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ABSTRACT

The present study explores potential usability gappen users
switch from a familiar to an unfamiliar mobile preomterface.
A within-subject experiment was performed in whithe users
familiar with Sony-Ericsson T630 and nine famileith Nokia
7250 performed tasks on both phones. On averagjesubjects
spent more time on finishing tasks with an unfaamilphone
than with a familiar one. For two of the four tasksere was a
significant difference in completion time betweée first-time
Nokia users and the first-time Sony-Ericsson usHrs.tasks of
adding a contact to the address book and sendirgVi to a
contact in the address book were performed morekiyuby

new Nokia users than by new Sony-Ericsson user® Th

subjective difficulty ranking also showed that fitene Nokia
users found the new phone easier to use thantifinst-Sony-
Ericsson users did. Hierarchical Task Analysis sedias a
potential explanation, and three other theorieg thite to
these findings are presented: mental models, temtots, and
emotional attachment.

Categories and Subject Descriptors

H.5.2 [Information Interfaces and Presentation (e.g., HC)

]: User Interfaces — evaluation/methodology, interaction
styles (e.g., commands, menus, forms, direct mikatiuol),
user-centred design

General Terms
Measurement, Design, Experimentation, Human Factors

Keywords
Mobile phone Ul, usability evaluation, usabilityoptems

1. INTRODUCTION

Users of the Windows operating system are accustoroe
accessing the “Start” menu in order to shut dovendbmputer,
even though it sounds contradictory, and may ewsk @n
analogue menu option when facing a new operatirgjesy.
This is an example of what Zapf [26] caliabit error, which
refers to how our perception of a system can bectdtl by our
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habits and experience with previous systems.
According to von Niman et al. [17] “mobile phonest gnore

and more advanced and many users of mobile services

experience serious difficulties trying to set upnfigure and
access data services like e-mail, Internet, or agsg through
their mobile devices. Users lack the expertise s&ary to
configure and set up their devices, services arglicagtions
appropriately. Furthermore, even the configuratadndevice
properties to the desired behaviour is often beythredusers’
abilities”. Mobile phone user interfaces (Uls) hadiferent
ways of organising functionalities as well as dsesinterface
and interaction styles [9]. The wide selection afhife phones
can even cause users to experience new difficuliteen
switching from one mobile interface to another. Fwstance,
many users complain about different menus and keiyis
apparently ‘similar’ functionalities. Despite thact that there
are extensive works evaluating mobile phone ugwbilittle
research has focused on usability issues relatesivitthing
phones. We conjecture that there are usability §&jga going
from being an expert user of one mobile phone madel
becoming a new user of another one. This other modg or
may not be another brand, which is an issue we ob n
explicitly address here. So, our driving questian how
difficult is it to become accustomed to a new melphone user
interface?

The study presented was carried out to shed lightwbat
happens when users accustomed to one mobile plhdtoh $0
a new one with different interfaces and menus. Hos
experiment we chose the Sony-Ericsson T630 and\tiiea
7250 as testing phones, since they constitute tapular
brands in the market and differ in both interactgigle and
user interface (see [9] for a concrete definitidnimeraction
style). In this paper, a user's familiar mobile peanodel will
be referred to as the source, while the model ther us
switching to will be referred to as the target. Gatudy
addresses the following four research questions:

RQ1. Is there a difference in task-completion timeéveen experienced
Nokia and Sony-Ericsson users? (Comparison ofdhecss).

RQ2. Is there a difference in task-completion tibegween first-time
Nokia and Sony-Ericsson users? (Comparison ofaigets).

RQ3. When users switch from one phone to anothethdy perform
worse with the new phone (the target) than withirtFemiliar phone
(the source)?

RQ4. In terms of subjective assessment, is thadiéference between
switching from Nokia to Sony-Ericsson and vice-@e(&om source 1
to target 2 and from source 2 to target 1)?



The research presented here may support otherestubat
analyse the relationship between a user's knowledje

familiar interface and the usability of a new phatesign. This
may benefit mobile phone designers aiming to createe

intuitive, universal, and easy-to-learn interfatesttract users,
regardless of their mobile phone background.

The next section offers a theoretical backgrounéhbyducing
mental models, describing related work, and présgnt
possible usability measurement criteria. The th#elction
describes the experiment and the applied methoyoldge
results of the experiment are reported in secta.fSection
five offers a discussion along the lines of mentaldels, habit
errors, and emotional attachment. Section six draws
conclusions from this study while section sevenculses
limitations and future work.

2. THEORETICAL BACKGROUND

First, we introduce some theory related to mentadiets, as it
can partially explain why we should pay attentienusers’
mobile phone backgrounds. Then, we describe therdkieal
underpinning of our experimental work, partly fourid

previous studies of mobile phone usability and Ipaih

theories on how to measure such usability.

