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A reflective char acterization of Occasional User

Abstract This work revisits established user classificatiangl aims to characterise a historically
unspecified user category, the Occasional User (Obldee user categoriespvice intermediate
andexpert have dominated the work of user interface (Ul) giesis, researchers and educators for
decades. These categories were created to conligptuser’'s needs, strategies and goals around
the 80s. Since then, Ul paradigm shifts, such esctdimanipulation and touch, along with other
advances in technology, gave new access to peoite little computer knowledge. This fact
produced aiversificationof the existing user categories not observed @nliterature review of
traditional classification of users. The findingstiois work include a new characterisation of the
occasional user, distinguished by user’s uncestanrit repetitive use of an interface and little
knowledge about its functioning. In addition, thpesification of the OU, together with principles
and recommendations will help Ul community to imh@tively design for users without requiring a
prospective use and previous knowledge of the e DU is an essential type of user to apply
user-centred design approach to understand theatiten with technology as universal, accessible
and transparent for the user, independently of raatated experience and technological era that
users live in.

Keywords:. user classification, occasional use, user modéls,thkory, concepts and models.

1. Introduction

Despite the fact that throughout the years diffengords have been used to label users who
infrequently used systems, e.mtermittent causal naive little has been done in order in order to
formally categorise such use, offering instead ntbam a category, i.e., a generally imprecise label
that impeded its systematic use. The main goahisfwork is to describe and newly characterise
the Occasional User{OU), defined as a user who is going to use aesydbut does not have
sufficient knowledge about the interface, and may kmow whether they would use the system
ever again.

Infrequent users have been scarcely mentionednaorecisely defined in most classifications of
users. Several reasons may explain such exclusiambiguity in their definition. Originally, the
early user classifications were made at the timeoaimand linenterfaces (Shneiderman, 1987), a
whose complex syntax was difficult to learn for rexperts (Whiteside, Jones, Levy, & Wixon,
1985). Following, new interface elements such asdeivs, icons, menus and pointer (WIMP)
became easily recognisable across different plagoiThese items represented metaphors (Carroll
and Thomas, 1982) of real world objects which weaasparently connected with computer logic
instances, and, for the first time, allowed theruseinteract with them on the screen through a
peripheral (e.g., mouse). This approach made umserfaces (UIs) intuitive because they allowed
direct manipulation of its elements (Shneiderm&8g3). Command linanterfaces forced the user
to directly deal with computer logic elements remg a substantial knowledge of machine
concepts and entailing a considerable human mergh@mand. When compared to command line
ones, WIMP interfaces resulted in a qualitativelgrenapproachable interaction paradigm for non-
knowledgeable users. However, WIMP interfaces stijuire a process of familiarity with their
functionalities (Stasko, 1996; van Dam, 1997). éntijsular, Stasko stated: “[...] Although GUI and
WIMP interfaces are a big step past line-orienggthinals, they still have a learning curve and they
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can be awkward to use”. Many WIMP interface systemge built on the general assumption that
user expertise acquisition is granted by continuses of the same system interface. WIMP user
interfaces assume the recognition of certain famiélements orchestrating a metaphor for the
system model. The direct manipulation of the elasé&aches the way in which they can combine
or interact with each other so, through trial amebre a user learns how to operate a WIMP Ul.

Depending on the complexity of such Ul, the leagnimocess may require extensive or repetitive
use of the same interface across time to be abdxptore the whole functionality of the system.

The learning process can be supported by desaiptixt of specific key elements and graphics -
animated frames or movie - based help systemglpatine user make a mental model of the UI.

The requirement of learning across time has beenainthe main obstacles for users who,
without technology experience in general and/or ainspecific computer system, want to
occasionally achieve a specific goal by performangingle transaction. Thus, a problem arises
when a system is used in an occasional fashionnwieefrequency of use is irregular, unknown or
unplanned and whatever is remembered from prewuisas, if anything, does not provide sufficient
knowledge for an optimal interface interaction.

At least three arguments support an explicit desigsystems for its occasional use: advances in
Uls, new approaches in design, and new technol@gidscomputer networks. Firstly, the evolution
of Graphical User InterfacdGUI) (Shneiderman and Plaisant, 2010; Myers, HudsoRa&sch,,
2000) with multi-touch input(Norman, 2010; Selker, 2008; Buxton, 2007) haswald the
introduction of new kind of devices and new stybésnteraction, increasing the heterogeneity and
the potential number of users. Secondly, in theesamay, the incorporation ofAccessibility
(Americans with Disabilities 2008; Mueller, 2003SURehabilitation Act Amendments section 508,
1998), Usability (Nielsen and Budiu, 2012; Nielsen, 1993) dndlusive Design(Clarkson and
Coleman, 2015; Savidis and Stephanidis, 2004) ipex influenced them. Thirdly, the emergence
of new context of use of technology in spaces ti@thlly dedicated to non-technological purposes,
from shopping centres to airports and supermarkiets,largely to the introduction and expansion
of the Internet, mobile technologie&harland and Leroux, 2011; Gong and Tarasewiflg42
Sharpless, 2000) an8elf-Service Technologig$STs) (Meuter, Ostrom, Bitner, & Roundtree,
2003; Meuter, Ostrom, Roundtree, & Bitner, 2000tnBi, Ostrom, & Meuter, 2002) has taken
place. These technologies have facilitated newastnof use where human-computer interaction
(HCI) is on the move, using technology as a mearadobieve an immediate goal. Therefore,
technology allows the user now to perform not omytine pre-planned activities but also those
with immediate goal in time and effectiveness, sashbuying a transport ticket, or checking
weather forecast or instant communication, thesggbexamples of widely available tasks that can
be spontaneously carried out. Designing systemsh#r occasional useequires the definition of
the users who are already using such systems,rbeds and their goals. However, the definition
of the established user categories does not thilrequirements, characteristics and scenarios of
the use previously described. The mismatch betwten widely accepted 3-category user
classification with the briefly described OU, wags motivation for this paper.

The reasons presented abawetivatedthe authors to make a revision of the existingr use
classifications, cross-analyse them to establishd#finition variables and range of values used to
define the infrequent and inexperienced users,fimde accordingly the newly characterised type
of user among the established user categoriesioBeztof this paper introduces a description of
user’s representation and classification. Sectidra®ies user classification in the context of UID
and lack of recent literature. Section 4 presentsvéew of the literature of user classifications,
underlining their strengths and weaknesses refd@ordtle occasional use. Section 5 describes the
lessons learned from the literature review of igfrency and inexperience in use. A synthesis of the
paper findings is presented in section 6. In sactipthe OU is newly characterised, with values

2



assigned to their representative parameters, gregemdecision-tree to aid designers to categorise
OU, enumerating several unequivocal examples of. @dstion 8 describes the implications of the

OU and the recommendations for UID. Finally in sat®9, the overall conclusions are enumerated
in the context of interface design and future work.

2. User representation and classification

The way a user is represented in the system dgsiggess is an instrument for technology
designers in general, and user interface desigmergarticular, to address the defined
characteristics, skills and conditions that potdntiusers of such systems may have. The
appropriateness of user representation is an impofactor that may influence not only the system
design but also the way in which users will or witit use the system.

One way to represent users is through a userifatas®n. In a user classification, users are
grouped into defined categories. Based on theiegapce with technology in general or with a
specific system in particular, users progress gredis across categories depending on their process
of learning.

2.1. Representing system’s users: average user vergusategories

Among the number of concepts that computer systasrface designers work with is the
representative usefJohnson, 2007; Norman and Draper, 1988)e intention is to gather in a
stereotype a set of representative characteristitse potential users of a specific system thab is
be designed. This user is supposed to represerdviiiage of the range of possible values that
users’ characteristics may have. However, the dmlensf a unique representative or average user
may be equivalent to the downside associated viiéhprocess of numerical average or mean
calculation. This is, the values of the extremes lba very different from the average, up to the
point where the average value represents oneghary far from its extremes. When the matter to
deal with is conceptual instead of numerical, as ithe case when the system to be designed is
intended for different types of users, the avenaggr inherently blurs the distinction between user
categories, impeding an effective differentiatiaiviieen them. The concept of average useras
opposed to a richer user categorisation from threpeetive of user’'s needs and goals, may not
fairly represent the different categories of systesars. One consequence is that the design cycle of
computer systems based on an average user or aeurggresentative user (opposed to a set of
representative users, e.g., Persona template t((BnatAdlin, 2010; Cooper 1999)), predominantly
incorporates a perspective of a homogeneous usegag, needs and strategies. In contrast, the
continuous introduction of new technologies altarsd extends prevalent scenarios of use,
increasing the number of users and, more impostadittersifying user stereotypes. Whilst it is true
that the incorporation of Accessibility and Usdpilprinciples have increased the heterogeneity in
design for users of mainstream technology, in caiepa, there is still a reduced number of
applications effectively developed for specificgetr users, such as the elderly, children, disabled,
or any other with special needs (Ling, 2008; maskefd 1, 2013 Marschollek, Mix, Wolf, Effertz,
Haux, & Steinhagen-Thiessen, 2007; Madden and Hab2®v). Quoting Langdon and Thimbleby
(2010, p. 439):

“Much of the accepted research [on usability woik]likely to be inadequate for informing

user interface design in the future, and certamyglequate for informing inclusive design of

user interfaces.”



