

trigger
— Stet clita kasd gubergren, no sea takimata sanctus est Lorem
ipsum dolor sit amet..
opportunity

— At vero eos et accusam et justo duo dolores et ea rebum. Stet
A clita kasd gubergren, no sea takimata sanctus est Lorem ipsum
dolor sit amet..

Figure 13: Anonymised completed prompt form
(Lorem lpsum text. courtesy B3])

6 LESSONS FROM USE

6.1 Applying the extended walkthrough

As noted the extended walkthrough was developed in response to
the need to evaluate a system as part of a usability consultancy fo

AVI 2020, Ischia,2020, Italy

a major industrial client. The specific application was an enlin
course for company employees built on one of the major MOOC
platforms, which had already undergone extensive user testing
and inuse development.

A PowerPoint copy of the prompts was used for the structured
evaluation duplicating prompt slides wherestwas required for
different phases and actions. Answers were edited into the copied
slides supplemented by screen shots and annotated details.

Some responses were simply comments, but were there was
some form of problem or potential problem this wasked with
a trafficwarning triangle (see Figufe). This allowed rapid
review of problems. Given the underlying platform already had
many years of prior use and was so well established, one might
have expected to only have contepecific issues, bum fact
around 2/3 of the potential problems identified related to the
platform, wih on average one problem for each set of prompts
(the slide in Figurd3 although anonymised was typical).

The fact that so many issues were identified on such a well
estdlished platform is evidence not just that the new walkthrough
prompts were useful, but of tineed in general for aids forrig-
term interaction design support.

6.2 Crossmethod insights

At the point the evaluation was performed the course had been
delivered once and the structured walkthrough evaluation was
performed alongside other forms of user and expert evaluations.
The full details of these cannot be described for confidentiality
reasons, but there were some general patterns that emerged.
User inteviews revealed more contespecific comments,
both positive and negative, compared to the walkthrough, which
revealed more platform related issues. This is perhaps
unsurprising as the aim of the walkthrough is early evaluation of
the interaction and thiwas equally the case for the new and
standard walkthrough prompts. However, there were also-cross
over effectse.g.motivation and saliency are often content related.
As wel as the structured walkthrougtine expert performed an
informal unstructureévaluation by following parts of the course.
The expert was particularly familiar with learning systems, so it
would have been ideal to compare the expert's unstructured
evaluation, with another person using the structured walkthrough.
However, the focuwas the practical evaluation of the system, not
assessment of the method, so the same person performed both and
typically only mentioned issues in the informal evaluation that
had been missed by the structured walkthrough; it is therefore not
possible taassess how many of the issues highlighted by the
walkthrough would have been spotted during informal evaluation.
The majority of additional issues identified duritg tinformal
evaluation concerdetailed interactions; that is issues connected
with the sandard walkthrough prompts. This was largely because
the evaluator was working in an exploratory manner, trying out
different links, rather than following a prescribed 'standard' path
through the software. This was possible because this was a
deployed sgtem, rather than simply a sketch or prototype.
This pattern was also evident in the (fewer) additional issues

lrelated to larger scale interaction. The prompts had clearly picked
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up the majority of theissues, but the additional ones identified
were ons that were only evident in actual use, for example,
notification emails being classified by Gmail into Aemportant
categories and receiving multiple confusing email notifications
due to starting the course 'late'.

So in both short and long term inteiiaat, we see the limits
of structured evaluations, which by their nature tend to focus on a
few paths out of the many options available in any relatively
complex system. This will also be familiar to those involved in
other forms of software testing wharsit tests and test suites are
essential, but typically need to be supplemented with free use.

Two more issues arose in the informal evaluation, which
suggest possible additions to structured prompts.

The first concerned the point disengagementvhenthe user
finishes one of the phases of direct interaction. Some software
simply continues where you left gfbutsomerequires dsave'
actionor other indication that a session has finished. There are
many wellknown premature closure problems wherehsu
completion actions are missed as the user gets the "I've done it"
feeling before the. last system action; perhapsrtost well
known of these was iearly ATMs which dispensed cash before
the card was returned leadingm@anyforgotten cards.