2.1 Mental models and Mobile Phones

From an HCI point-of-view, a mental model is a usesét of
beliefs about how an interactive system works [18gntal
models are also related to how people organise cimohk
information, something strongly related to mobilepe menu
hierarchies and navigation styles [13]. An inactarmental
model of what is happening in a system leads torerf3].
According to Holtzblatt, a “user's familiarity withother
applications influences users’ mental model andeetgiions
for mobile applications” [7].

Mental models have already been considered by HCI
researchers as an important way to understandstieility of
mobile devices. Kiljander [9] refers to Koivunen at's [11]
description of a mismatch between terminology ammliging

of user interface objects with the users’ mentatied@s one of
the common usability defects in smart productsjaikider also
cites Ruuska-Kalliokulju et al. [21], which affirnthat users
may have inaccurate mental models of a phone auderthat
frequently switches modes and utilises telecomnaiitins or
computing jargon in its feedback messages.

2.2 Mobile phone usability

Several studies analyse usability requirements rfabile
phones through usability evaluations and other yasesl
Terrenghi et al. [24] presents an overview of therent
challenges for user-centred designs of mobile phoaed
propose a “Framework for Usability Requirements
Specification” in mobile contexts. Kiljander [9] s@ibes
contemporary mobile user interfaces and interacttgtes, and
reports on an experiment conducted to investigatasurable
differences in usability depending on the intexattstyles. It
compares several different styles with the “Thref*skey
interaction style of Nokia, thus is focusing mairdyp a n:1
(many to one) comparison in contrast the presemreds-
comparison. Ziefle [27] studies usability issueshwieference
to mobile phones’ complexity levels and the usergertise
level. Soriano et al. [23] presents SMS tests peréal with
middle aged users, implying the need to segmens userder
to attain more accurate results of user's needk €&aal. [19]
analyses how a user’'s trust or affection for a traffects
usability tests. Lee et al. [12] presents a dedadlescription and

a case study of a systematic usability evaluatioecgss (SEM-
CPU) based on anethodological triangulationusing five
empirical methods: scenario-based task performance,
guestionnaires, retrospective think aloud, podt-iaterviews,
and user observation. Kaikkonen et al. [8] explotas
suitability of laboratory experiments as opposedidf testing
for usability evaluation. Klockar et al. [10] ddtaa controlled
experiment for analysing usability aspects of défe mobile
phones. Klockar used keystrokes as quantitative, @aalysing
them in order to find possible enhancements for il@ob
interfaces, but without performing any specific tistical
analysis.

2.3 Usability and measurement criteria
According to Fu Qiu et al. [25], who cite ShackgR], the
usability of a system can be defined as “the cdipain human
functional terms to be used easily and effectivbly the
specified range of users, given specified trainangd user
support, to fulfil the specified range of tasksthathe specified
range of environmental scenarios”. Some referenges
Terrenghi et al. [24] include properties such deativeness,
learnability, flexibility, and user satisfactiom bther studies,
properties such as efficiency, ease of memorisatol low
error rate are mentioned as usability indicatof.[Fu Qiu et
al. perform a usability test of a mobile phone cambéy
establishing  four  usability  dimensions:  perception,
control/action, learning/memorisation, and evalumtfeeling.
These seem to better suit consumer electronic pteda more
detailed description can be found in [5, 24]). Aliigh Fu Qiu
et al.’'s model is better suited for smart deviciésis quite
complex, requiring a great number of measurememd a
considerable effort in terms of experimental desagul setup.
For our study, we will measure the following prapes
because they are well known and commonly suggested
measurements for evaluating overall usability o$tegns or
devices (also encompassed in the Fu Qiu et al. ingde

M1. Effectiveness (the level of completeness with whiskrs
achieve the goals)

M2. Efficiency (the resources needed to achieve thdspaa
this case, time)

M3. User satisfaction (the comfort and subjective atanege of
the user to the product)

Finally, some other works [16] include these thresmbility
measurement criteria, and provide a process fanidgfmobile
usage scenarios and mapping them to a set of gwedein
order to improve accessibility to mobile services.

3. EXPERIMENTAL DESIGN

In order to address the four research questionsl{RQ4), an
evaluation was performed in which users had tockwitom
their familiar mobile phone to an unfamiliar one. A
guestionnaire was then used to measure the usgisfastion
level. In this section, the experimental desigddscribed.

3.1 Participants

An experiment with eighteen participants was cdroat. Nine
of the test subjects were experienced Sony-Ericasers; nine
were experienced Nokia users. None of the testestdhjhad
any previous experience with the target phone roilai ones.
The test subjects had, on average, seven yearspefience
using mobile phones, and most of them were eithgineering
students or university graduates.