On the other hand, fields such dsiversal Design(Goldsmith, 1976) andnclusive Design
(Clarkson and Coleman, 2015; Savidis and Stephgn2fi04) ) attempted to re-balance the User
Interface (Ul) research scene by increasing thditguend number of designs for those considered
special types of users, while laying aside the iticathl marginal approach of supposed user
uniformity. However, the problem still persists shg that different categories of software,
hardware and context of use may easily resultdiffarent representative or average user for each
one, because what average user definition meamsarcontext may differ in another. For instance,
an average user of an old typewriter with an analogdy mechanical interface does not exactly fit
into the same parameters as an average user ushedf-&ervice Checkout with a touch-screen
digital interface on a daily shopping trip to thgoermarket. The participation of the user in tingt fi
scenario may or may not translate to the contexhefsecond, but both users could be the same
person. In addition, it is unclear whether the mb@sed on the average user is transferable te othe
devices, or other types of users, or different exist of use. The average user stereotype does not
always embed a description of its context of use, @es not always cover the developments in
accessibility, usability and interaction techniquesgquired by the evolution of technology.
Therefore, when considering a realistic set of gjsarwide variability in their spectrum seems
prudent.

To summarise, the arguments discussed above praldudes about the utility of the concept of
average user in UID. This means that, at presengvarage of all user profiles does not always
entirely reflect a spectrum of users growing iniaaitity, which invites to a fairer analysis of use
needs and context of use. These issues suggesarthahequivocal relationship between the
cognitive and physical human aptitudes on the omedhand new types of devices and their
scenarios of use on the other has to be devised.

2.2. Classifying system’s users: experience and learning

For UID, it is important to understand the relasbip between user, experience and learning.
Fig. 1 illustrates one of the underlying concegtsiser classifications, the learning curve (Nielsen
1993). Given a user and an interface, it plotskitmvledge a user acquires throughout the repeated
uses (also called ‘sessions’) with the same intetfadhe graph represents the usage (x-axis) and the
knowledge the user acquires about the interfacdwaradionality of the system (y-axis).

The average or representative user discussed ipréhaous section would be hypothetically
placed in the centre of the curve (region B), repmting the group of users with an average
experience of the system. This central region efdistribution delimits two different sets of users
with less and more knowledge about the interfaegi¢gn A and region C) respectively. Novice
users or other users with special needs do nottfitany region with certain amount of knowledge
(B or C), therefore belonging to the region withdeknowledge about the interface (A).

Fig. 1 depicts how traditional user classificati@asceive user expertise acquisition, and gives
some clues about why inexperienced and infrequeatsumay be outside the mainstream. The
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Fig. 1 Interface knowledge evolution acquired by a usex system throughout the repeated sessions with the
same interface.



underlying concept of interface knowledge obtairtetbugh previous experience or expected
repeated sessions explains the lack of successeod unfamiliar with the interface. In these cases,
the UID is based on the assumption that a userhal¥e more than one session with the same
interface. In theory through this mechanism of tiéjo@ they should acquire the sufficient
knowledge to know how to use it. This leaves useith no other alternative than to apply
simplistic strategies such as trial and error, Wtdan lead to frustration particularly during tirstf

or one-time use. The risk of an averaging appraathat unconsidered users might inadequately
interact with the interface, becoming unsuccess$ers who may develop fear towards technology
or see themselves as incompetent users (Pirsid, W@ifson 1999). This is the reason why there is
a clear mismatch between UIDs based on averages ws®i those that address user needs
integrating other values from the potential speutiaf users for an interface, which are normally
excluded by the concept of average, such as tleelglor special needs users.

3. User classification in context

The experience and insights that the authors daimen working closely with manufacturers,
system designers and a great variety of end-usemmpgted a search and analysis of the user
classification literature. The results of such skand analysis are explained in the section 4.

3.1. User taxonomy is useful for user interface design

Technology designs are addressed to the beneffikmowledge of their community of users. To
know the useis an essential principle in UID (Hansen, 1971e Teasons for such importance are:
more usable systems, more appropriate interfaess,ttial and error in design, and reduced user
training (Potosnak, Hayes, Rosson, Schneider, &t#&¥lde, 1986). Classifications of users provide
interface designers with a catalogue of user naedsskills that can positively inform their work.
Historically, one of the precursors of user clasatfon was developed in a database research
context (Vassiliou and Jarke, 1984), to assessbdst approach for query languages and data
management. Studies to find the best practices wmitvated by the problems associated with
using command languages to communicate with thehmagqWhiteside, Jones, Levy, & Wixon
1985). At that time, the main concern was to eshtilow users could satisfactorily deal with the
information with the smallest number of errors aliskatisfaction when performing data queries.
Thorough analyses of information queries were edrout to reduce the number of errors and
outcome dissatisfaction.

A classification of users helps in knowing the entjse of a potential user of an application. For
instance, Schneider (1981) created a user cleasific of five categories, running from the person
who uses the system without understanding what #reydoing, i.e.parrot, throughnovice
intermediate expertuntil master This five-stage model was callpdescriptivebecause it provided
designers with valuable information about the leseéxpertise users could present when using a
system. There are more reasons that explain whssititzations of users arebjectively useful.
They contribute to a better understanding of thé-@&ser. A reliable classification should include
the most representative and relevant charactexisfithe user. The range and associated values of
these characteristics contribute to drawing an@ppated map of user needs, virtues and potential
deficiencies that should be the pillars of all sea@f the design process (ISO 9241-210:2010,
2015). Therefore, a well-defined set of variabkegmnportant to specify what a user can potentially
do using a defined system, what they could expeat it, what their needs are, and what is the best
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way to prevent and deal with possible errors. @fiaations of users ease the study and work of
designing for users. Additionally, there is a tifaetor associated to every classification made.
They serve as a reflection on how technology has hihanging habits of the user population,
showing collective advances on the one hand, asdess on the other, both of which are
contemporary to the time in which the classificatiwas made. It also conversely reflects on how
the evolution of user’s habits and society hasugriced the direction in which the technology has
evolved.

3.2. Reduced number of recent publications in the ltim@concerning user classifications

User classifications have not always been of nmaigrest to UID research and practice. From
their appearance in the middle 1970s and early 4 98parallel with computer emergence, explicit
works on specific user classification slightly deased their number in scientific journals, withyonl
a few numbers in the 1990s and very few in the 80@0 this time, while there has been an
increase in the number and type of users, duegdwi paradigm shifts described in section 1,
scientific publications related with technology arainputers looked in another direction. However,
the fact of having a reduced number of recent pabbns in the literature about user classification
has encouraged the authors to revise more carehdlyinformation available and refine their
search. In fact, one of the findings is that mahthe concepts used for user classification atke sti
valid, and several of them are even active aftgusdithg their terminology to current technology
and use scenarios. For instanoggrmediary userslefined by Martin (1973) referred to a situation
where a user found a command line interface tokcdif to use and delegated it to another more
experienced user that could execute the task dnlikbalf and provide the information needed.
This and other early descriptions of users cah Istilfound in different contexts, such as a child
downloading an app for their parent’s tablet, dreguent flyer helping an elderly couple printing
the boarding passes from the self check-in kiogkeatirport. Finally, the limited number of recent
literature about user classifications has reinforttee value of the earliest ones, whose theoretical
underlying is still valid when adapted to the ne&rsgrios of use and evolved technologies.

4. User classification literaturereview

The literature review presented here provides armiogical perspective on users without
experience extracted from established user claasidns, valuable for the new characterisation of
the OU, and other future classifications. The revie divided into two subsections. The first
subsection presents and describes the definitiorablas employed in other user categories,
focused on inexperienced and infrequent users, odwd share the dimensions of time and
knowledge with the OU. The second subsection dessmther informal descriptions found in non-
academic information sources, such as the Intevabtpages.