The secad issue concerned a sens®w{joing progress
This is perhaps a particular issue for learning systems, but in any
system it is important that the usersgung sense of satisfaction

and emotional engagement is managed throughout use, not just at

the am point as in the current prompts.

Finally, in both user interviews and informal expert evaluation
there were comments or questions relateafflme activity. The
between phase prompts in Figdrk are primarily about re
engagement, because this waewn to be a common issue in

A. Dix

experience of practical use. The latter piidvide evidencéor

the efficacy of the prompts. First because the use of the prompts

uncovered a substantial number of issues in a system that had

already been subject to heavyakiation. Second because the

informal expert evaluation and user interviews based on real use

uncovered few issues of losigrm interaction that were not

exposed by the walkthrough and of the issues not captured, most

related either to content or use of ttleployed systems, nether of

which would be expected to be uncovered by an earfjuation

method. Measured by this, the prompts can be seen as a success.
However, thepractical uselid highlight areas that were not

well covered by the prompts presentexte, suggesting future

improvements.

¥ Currently the satisfaction of the overall motivation for use of

the system is only questioned at the final end of use, which in

some systems may be never. Some form of prompt relating to

on-going sense of progress also needed.

Theprompts cover rengagement after gaps in use, the issues

atthe point of disengagement anmgot currently covered. A

new prompt card is needed for this lpirg the needor

explicit actions, potential for premature closure, arndgsh that

the user may be expected to remember after use.

Theprompts in Figurd.1 were conceived as 'between phase’,

in fact they are really about-engagement and a new card for

the gaps themselves is needed probing issues suchlaeoff

activity ard potential for interfering activities.

The prompts were developed based on a real need. This is

positive in establishing actual utility, but undoubtedly influenced

the kind of prompts developed. For example, one of the issues

highlighted in the literatte is that longterm interactions often

cross organisational boundaries, giving rise to potential

¥

many information systems. However, there is clearly also need to breakdowns, for example if you are waiting for a response to a

be prompts related to the gap itself.

REFLECTION AND FURTH ER WORK

This paper has presented a novel set of prompts designed to
extend popular cognitive walkthrouggchniques to encompass
issues arising from lonterm interaction with multiple phases of
direct interaction. Evaluation prompts are a generatiedaat in
the sense ofl3]: a system or object thati®tused for itself, but
insteadused to design reate, or in this case formatively evaluate,
other things. The empirical evaluation of evaluation tools is
therefore methodologically problematic as the success depends
not just on the tool but the application and the anaBrapirical
evaluations of suckools involves a classf students applying
severatools to different systemsnethodologically problematic
both because of tHenited expertise of thetudentanalysts and

the danger of Hawthorne effsgfiven the new tool being
evaluated has typicallyeen produced by their tutor.

However, it is possible to validate generative artefacts using a
combination of justification (reasoned arguments for efficacy) and
empirical use13]. This paper has taken this approach with
prompts that are derived frometltheoretical literature and

message that never com@as§][ On reflection it is clear that the
reason this has not beenlimded in the current prompts is

because the context of use was within a single organisation.
While this is a common situation, to be more useful in the widest
possible set of circumstances some prompts concerning this need
to be added to gap or-engagerant cards.

Of course adding more cards and prompts may increase the
complexity of the analysis and hence reduce the likelihood of
practical use. This suggests two poi@rdreas for future work.
Firstwould be tocreate slight variants for different kia of
situation, perhaps selecting a particular set of prompt cards
depending on an initial assessmefithe system and context.
Second would be to embed th@mpts in an online tool
managingmultiple paths through the prompts, aaltbwing
support mateal, such as examples or more detailed descriptions
to be available on a jugt-time bases.

Finally, while this isa completeand used practical toat,is
alsoa first step. Just as traditional cognitive walkthroughs have
been augmented, updated, rfiedl and evaluated by miiple
authors and practitionerigedback and further work by others is
both welcome and necessary.
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