3.2 Experimental variables

There were two independent variables, the sourdealatarget
mobile phone, each with the two levels: Sony-Encsand
Nokia.

There were two dependent variables: (i) successfipletion
of task (yes or no); and (ii) task completion timeseconds).

3.3 Experimental procedure

A within-subject experiment was performed in a semi
controlled environment (a room in the universitythwia
moderate level of noise), where test subjects westeucted to
perform certain tasks using two different mobileopés: a
familiar type and an unfamiliar type. Potentialrldag-effects
from the task repetition were balanced out by usinbatin-
Square design [14]. The results of the experimemrew
registered by the experimental leader using papdr @encil
protocol. Test subjects were given ten minutesnishf each of
the four tasks they were given. The experimentigavere as
follows:

T1.
T2.

Add a new contact to the address book

Write a specific SMS message and send it to a peci
contact in the address book

T3.
T4.

Make a reminder for a birthday on the calendar
Switch the profile to silent (mute)

These four tasks were chosen because they reprem@nton
tasks that can be performed on almost any moderhileno
phone within a reasonably short amount of time. fEHs&s give
a good overview of the various common functionaditiof
mobile phones, ranging from more simple (such adingda
new contact) to more complex ones (such as addinigladay
reminder to the calendar).

If unable to finish a task within ten minutes, tesbjects were
asked to proceed to the next one. After solvingttek, test
subjects were asked to answer three questions nreaghe
tasks’ level of difficulty (1: easy, 2: fairly eas@: somewhat
difficult, 4: difficult) and one measuring readiseto switch
mobile phone user interfaces. The three questicasnimed
were:

QL.
Q2.
Q3.

Level of difficulty compared to their phone
Level of difficulty in finding a function

Level of difficulty in using a function

3.4 Equipment
The experiment was carried out with two mobile grgyreach
with similar capabilities, features, and releas¢esta Sony-
Ericsson T630 and Nokia 7250 (Fig. 1). Detailecbinfation
regarding the two models is available on the corgsan
respective web sites.

4, RESULTS

For T4, some users had created ‘fast-keys’ for filnetion in
their own phones, making results for source angetaphones
incomparable. Hence, we only consider results forT2, and
T3. For each of these three tasks we answer réseastion
RQ1, RQ2, and RQ3. As RQ4 does not directly relatento a
one distinct task, it is discussed separately.

Sony Ericsson

Figure 1: The two telephones used in the experimemtere
the Nokia 7250 (left) and the Sony-Ericsson T630 rht).

4.1 Task 1: Adding a New Contact to the
Address Book

Figures 2 and 3 show the completion times on task for
Nokia and Sony-Ericsson users, respectively, on stherce
phone and the target phone. Completion times foemepced
Nokia and Sony-Ericsson users were not signifigadifferent
(RQ1). This means that experienced users could ipertbe
tasks on their source phone equally fast, indepande the
model.

Completion time was significantly higher, t(16) =09, p <
0.01 (two-tailed), for test subjects using the Sé&migsson
phone as a target (RQ2). This means that unfamiiars can
more quickly add a new contact in the Nokia addbessk than
in the Sony-Ericsson address book.

When users switch from one phone to another, dp leeform
worse with the target phone than with their soupt®ne
(RQ3)? A t-test was performed for completion timascl, not
surprisingly, it took significantly more time, t(B4 -3.32, p <
0.01 (one-tailed), for the test subjects to congptéis task on
the target phone than on the source phone.

200 -
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Experienced Nokia users
Figure 2: Time spent on task 1 by users with Nokiasatheir

source using both a Nokia phone and a Sony-Ericsson
phone.



Figure 3: Time spent on task 1 by users with a Sony-
Ericsson source using both a Sony-Ericsson phone aad
Nokia phone.

4.2 Task 2: Writing and Sending an SMS to

a Contact in the Address Book

Participant 5 in the Nokia group did not finish ttask within
ten minutes; therefore the maximum completion tiofie00
seconds was assigned (Fig. 4). The results of dhg-&ricsson
group are given in Figure 5.

Again, completion times for experienced Nokia anohys
Ericsson users were not significantly different (RQ1

In order to perform a t-test on the difference énfprmance for
the second task, the data from participant 5 inNbkia group
was omitted because he did not complete the tagketarget
phone, and so, did not yield a valid completionetimihe t-test
shows that completion time was significantly highgi5) =

3.54, p < 0.01 (two-tailed), for test subjects gsthe Sony-
Ericsson phone as a target (RQ2). This means thfamiliar

users can more quickly create and send an SMS geessaa
contact in the address book using the target Npkime, than
users with Sony-Ericsson as a target phone.