4.1. Review of inexperienced and infrequent users fretabéished user classifications

To differentiate the OU from other user definitidhat conceptually share the same dimensions
of time and experience, other user categories>x@®med. The search and analysis have taken into
account the following definitionsinexperienced useirs a user of a system without sufficient
general computer knowledge and/or knowledge ofegifip system about to usefrequent users
a user that does not comply with an establishegufecy of use, this is, using a specific system a
certain number of times in a given period of titNext, a uniform approach across different authors
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is chronologically presented (see a summary indabdnd Table 2) to underline coincidences and
divergences among the variables on which they b#ssd categorisation of users in general and
inexperienced and infrequent users in particul&ue Tirst eight descriptions except Eason (1976)
are extracted from Cuff (1980). Cuff's researcltasisidered a seminal work about inexperienced
or casual users. He explored the definition oftédmen casual usein other authors, introducing new
characteristics and guidelines for design.

Classifications of users have traditionally relied specific variables to group users by
differentiable characteristics. In the literatutes common to find similarities between the names
used to classify user groups across independestifitations. However, it is less common to find a
formal description of the variables used for sudkistbn. There have been several user
classifications widely established in the reseditelnature. We have selected these classifications
from the set of all classifications because thestyfdrame the scene in the literature and draw a
true picture of values and concepts used for tegr categorisations. Where possible, the variables
in which such classifications built on their cri,ehave been stated.

In the first analysed classification, Martin’s (3 the frequency of usef the system was
considered as a variable for user classification. déscribed the computer application use in
intermittent times because users are (at that tmust likely to be doing different tasks ratherrtha
using a computer. It referred to the years whenprders were not omnipresent and the majority of
the working time was spent on non-automated tesks) as electro-mechanical, manual, or verbal.
Training in specific computer application usage Vitle or non-existent, and it was recommended
to design the interface to be natural and intuitvevoid user confusion and the risk of rejecting
the system.

Codd (1974) defined @asual userbased on the existing irregularity in the frequerod
interactions with the system. Job or social reasee® excluded in the motivations for such use.
This user was not versed in computers, programimirany technical procedural aspects.

Mann (1975), contrary to the common practice at time, argued that command language
should be only addressed to professionals or hesgys, who have experience using it. Therefore,
command language was not recommendeccéonputer-naive usensecause it did not solve the
obstacles they would find while using computers.

Shapiro and Kwasny (1975) definedsual useiin terms of novelty based on the unfamiliarity
with a part or the whole system. It was definecaasgnfrequent user who did not like short and
unexplained computer input and output, suclyesnoprompts or imprecise menus. Shapiro and
Kwasny made the case for applications which couldeusstand natural language, to explain the
unfamiliar part of the system to casual users & o frequent users who want to acquire the
knowledge to use it in a quick way.

Zloof (1975, 1978) described, in the first instantenon-professional usexho did not have a
computer or mathematical background. Three yetes lee refined the concept for a person without
a programming background who could be a profeskionather field rather than computing. In
contrast to Codd (1974), job and familiarity withet application were the motivations for
technology use. That user had to be ready to l&mal language and relational models. He
enumerated profession-based examples to which Icasaes would typically belong: secretary,
clerk, engineer and analyst.

Kennedy (1975) determined that tbemputer naivénas a limited knowledge about the system,
which is based on records, lists or files. Cuff§@Pdescribed the implications of such definition
adding that a user’s mental model of the computstes is based gore-computer conceptshus,
identifying a key aspect ofasual users The familiarity with the system functioning anket
training in it would evolve the original mental nmedd



Eason (1976) defined thmive computer useas the one assisted by the computer to perform a
task. This type of user does not have deep knowlefi¢echnology or particular system in question
and they probably do not seek such knowledge. Beek to minimise the learning time and effort
to use the system. The interests and aspirationsosf naive computer users lie in the work they do
and not in the tool they are obliged to use. Henwd that naive users may be represented by
people in different jobs, such as managers, clezkgjneers, members of the public, scientists,
process controllers, and he argued that there ittlastd guide the designer in meeting the needs of
particular user groups. Eason used the concefrieqtiency of usand the termintermittent to
define amaiveintermittentsomeone who needed to be reminded of the defailseo

Lough and Burns (1977) were in line with the secdefinition of Zloof (1978) whereasual
userswere professionals in a field other than computsuch as managers, lawyers or planners.
However, they stated an important difference: thesers did not want to know the intricacies of
the system and neither should they be requiredanidata model, methods or programming issues.
They included those users who used the systemrandom basis, e.g., bank tellers or insurance
company clerks, who do the same routines and havellastructured set of needs allowing to have
formal queries for such repetitive use. The infeerof thefrequency of usen the learning
procedures of the system use was noticeable.

Bjerre (1977) defined theasual useras one who occasionally used the system only ti@etx
some data and who did not need to have any progragrshills.

Cuff (1980) explicitly avoided cataloguing tleasual user “no definition will come from this
study” (p. 164). In contrast, Cuff analysed ttesual useinterpretations of other authors, through
which he proposed a list of features that charsetérthis type of user. With a set of attributes, h
roughly modelled a class conveniently labelleccasual user Despite the internal variety among
this kind of user, they share important featureg #re concreted in several requirements for the
design of systems for this type of usdreguency of useskill level (e.g., computer knowledge),
andfamiliarity (with the system).

Moran (1981) presented two main categories of usarertandnovice The classification was
a two dimensional division, based on the variahlesr knowledgeand task structure User
knowledge was related with the frequency of usthefsystem and skill level of the user. By task
structure, Moran meant the range of actions a ceserand cannot take, whose most representative
component is the interface. Moran argued thatrtbeiceis vulnerable to many task structure
variations, in contrast to thexpertwho is relatively insusceptible. Novices were feet on how to
overcome the task and how to learn the use of ritexface. Experts were skilled in using the
application and, compared with novices, barely bagnitive load doing it. Both types of users
would likely have used the application in the fetuHis classification was implicitly based on
frequency of useand explicitly onrcomputer and interface knowledgedtask structure

Vassiliou and Jarke (1982) based their classibcatin four different variables, grouped two by
two. For syntactic knowledge, as it was describedShneiderman’s (see page 8), they used
familiarity with programming concep{$amiliarity with GUI concepts and patterns colle their
equivalent terms today) for a user who was noticfod computers and had acquired logical or
algorithmic problem-solving abilities; anfdequency of uséo directly determine the acceptable
amount of training. For semantic knowledge, thealdes wereapplication knowledgéo measure
the precision of the conceptual model the userdtmmlit the structure and contents of the database;
andrange of operationso describe how many different types of queriesuker wanted to ask in
the language. Theasual usewas one with a low value in all those four varesbtlescribed.

Rutkowski (1982) distinguished betwegmofessionaland novice usersin the context of
engineering and product market realising that)“for the more-than-casual user, control-letter
functions are much quicker; in this fashion botle thovice or occasional user as well as the
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professional are well accommodated.” He advised toanplex functionalities should be only
assigned for users with more experience: “More demfpunctions may be handled in a more
complex manner because these will typically be usedhore experienced user.” Additionally, he
also enumerated the type of user targeted in etage f a product market releasechnical
specialist enthusiasandconsumer

Carroll's and Thomas’s (1982) work was in the dit of consistently defining the metaphor
as a useful component of the interface for all $ypé users, and especially for those with little
experience, as theaive userThey highlighted as an example of metaphor tlieeofiesktop that
effectively compared the system features with thgsjcal workspace, such as files and folders.
The naive ooptional userssuch as the office principal, approaches a neveystith pre-existing
models of things they already know, such as tloday pffice tasks and strategies for everyday work
problems.

Nielsen (1993) proposed a three-dimensional arsabysusers that drew distinctions in terms of
domain knowledge, computing experience and appicaxperience. However, he clarified that
users' experience regards the specific Ul is thmeedsion that is normally referred to when
discussing user expertise. For Nielsertaaual uselis the third major category of users, besides
noviceandexpert

“(...) [casual users] are people who are using aegyshtermittently rather than having the

fairly frequent use assumed for expert users. Hewewm contrast to novice users, casual

users have used a system before, so they do ndtodearn it from scratch, they just need to
remember how to use it based on their previousiegs”

Nielsen also talked about tle@mplete novigethose without any prior computer experience.
However, he argued that at that time, they were ¢esnmon than in the early years because many
people have used computers and already know hosetdhem.

Marsden and Hollnagel (1996), and later Hollnaged &/oods (2005), defined theccidental
user, “a person who is forced to use a specific systemrtefact to achieve an end, but who would
prefer to do it in a different way, if there is alternative”. The accidental user sees the teclgyolo
as a barrier that difficulties goal achievementedd authors do not consider this kind of user
necessarily inexperienced, nor infrequent or occesdi

Turoff (1997) claimed that a classification of usgiays a functional role in the design of
systems, distinguishing a great variety of usersvice, casual, experienced, intermediaries,
frequent, operators, routine, power, problem sdyand real time usersHe distinguished and
detailed a wide range of users, but the closesigoaies to represent irregular user and/or without
previous knowledge or ICT experience are mizvice userand casual user The novice useris
trying to learn during their first time of use. Diffralso considered motivation as a key factor that
decides whether the effort of learning is carrietl @ not, and it depends upon how the system is
presented to the user.dasual usefwill use the system only a few times a week @ssle They are
“continuous novices, in the sense that they witl nedain much of what they learn about the system
during these interactions”. Theasual useris not only an infrequent user but also, and more
importantly, “does not have any ambition to masitersystem and may often prefer to be led by the
hand to accomplish what they need to do.”

Shneiderman’s (1980, 1987) differentiated two typéknowledge regarding user interface:
syntacti¢ describing a device-dependent knowledge of howude a particular system; and
semanti¢ device-independent and related to computer cascapd task concepts. Later, since
2005, Shneiderman and Plaisant (2005, pp. 67-680,2pp. 80-81) adjusted the two types of
knowledge: the one relatedtmsk conceptand the one related toterface conceptshus dividing
the user spectrum into three distinctive categoriesvice or first-time user, knowledgeable
intermittent and expert frequentuser. They explained that the first category emmasses the
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novice a user who knows little of the task or interfacenaapts, and thdirst-time user, a
professional who knows the task concepts but haosh knowledge of the interface. In both
cases, users “may arrive with learning-inhibitingxiaty about using computers.” The second
category includes the users that knewledgeable but intermitteof a variety of systems, which
have stable task concepts and broad knowledgdeface concepts. By contrast, “they may have a
difficulty retaining the structure of menus or tlozation of features.” Finally, the category of
expertdefines the "power" and frequent user who is femnivith the task and interface concepts
who seeks to get their work done quickly.

Cooper (2007) differentiated three types of uskbeginnersintermediateqthat are perpetual)
and experts The classification is based on the knowledgeuber has about the product and its
domain of application, by virtue of the frequendyuse. However, he considered that most users
are neither beginners nor experts, because thelydeer time to gravitate towards intermediates,
depending on how frequently they use the applicaBeginners want to learn and improve, so they
may become intermediates very quickly. Sometinr@symediates can use the product intensively,
increasing their knowledge, reaching the level xpezt. Conversely, if experts do not use the
application for a long period of time, they canger significant portions of what they knew; thus,
becoming intermediates.

For Gillingham (2014) anccasional users “someone within a human service organizatioo wh
would only need to use a particular informationtegson an occasional rather than regular basis.”
He said that the specific idea that assisted wotiiceptualizing the occasional user was that of the
Marsden and Hollnagel’s (1996kcidental userHe also affirms “where accidental and occasional
users differ is that the accidental user is notasarily an infrequent user. Accidental users may
begin as novices, but frequent use of an artifatt eventually lead to an acceptable level of
competency.” Finally, Gillingham added that desngnfor occasional userss similar to designing
for accidental usersexcept that it cannot be expected that famijiasiith the system will develop
over time.

4.2. Review of inexperienced and infrequent users frifrarcsources

Usability experts have mentioned terms related witBxperienced and infrequent users
informally in other sources. For example, Mark Bak&12) highlighted the differences between
noviceandcasual user:*a novice is someone who has just embarked upoouese of study and
whose intent is to become a master of that subfecasual user is someone who just wants to get a
job done and has no interest in mastery. Theimmé&dion needs are very different.” Adrian Reed
(2013) pointed out that frequent users may be rpoepared to accept a learning process (e.g.,
learning curve) than infrequent users, and the mapege of the usability for the latter is also more
significant: “A particularly important dynamic intsations like this, where each individual user
might log on only occasionally, is to ensure tli system is designed to cater to infrequent users.
You might log on to your Internet banking websitery week; if so, it's likely that you'll be
prepared to accept a slight learning curve. Howeyau're likely to have less patience for systems
you access only occasionally. | know I'd be unljkd go paper free and login once a year to view
an annual pension statement if the system wereragty hard to use.
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Table 1 Reviewed authors’ variables to classify user.
Parameters used to establish the classificatiaseris

D

Frequenc Computer Interface Task
Author Year o, Y p domain Motivation Other
of use knowledge | knowledge
knowledge
Martin 1973 X
Codd 1974 Technical
X X X knowledge
Mann | 1975 PIEGEIIE
experience
Shapiro &
Kwasny 1975 X X
1975,
Zloof 1978 X X X
Kennedy 1975 X
Eason 1976 X X X
Lough & Burns 1977 X X X X
. Programming
Bjerre 1977 X skills
Cuff 1980 X
Moran 1981 X X X Task structure
Rutkowski | 1982 Experience
Vassiliou & Range of
Jarke e X X X operations
Carroll & :
Thomas 1982 Experience
Nielsen 1993 X X X X
Turoff 1997 X X X
Shneiderman | 1980 X X X
Shneiderman &| 2005, v %
Plaisant 2010 X
Marsden &
Hollnagel 1996 X Forced to use th
Hollnagel & system
Woods 2005
Cooper 2007 X X X X
- Organization's
Gillingham | 2014 X member
masked for ;
blind review 2016 X Prospective us
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Table 2 Review of inexperienced and infrequent user conaeqiss established user classifications.

Author Year I nexperienced and/or infrequent user

Martin 1973 |Infrequent use of computer

Irregular interactions, such as occasional extngatif data, and not motivated, not
Codd 1974 ; .

versed in computers and technical aspects
Mann 1975 Naive user (vs. computer professionals and heavy users)
Shapiro& Kwagy 1975 [Face unfamiliar new system and dislike promptsiengtecise menus

1975 . .

Z1oof 1978 Non-programmer, motivated by job
K ennedy 1975 |Computer naive
Eason 1975 Naive user, without computer technology knowledge. Matidd only by job, seeks

to
minimize learning, time and effort.

Lough & Burns

1977

Professional in a field rather than computer, witheeed to learn data model or
access methods

Bjerre 1977 |Occasional extracting of data
Cuff 1980|No computer experience

. Novice: no syntactic knowledge, little knowledge about poter semantics,
SIS L professional on task domain and deduced prospeatiwef same application
M or an 1981 |Novice with assured prospective use of same application
Rutkowski 1982 Novice without complex functionalities

Vassiliou & Jarke

1982

Non-extensive familiarity and narrow range of openagiintended,
with low grade on Shneiderman’s syntactic and seim&nowledge

Carroll & Thomas

1982

Naive no domain experience and no training on data gsicg

Novice: computer experience but no application erpee,

Nielsen 1993 need to learn interface use frombdginning
Complete novice: novice without computer experience
T uroff 1997 Novice: learning for the first time a new systemagrart of it

Casual user: infrequent, without any ambition testaathe system

Shneider man & Plaisant

2005,
2010

Novice: no task knowledge or no interface knowle
and deduced prospective use of sgpkcation

First-time: task knowledge + no interface knowledge
and deduced prospective use of sgpkcation

Marsden & Hollnagel

1996

IAccidental: forced to use a specific system orfacte

Hollnagel & Woods 2005 (not necessarily inexperienced nénemuent)
Cooper 2007 Beginners without interest to learn or improve
Gillingham 2014 Occasional: infrequent user within a human sereiganization that

use a particular IS
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4.3. Analysis of the representative variables used fmdenexperienced and infrequent users in
previous classifications

From the set of the authors’ classifications presip described (a summary of them can be seen
in Table 1 and Table 2), a selection of commonaldeis across the authors has been listed. These
variables are described below to later examiner theitability for the definition of and their
inclusion in a new category of user. A set madehef five most relevant variables across the
reviewed work is defined:

e Frequency of usdhe rate at which the use of a system occurred aparticular period of
time in the past.

e Computer Knowledgehe skill level or capability a user has regagdine use of technology
in general, or a specific computer system in paldic

e Interface Knowledgethe user’s familiarity or acquaintance with thestem's interface and
analogous systems.

e Motivation the reason that triggers the use of the system.

e Other: such agask domain knowledgerogramming experien¢cdechnical knowledge
ambition of mastering the systear range of operations (i.¢ask structures

5. Lessonslearned from literaturereview of user classifications

Several lessons learned from the literature rewitestablished user classifications performed in
the previous section are described next. Theseoriessre related to the significance that
inexperienceandinfrequencyhave for technology use, and their implicationsWD. The review
and the lessons learned led the authors to makeicalcreflection in this paper and present the
need for a newly characterised user category #attsose two key factors in use.

5.1. Significance of inexperience in use

There is no specific value fanexperienceor incompetencen technological domain assigned
across the classifications analysed. For instaacesinimum level of natural language syntax
knowledge was originally necessary to work effesivwith systems that used it, such as the
command language. From there, it resulted in thienale to includenovice userswith certain
experience in programming languages, because éeemast inexperienced user had to deal with
commands to extract the information to be able dokwvith the system. One of the exceptions was
Martin (1973), who considered users without prograng background. He called them
intermediary usersi.e., who had to delegate the given task to otheers with sufficient
knowledge. However, actual users do not have tonoomfy deal with databases with complex
information extraction. There is still the posgilyilto deal with databases through command
languages, but each day more easy-to-use accexs atbier interaction styles, such as forms or
direct manipulation, break the barrier of programgnexperience requirement.

In contrast with the fine-grained descriptions infermediate (Santhanam and Wiedenbeck,
1993) andexpertusers described in the literature, definitionsh&fnoviceuser category, if found,
were characterised by their incompleteness or timormality (see Eason 1976 as noticeable
exception). Behind the termovice or naive userthere are slight but important semantic and
functional connotations that need to be explaimedrder to distinguish the rationale to classify a
user as aovice Novices are generally defined as those usersuitknowledge about the system.
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They are mostly associated with users who areeab#éginning of using a system frequently, and
they are expected to be willing to learn throughth#t continuous use. In the cases where the
novice userdoes not have any ICT experience, their charatiesi and potential requests are
generally not gathered in classifications, espbc@i those designed in the era of databases which
were focused on users with an existing knowledgauathe task, or the programming language
necessary to be able to use the technology. W{{$689) defined the user who did not have any
technology experience by going one step furtherrafetring to them as one: “(...) who may be not
only technologically naive, but also fearful of teehnology.”

According to Coe (1996), there are great differenoetween how novices and experts perceive
and use software applications. On the one handntwices’ mental model has not improved
through the experience, because an inexperiena¥chas not had enough practice and information
to evolve their notion of how the system works. {lage generally more focused on how to deal
with the interface (in line with Moran, 1981). ldldition, their comprehension of the application
functionalities is incomplete suggesting that apliek assistance might be valuable to build a more
suitable conceptual model, providing help and suppo case of mistakes. On the other hand,
experts have a refined mental model based on élxperience that provides a good mechanism for
observing and dealing with problems during inteoad, and, as opposed to novices, requiring less
amount of guidance and help.

From an HCI perspective, the usability componenthef interface is especially applicable to
both types of users. For novices, the ease of sisniindispensable step to go forward in the
interaction. For experts, the usability represethis speed of access and affordability of the
functionality with less or no effort. Citing Harts¢1998):

“The common saying oflL'ead, follow, or get out of the wagan be successfully applied to

interface design for all type of users: Novice tigb task performance; Intermediate with

informative feedback; and get out of the way of &xpsers.”

5.2. Significance of infrequency in use

Another aspect found across the classificationgistluis the set of different terms to represent
the frequency (or absence of it) of the use of siesy: naive first-time novice frequent casual
intermittent discretionary irregular, infrequent etc. Not all these terms are equivalent. For
example, anovice usemay never use the system again and, thus, notteegaed adrequent
This reflects the amalgam of concepts enclosetardifferent terminology, and the need of a clear
organisation of these categories and variables distinguish them, especially with regard to
inexperienced users. Among the variables that neffy fo define th@ccasional usef technology,
the absence of certain specificity has been obdeiver instance, a wider spectrum of values for
prospective usdas not been found across many of the classticatstudied. Most of the authors
interpreted thdrequency of useassuming that there would be a repetitive usthefsystem. The
possibility that a user may not repeat the usehef 4ame interface in the future has not been
formally defined by the values of the frequencyseg, and this may have a serious impact on any
classification. In this current paper, the tdrequency of useefers to facts that already occurred in
the past, this is, a proven frequency of use thataiready happened and it is verifiable. In cahtra
the termprospective useefers to the future, expressing the meaning imseof probability. The
term prospective us@as direct implications on the goals associatethéodifferent frequency of
use The frequent user is likely to use the systemheariear time, and be interested in proficiency
and learning to lessen interaction times and fivel déffortless ways to achieve goals. By contrast,
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for the infrequent user who is not ensured to hsesiystem in the near time, goal achievement and
the time elapse become priorities.

Moran (1981)argued that for novices learning the interface mase important than being able
to do the task. The time employed to do the taski@mnachievement was, in his opinion, relegated
to an inferior priority:

“Learning is, of course, paramount for the noviceeveas the time it takes to do a task is

secondary— getting the task done at all is thecbigcern.”

However, it seems that this is not the case inedatwhere the factor dééarnability does not
have the same level of importance as the time ethpgSn the contrary, many users just wish to
proceed with the task at hand in cases where snaetical, i.e., purchasing a train ticket in #f-se
service train ticket machine for the train aboutépart. There are two conflicts when considering
these type of contexts. On the one hand, there &@m to accomplish the transaction as quickly as
possible. On the other hand, there may be awardhasd$uture interactions may be faster if the
user spends some time to learn the task duringtrdresaction. In the latter case, individual
differences account for various degrees of willegm to take the extra time to learn, and, in
addition, the uncertainty about the likely numbé&future interactions may also inhibit the choice
of learning. Some questions arise: What if thaspeative use is not going to happen, or not with a
defined probability? What if the use is the firadahe last use, therefore unique? In such cases, t
learn how to use the application is not more imgodrthan just using it. The priority is thus to
achieve the goal. For instance, in the previousngk@ of buying a train ticket to take a train about
to depart, the time the interaction requires isical. Achieving the goal, i.e., getting the ticket
becomes the most important, while learning durimg interaction, which may not be repeated in
the future (“does not have any ambition to masterdystem and may prefer to be led by the hand
to accomplish...”, Turoff, 1997), becomes seconddiyis may happen in other scenarios, for
example, on a once in a lifetime holiday, ther@asexpectation to re-use transport infrastructure,
but every necessity to minimize transaction timmepression formation is still critical in such a
context, SO a poor user experience resulting insaed transport connection can have long-lasting
consequences.

6. Synthesis. need for a new characterisation of the occasional user

The literature review presented in this paper mhedia chronological evolution of inexperienced
and infrequent users, valuable for the comparatefeition of the OU and research on new future
user classifications. Among other factors analyseeéxperience and infrequency have been
emphasised above all. For instance, wimaxperiencedisers approach a new system, it is key to
connect the functionalities of the system to the-gxisting models of things the user is familiar
with, and this may be achieved through truly repn¢gtive metaphors (Carroll and Thomas, 1982).
One lesson learned is that the inexperienced usetgal model (Norman, 1983) would evolve
from one based opre-computerconcepts to another, explanatory and functionphgdictive,
through training and familiarity with the systemuff; 1980). The other lesson is that in the case of
the occasional use, the absence of ensured prospeessions eliminates the possibility of mental
model evolution through traditional learning methadich as trial and error. The UID should not
rely on another sessions (previous or future),rstgehe user towards the achievement of the goal
that they want to accomplish in the current session

There have been also noted interconnections bettheeanalysed factors and the established 3-
category user classification (i.egvice intermediateandexper). For Cooper (2007), tHeequency
of use determined to what category user gravitdeegjing over time towards thetermediate
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Frequency of use has been also pointed out by éfieisho declared that the intermittent use relies
on learning from previous sessions, placing ther betweemoviceandexpert outside the line of
thought used by other authors. More importantlyabilgy may have a direct impact on the
frequency of use, being able either to turn an siccal user into a one-time user if badly designed,
or an infrequent user into a frequent user if teeigh was appropriate (Reed, 2013). In addition,
infrequency of use has also an influence onatmbition of masteringhe system, as described
Turoff: “[a user who] does not have any ambitiomtaster the system and may prefer to be led by
the hand to accomplish what they need to do.” (fut®97).

All these definitions build up on different degremfsterms related to the user and system use:
frequency experienceand ambition of masteryHowever, it demonstrates the lack of consensus
when informally referring to these terms to defieat is infrequent, irregular or occasional. What
truly defines theoccasional useris the absence of previous knowledge and unceytaft
prospective use. Thus, this category of user isgaautside the traditional learning cufgee Fig.

2). The OU is a poinbutside that curvewhich dissociates current and potential futuresug his
highlights the problem of its inclusion in the ddished 3-category user classification.

7. TheOccasional User: characteristics and definition parameters

The OU is a type of user without sufficient compueowledge of a concrete system's interface,
and whose main priority is to use the system amhikesae their goals without cost in terms of time or
effort. In addition, prospective use of the sameriiace by a user is unknown and generally not
ensured. For that, spending time on learning houstthe interface is time wasted as user ignores
the possibility of using the interface again in thiire and therefore lacks the willingness to mast
the system. In addition, in certain cases learrimg interface beforehand may not be practical
because of its context of use, such as an air@Easgort authentication system. The key points of
OU interaction are guidance during the processamsiktance in case of error, without requiring
from the user a previous knowledge to use thefater

7.1. Specific variables for OU definition

As stated in previous sections, two variables astet with knowledge and time are critical to
define the OU1) knowledge of the interfa@nd?2) prospective use.

The former,knowledge of the interfacédentifies the prior experience the user has wité t
interface. In the case of occasional use the vialuesufficient for optimal interactianThis means
that whether the user has had an encounter withaime or analogous technology, the time elapsed
since the last interaction, the difficulties thegperience while learning and, in many cases, their
absence of motivation, make it unwise to rely oa tiser's memory recall or implicit visual
recognition as the sole mechanisms to learn hawséothe interface. It is recommended to consider
that the user, then, faces an unknown interface.

The other variableprospective uses an explicit reference to the probability oéthse of the
same system by the same user in the near futuauBe for an OU the likelihood of using the
same interface in the future cannot be inferredh aitfair level of probability, this constrains the
probability to be always less than 1. Essentidlig, OU does not know at the time of interaction if
they will use the system ever again in the neaméut
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7.2. Differences among other user categories

The attempt to include this type of user in thelelshed 3-category user classifications is not
successful. This user does not comply with the nsesimingly categorynovice because their
future use of the Ul is uncertain. This places @ outside the traditional learning curve (Fig. 2)
associated tmovice intermediateand expert Something analogous occurs when comparing it to
other less widely known categories, suctoas-time useandfirst-time user There is a substantial
difference between them and the OU. In the cagbeaine-time userthere is the certainty that the
use will be the first and the last (that is why/Bleehas been labelleshe-time usgrof the interface.
Therefore, the probability of the prospective usk&rown and it is equal “0”. On the contrary, for a
first-time user,the probability of prospective use is also knowr bquals to “1”, because it is
certain that the user is going to use the intertagan in the near future (that is why it has been
labelled asfirst-time use). In the case of the OU, those certainties do enast. A priori, the
probability of prospective use is unknown and alsvégss than “1”. This means that the OU can
become ane-time useif knowing, a posteriori, that they will not udeetinterface ever again; or
they can become first-time userif they know, a posteriori, that they will repaae use of the
interface in the near future, in which case, sh&bald be labelled as rovice or keep being an
OU if the probability of prospective use continuesbe unknown and always less than “1” (and
with insufficient knowledge about the interfacehefefore, in term of the frequency of use, it is th
certainty of the probability of prospective usettbafines (and distinguishes) Obne-time user
and first-time user Thus, the uncertainty of prospective use makesgnt the problem of the
correct inclusion of the described type of useany of the traditional user categories.

The implications of such new categorisation shdddncluded in all stages of the design of a
system whose potential spectrum of users may iecltibse that rely neither on previous
knowledge nor future use, and, in addition, deteasithe selection of the most appropriate
interaction style for this type of user.

KnowledgeA

Expert Learning Curve

Intermediate

Novice

Occasional User
First-time . | / s~ N3 rnne..

User o napssasanaenLLII e aaaanATT

Usage

Y

One-time User

Fig. 2 The OU is placed outside the traditional learningse of the 3-category established user classifinat
The OU is represented by a point outside that curve

7.3. Tool to categorise a user as an OU: the decisiee tr

The OU decision tree is a useful tool for Ul designthat allow them to categorise potential
users of their applications as OU. The processatégorisation is formed by checking the values
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corresponding to the definition variables that elterised the OU (see Fig. 3yrobability of
prospective usef the interface anknowledge about the interface

These values should be initialised and cheakediori, this means, before system interface use.
The first check asks about the user’s knowledgh®interface. If it is sufficient, then the useall w
not be categorised as an OU because they will Kmow to use the interface. If it is insufficient,
then a second check asks about the probabilityaspective use. In the case when the probability
is known and equal ‘0’, the user is categorisedoas-time user. The same interface design
guidelines for OU could be potentially applied tteetime user, although more research is required.
In the case that the probability of prospective isdanown and equal ‘1’, the user is categorised as
first-time user. Only when the probability is leébsn ‘1’ and its explicit value unknown, then the

user is categorised as OU.
Knowledge
about interface

Insufficient

robability
Prospective use
@) - =
Unknown & =

v P<1

Occasional One-time First-time
user user user

Fig. 3 The OU decision tree to categorise potential usktiseir applications as OU.

No
Occasional
User

Sufficient

7.4. Characteristic examples of OU

To highlight the importance of this type of usdmng tsix examples described below show
scenarios where a large percentage of users ceutthbsified as occasional.

e In several UK airports there is, at the time oftiug, an alternative way of authentication of
the passenger who arrive from abroad via an AutieniRessport Authentication process. The
machine requires a user (passenger) to open thspgason the page where the personal
information and photograph is present with a spedfientation necessary for the system to
work. However, there is a double difficulty impliéal the process. Firstly, it is not obvious
which page contains the specific information amdhg various pages a passport has.
Secondly, the correct orientation of the passpolig scanned is not intuitive because in most
of the cases the photograph’s page has to be fdoeah but reversely oriented from the
perspective of the user. This is a typical exangdfleSST where the inexperienced user is
required to know in advance how to operate thewargnterface. The OU would have to be
able to accomplish the task without necessarilyndpeinowledgeable about authentication
mechanisms and airport scanners.
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e The furniture company IKEA offers their customersvab application to virtually design a
kitchen step by step: thiKEA Home Planner 3D too(lkea Home Planner, 2014). Users
(customers) specify physical dimensions, shapeaarahge the layout by placing doors and
windows on the walls. Users have the opportunitghoose among diverse items (products)
and also decorate the space. Once finished, theymat out the kitchen design and product
list associated at home and/or save them to théAlk&rver. They can also request expert
advice at the store about the kitchen design ale&tecording to the company, this application
“has a user-friendly interface, designed for nopesienced kitchen planners”. The OU would
virtually design their kitchen with the help of affective guidance following the steps of the
task without being an expert in kitchen design asttlout the desire to repeat the use to master
the system.

e Many amusement parks have a large amount of \ssikwery year. Disneyland Paris is a
French amusement park that offers a free mobildicgtion (Disneyland Paris official app,
2015) that provides access time to the park, retallability and spectacles show times. Once
in the park, the app allows users (visitors) tatecand find their car in the parking, as well as
to know the exact locations and distances of ditmag, shows, restaurants, queue waiting
times, customising alerts and own itineraries m plark. Many of these visitors could be OU,
and would be able to get around the park and ictesdth the attractions without being
acquainted with how amusement parks work and asmged.

e Each year, the Spanish Tax Agency provides a foélevare desktop application to fill in the
mandatory annual tax payment declaration by eactopeover the age of 18. This program,
namedPADRE (Programa de Ayuda a la Declaracion de la RE(PADRE program, 2014),
theoretically allows the taxpayer to make their theclaration directly from home without
having to queue at the offices and send the infoomavia the Internet. In this context, an OU
would be a user who wants to do the tax declaratitimout being an expert in the task domain
(e.g., without having to know all the terminologndaidiosyncrasies associated with tax
declaration) and without having experience in howse such interface (e.g., where the form
fields are to be filled, where the help is). The 6hduld be able to accomplish the task thanks
to effective guidance and useful help, and be @blenderstand and communicate the outcome
to whom it is pertinent (e.g., Tax Office, persomaakcountant, relatives) without having to
become literate in tax declaration.

e The Louvre art museum in Paris (Louvre audio gukfd,5) as most of the major museums of
the world (the British Museum, the American MuseoifNatural History, the State Hermitage,
etc.) archaeological sites (Chichen Itza, MachichRic etc.) and others touristic places offer
mobile apps for audio-guiding, providing usefulamhation for its visitors. Many of them
probably are once-in-a-life-time visitors and, #fere, those are categorised as OU.

e Other examples of OU would be those users who tause an application or web page to buy

tickets for events that occur every several yeswsh as théOlympic gamesor once in a
lifetime, such as thBlillennium celebration

19



8. Implicationsof OU and recommendationsfor User Interface Design

The characterisation of the OU and, in particute value of the two variables that define it,
have direct implications for the UID and interaatifr this type of user. There are several factors
from the OU definition that may be taken into aauoin UID, such as uncertainty of use,
forgetfulness and designing for an occasional &seral principles and recommendations are
outlined, followed by a summary of two studies tBapport them described at the end of this
section.

8.1. Uncertainty of use and other factors

The uncertainty of use refers to the impossibiity a designer to be certain about the
prospective use of their system. So, the possilolitoccasional use of a system would ideally be
included during the design process to prevent endéd occasional uses. Other factors that may
influence the prospective use of a system are, gnotirers, forgetfulness, motivation and context
of use. Forgetfulness refers to the case that @vandesigner is certain about the prospective
frequency of use of their system, still there is tfuestion whether user’s sessions are close enough
in time to not forget what was learned. This meidwas user learning of a system across time does
not have to necessarily be always incremental,nb@y be decremented. It similarly applies to
user’s motivation for learning how to use a systéwen in the case of an ensured prospective use,
the implication of learning is not always clearthie user is not motivated to do so. Finally the
context of use denotes the conditions of the enmrent that may or may not invite or facilitate the
learning of a system even when the prospectivesusesured.

8.2. Recommendations and principles for designing fooecasional use

The following recommendations and principles argeldaon empirical studies made by the
authors (masked_ref 2, 2015; masked_ref 1, 2018)ale summarised in the section 8.3, and
other recommendations gathered from the user fitzggn review (e.g., Turoff, 1997; Eason,
1976):

e Learnability: Mechanisms of learning functionalities of theenfiace, by retention, or by
repetition, are extremely limited because posdiltiere interactions are not accounted. Instead
of relying on the user to learn how to use theesystt is recommended to show the user how
to achieve their goals (s&oalability below).

e Goalability: refers to the importance of the achievement ef’'agjoal/s, which is the ultimate
reason that justifies why the OU is using the UéeBing the user towards the achievement of
their goal is a priority, minimising both the ambity and error probability.

e Elapsed Time: the time user spends on using the interface teeaehtheir goal/s, or, in other
case, to receive a helpful outcome from the sysRwssible increments in time spent should be
only allowed to facilitate the interaction, goahas/ement or assistance.

e Guidance and Assistance: where possible, efficient mechanisms of guidarmeugh the
interaction should be provided. This aspect is eslsld to compensate the deficiency in the
learnability mechanisms previously described.

e Recoverability and Error handling: an effective help system in case of error or insgmkty
to achieve a goal should be provided. This asgertlated directly with user’s feedback, and
will have an influence on the notion the user tdkes the interaction process.
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These guidelines address the fact that the UlIRHerOU should not expect any prospective use
nor require prior knowledge. OU’s expertise regueat should be excluded among the
preconditions of the development of interfaces@t, who are typically unaware of the low level
details of the system (e.g., software version,ausablelook and fegl The potential benefit of
designing for these users is that users with a waaege of expertise can potentially use the Ul
without decreasing effectiveness, efficiency aniikfection (masked_ref 2, 2015; masked_ref 1,
2013). The OU inherent characteristics of memoxy laarning require an interaction designed with
agile mechanisms that make Ul use cognitively ieespe.

8.3. Summary of the studies that support the proposetiptes and recommendation

We present below two studies that showed the omcakiuse of different applications: a
purchase application in the first study and a latcdesign application in the second. They include a
comparative analysis between two different Uls, dhedeveloped by this manuscript’s authors
following the guidelines and principles for occambusers described in the section above, and the
other Ul of a commercial version developed by edtparty.

8.3.1 Study 1 Occasional use of two purchase applications portable device

The first study (masked_ref 2013) consisted ofdéneelopment of a Ul prototype with the aims
of simplifying user decision makingiinciple 1 Learnability), guiding the user, and assistinghwi
the use of the interfaceprinciple 4 Guidance and Assistance). The Ul was built with a
recoverability mechanism with specific steps thikveed participants to amend their decisions
(principle 5 Recoverability and Error handling). A binary dg@on-making path led to user’s goal
(principle 2 Goalability), being accomplished in reasonableoam of time for the task related
(principle 3 Elapsed time). The prototype was tested on dadigansaction that users occasionally
performed, measuring time and goal accomplishnterteét the verifiability of principles 2 and 3).
The device chosen was a portable device (tablekxt@a input channel was the touch. Target users
were older users, with little or no experience sing touch devices and little or none with other
technological devices such as computers.

The test consisted of doing a transaction usingd#hesloped interface compared to doing the
same transaction using another Ul with an equivtdiamctionality: to purchase an item using the
same tablet device. Each user made two transactaeson each of the different applications, with
a counterbalanced design. This evaluation wasechout in Dundee (UK) at elderly users home
and in Malaga (Spain), at a health centre and aealning centre. In total, the number of
participants tested equalled 11 older users (aeeeag 71 years). The participants’ interactions
with the device were recorded with a video cam@da.the operations, questions and answers
during and after the interaction were also recorddtér both transactions, participants answered a
gualitative questionnaire referring to their overagxperience, particular issues and
recommendations about both applications.

The results of the evaluation of the transnatiah@dr user testing using touch interface on tablet
devices addressed the suitability of the interfac@ccasional digital transactions, such as buging
train ticket (UK) or purchasing a book (Spain). Tapplication was inspired by the website
equivalents (a railway website in UK, see Fig. 4rad an online bookshop store in Spain) and later
built using the principles and guidelines recomneehtbr the occasional user (see Fig. 4.b for the
train ticket Ul version).
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Fig. 4 Screenshot of the interfaces for the train ti¢katsaction. (a) On the left, the web interfac¢ (h the
right, the equivalent Ul built according to the seamendations given for designing for an OU.

The new Ul version increased the number of stepsser has to accomplished (from 7
compulsory to 14 in the case of the train ticketchase, see Fig. 5) when using the built Ul when
compared to its website equivalent. Despite thig, the total transaction time was more than three
times faster with the developed Ul when comparedtdowebsite counterpart, using the same
portable device for both transactions (an averdg&0dl minutes, SD = 0.68, compared with an
average of 3 minutes, SD = 0.5, in the built irdeef for the book purchase). The questionnaire
answers led to the conclusion that the developtsifate was the one preferred when having to
choose one of the two Uls to make the purchassedimed that in spite of the increase in the
number of steps, the approach of the built Ul rdigar simplicity of the decision-making process
had a positive direct influence on user satisfactiddditionally, the way in which participants
could amend their choices were learned and usadivety. In conclusion, the features observed as
most valuable for the participants were simplicitfarity, guidance and error minimization
presented in the Ul. Simplicity: in the effortlesisdecision-making process exhibited in each step,
with a minimum cognitive load attached. Clarity: tile display of only indispensable elements
needed to accomplish the transaction, includingeldruttons, legible font and concise messages.
Guidance: in the succinct instructions given byagent in each step, placed in a wide and visible
region inside the interaction area. Error minimat by restricting the possible options a user has
in each step, without affecting the effectivenetshe goal accomplishment and, therefore, their
satisfaction. Thus, the study showed a consistgatface for users without technology experience,
that lessen unpredicted changes during its useaddmize stability and productivity during the
occasional use of the Ul.
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Fig. 5 (a) Task Tree representing the tasks in the rail websith 12 tasks. (b) Task tree of the same digital
transaction in the built Ul, with 14 tas
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8.3.2 Study 2: Occasional use of two kitchen design appbins

The second study (masked ref 2, 2015) included diterent interfaces for a desktop
application (Fig. 6). Both interfaces offered tlaene functionality allowing participants to perform
similar tasks: one Ul with a direct manipulationMPinterface (inspired by the IKEA Kitchen
Planner (2014)), and the other with a guided iatf(Gl); the latter based on an design that took
into account the principles and recommendationsipusly described for the OU in section 8.2.
The aim of the Gl was to guide participants comensibly principle 4 Guidance and Assistance).
Hierarchically organised objectives and sub-obyestiwere presented one by omeir(ciple 2
Goalability). Participants had, in certain stegs tlternative to return to previous ones via a
cancellation procedureiinciple 5 Recoverability and Error handling). Participantsrgyshown
what to doandhow to do itwithout requiring a previous knowledge to use ititerface principle
1: Learnability).

20 participants (18 categorised as occasional @set2 as expert users) took part in the study.
The patrticipants labelled ‘occasional’ did not hawdficient knowledge of the interface nor were
they certain of using the interface ever again. Pheicipants labelled ‘expert’ were professionals
in the task domairnworking on a daily basis with similar softwarethe DM interface version used
in this study although technically more complex. gdrticipants had to perform a task related with
designing a kitchen by performing three subtask&sighing, furnishing and modifying.

e0e Adico Igo
Current goal: MOVE furniture

ece
File Edit View Kitchen Help
82 M@ e @D

Place furniture & appliances:

MOVE furniture

2. Click on new place |A|
"} Dishwasher

—— CETSREr——

Metalic fan  Crystal Fan

Price = 1006.0

Fridge 80cm  Small fridge —

Fridge 100cm Fridge 120cm
- =
= 1

Fig. 6 Screenshots of the tested interfaces. On thethefDM interface On the right, the equivale@®uided interface

A within-subjectsstudy with acounterbalancedlesign was carried out, where each participant was
asked to sequentially use both interfaces, altergpalhe order of use among participants to mitigate
the potential transfer of learning effects betwdentwo Uls. The whole process of interaction was
recorded for further re-examination with a compuwtereen and voice recording software. The
empirical data collected waerformanceime (T, T,, Tz and ) measured in seconds and number
of incidences categorised by their severitgnfall moderatebut non-blocking, andevereor
blocking). The corresponding mean and standarcdatiewi of the results are summarised in Table 3.

Table 3 Mean and standard deviation of gerformancdime (T, T, T; and ) and thenumber of incidences

Times (in seconds) # of Incidences
T1 T, Ts T Slight Moderate Severe
DM Gl DM Gl DM Gl DM Gl DM Gl DM Gl DM Gl
Mean 360 | 242 | 363 | 276 | 436 | 214 | 1160 | 732 ] 0.55 | 0.05 |{ 1.55 | 0.15 | 0.6 | 0.05
Standard Deviation | 236 | 124 { 276 | 110 { 219 | 99 605 | 288 | 0.69 | 0.22 { 0.94  0.37 { 099  0.22
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Participants filled out gost-test questionnaireiith 6 usability questions (the same for both
types of interfaces) after they finished the teghveach Ul. All Q questions, except Q) are
presented with numerical scales ranging from 1 iftbst negative) to 5 or 7 (the most positive), see
Table 4. The average answer scores are shown.if7 Fig

Table4 The questions (Qs) of the post-test questionnaiemnd the scales used for the answers
Q. | [1..7] “Do you consider that the application hafpled you in knowingvhat to doin each step?”
Q, | [1..7] “Do you consider that the application hafpled you in knowindnowto do it (what you needed

to do)”

Qs | [1..5] “Would you have welcomed or needed any oflystem ohelp?”

Q, | muttile | “What types oferiodicity of use do you consider the application appropfiate
choice | (Multiple choice: just once, occasionally, once anth, daily)”

Qs | [1..5] “Would youusea similar application for the design of your neitclken?”
Qs | [1..7] “To sum up, grade hoeasy to usés the application”

16,3 15,15 I Is,z

Qi Q2 Q3 Qs Q6
Fig. 7 Mean and standard deviation of fhest-test questionnai@nswers.

© = 0N W a2 W e o~

Finally, participants filled in aomparative questionnaireith eight questions (L concerning
their experience with both interfaces. Table 5 shawe wording of the questions and the
corresponding user preferences (in percentagesanibe seen that participants, including the two
kitchen design professionals who were used to cexn@M interfaces, preferred the guided
interface.

Table5 Comparative questions ffGnd percentage of answers.

C,: “With which interface is it easier to knowhatto do in each step?” 100% Gl

C,: “With which interface is it easier to kndwowto do it” 100% Gl

Cs: “Which interface should includ@orehelp systems?” 100% DM
C,: “Which interface isasier to us@nd requiretesstraining?” 100% Gl

Cs: “Which interface allows you to worlaster?” 95% Gl 5% DM
Ce: “Which interface would you recommend for eccasionaluse by a computer professioRal | 90% Gl 10% DM
C,: “Which interface would you recommend fopeofessionablaily use?” 75% Gl 25% DM
Cg: “Which interface would yoehoosefor furnishing your kitchen?” 100% Gl

To verify the significance of the results a nongmaetricWilcoxon paired-sample tetVilcoxon,
1945) with repeated-measures desigmith two conditions (participants used botippes of
interfaces) was performed. The correspondaing-tailed test$or T;, Tz and T was significant (p<
.01) in favour of Gl, this is, participants speoder time using DM than using Gl. The difference
in the number of incidence type was significank(®5) in favour of Gl, as shown by the result of
the directional Wilcoxon tests$or slight, moderateand severe incidenceslhat is, there was a
greater and significant number of incidences wha&nguDM than when using Gl. Only the result
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for T, (e.g., a task consisting of repetitive operatiaeskaled that there were not significant time
differences between Gl and DM (p=0.29; two-tailed).

Regarding the statistical analysis of the answerghé questionnaire (JQ the corresponding
directional testsexhibited significant differences (p < .01) in theores and rating in favour of the
guided interface. The answers te $howed that a majority of participants considdred the DM
interface was only appropriate for frequent uset (ot for one-time or occasional use). More
importantly, almost all users, experts includedstdered that the guided interface was appropriate
for occasional but also for frequent use.

9. Conclusionsand Future Work

This paper has described one type of user thaesijders employ when designing systems, the
average userlt has been questioned whether this type trullgcts the current wide spectrum of
users and whether it is ultimately useful for thesign of interactive systems for heterogeneous
categories of end-users. Subsequently, a revietraditional classifications of users was done to
explore the variables on which established categtions were based to ascertain whether they
covered the whole spectrum of current users. Becalithe permanent change in the context where
the technology is used and the constant evolutiomser profiles, those commonly accepted
classifications have been revisited with a targetlate to accommodate new trends and user
profiles. This work has proposed then a revisiorusdr classifications, newly characterising the
Occasional Usera user category consistent with the new trenelshrtologies and interaction
scenarios. The variables that define the @hwledge of the interfacandprospective usalefine
a user category orthogonal with the established preced outside the traditional learning curve of
novice intermediateandexpert The main characteristics of the OU have beeniextiughresenting
their implications for UID and providing principlesd recommendations supported by empirical
data for Ul designers and HCI community.

The lessons learned from the OU are directly applee to Uls where the use of the system
depends on circumstances beyond the designer’'sotoRor example, whether the decision made
by a first-time customer concerning repeating tee af a Self-Service Checkout depends on the
outcome of their encounter. In commerce scenatioh 8s this, where the success of a business
depends on maximising the probability that the @wslr is going to return, the OU has the potential
to become a regular user/customer. However, in oasa error, they may stop the process and
complain about the experience. They may becomelalgmatic customer if they are not attended
correctly and their problems are not solved. Bo#ttks and problems caused by suboptimal
interactions may change opinions about organisstidime OU is a type of user necessary to
address these issues and apply user-centred dekIgp) approach that understands the interaction
with technology as universal, accessible and tramesp for the user, independently of the
technological era that users are in.

The increasing number of mobile devices and expansf new context of use (e.g., indoor,
outdoor, public space) is multiplying the numbeipotential users who want to use the technology
but do not have an extensive knowledge of competdrhology concepts and, in other cases, do
not want to master those systems. Designing irdesfdor this type of users is a challenge because
traditional mechanisms of learning (e.g., user nrgmecall or implicit visual recognition) are not
normally applicable under these circumstances. Wewealternative and elaborated ways of
guiding the user to accomplish their goal can beleémented (e.g., masked ref 1, 2013;
masked_ref 2, 2015). An additional benefit of tHeg erspective is that this type of interface can
inclusively gather other types of users requiremerithose users, for instance, who feel
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comfortable with the idea of not having to rememt@w to operate the interface. Instead, relieving
the user from having to memorise specific functities and understand foreign task domain
concepts can be achieved through guidance alongtgraction.

There is an intentional omission of the articlee'tin the title of this paper because the authors
understand that the term ‘occasional’ is impredmie definition and, therefore, difficult to
successfully define and completely embrace its eanfy values. This paper has presented a
reflective and contemporary characterisation of wdraOU is, as a consequence of the observed
need for informing better UID for such categoryusers. However, the definition is open to include
more concepts, and nuances of the inherently @difftenceptual interpretation of tleecasional
term. To our knowledge, this is an attempt to ctimrése a user category that seems set to grow
over time.
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