When users switch from one phone to another, dp leeform

worse with the target phone than with their soupt®ne

(RQ3)? A t-test was performed for completion timasthis

task, and again, it took significantly more tim@2) = -3.85, p
< 0.01 (one-tailed), for the test subjects to catgthis task on
the target phone than on the source phone.

Figure 4: Time spent on task 2 by users with Nokiasatheir
source using both a Nokia phone and a Sony-Ericsson
phone.

Figure 5: Time spent on task 2 by users with Sony-ksson
as their source using both a Sony-Ericsson phone ard
Nokia phone.

4.3 Task 3: Making a Reminder for a

Birthday in the Calendar

Participant 3 in the Nokia group did not finish ttask within
ten minutes on their source phone; therefore th&imanm
completion time of 600 seconds is assigned (Figlnédrder to
perform t-tests for RQ2 and RQ3, the data of paditiB in
the Nokia group was omitted because he did not tetenphe
task and so, did not yield a valid completion tirilae results
of the Sony-Ericsson group are given in Figure 7.

Again, completion times for experienced Nokia anohys
Ericsson users were not significantly different (RQ1

The t-test shows that completion time was not S§icamitly
higher for test subjects using the Sony-Ericssoonphas a
target (RQ2).

When users switch from one phone to another, dp leeform

worse with the target phone than with their soupt®ne

(RQ3)? A t-test was performed for completion tinreshis task
and again it took significantly more time, t(32)=3, p < 0.01
(one-tailed), for the test subjects to complets tiaisk on the
target phone than on the source phone.
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Figure 6: Time spent on task 3 by users with a Nokiaource
using both a Nokia phone and a Sony-Ericsson phone.



Figure 7: Time spent on task 3 by Sony-Ericsson usetsing
a Sony-Ericsson phone and a Nokia phone.

4.4 Subjective Results

In terms of subjective assessment, is there ardiffee between
switching from a Nokia to a Sony-Ericsson phone aiue-

versa (RQ4)? The results of the questionnaire arengbelow
(Figs. 8-10); no answer from participant 3 in theki group.

In each of the figures it is clear that the expsréezl Sony-
Ericsson users find it easier to use the Nokia phibian vice-
versa. This is in congruence with the objectivaiitsaneasured
in terms of completion times. Finally, some additb
comments are presented from both testing groupgs.(EL-12).

Figure 8: Question one: General difficulty in usingthe
target phone, grouped by source phone.

Figure 9: Question two: Level of difficulty in finding
required functionality in target phone, grouped bysource
phone.

Figure 10: Questions three: Level of difficulty inusing
required functionality in target phone, grouped bysource
phone.

Figure 11: Comments on Sony-Ericsson phones from use
with Nokia as source.

Figure 12: Comments on Nokia phones from users with
Sony Ericsson as source.

4.5 Task Analysis: HTA

A significant result is that Sony-Ericsson userani it less
difficult to switch to a Nokia phone than vice-varsThis is
apparent from the differences in completion timed ghe
subjective difficulty ranking. To explain these dings, we
considered cognitive modelling of mobile phone rat¢ion.
One approach is the extended Keystroke-Level MGdEM)
[6]. Also, expert mobile phone menu interaction wasdelled
using GOMS and ACT-R [1]. For our work, in which
developing an exact model was not the goal, we etos
employ Hierarchical Task Analysis (HTA) [3]. We eloyed
HTA on both phones in T1, where first-time Nokiaerss
performed better than first-time Sony-Ericsson sisgRQ2).
The HTA of Sony-Ericsson showed that the task ighdly
more complex with this phone than with a Nokia phon
because it requires additional steps in order tmmaplish the
task. These additional steps were required in caeelect the
type of phone number (e.g. office number, home remmb
mobile number). The user was also forced to usadvegation



functions while inserting the contact informatidtor instance,
in Sony-Ericsson phones, after the user has irtsénee contact
name, they must select the information to be iesenext (i.e.
phone number, email, etc),
automatically requested the next required datahfgrcase, the
phone number).

Both the results of the experiment and the HTA candtated
to Ziefle [27] who affirms that “systems built with rather
complex interface are more difficult to use and vpie
additional and misleading user actions that arehedpful for
completing a specific phone function”. In the expant
performed by Ziefle, the Nokia phone was less cemphan
the other phones tested, resulting in higher efficy
measurements. An HTA for adding a contact with Nokia
phone used in Ziefle’s experiment was carried ound a
compared to our Nokia phone, resulting in the s#awel of
complexity for performing the task. This suggestsatt
switching from a more complex phone to a simplex mneasier
than vice-versa.

5. DISCUSSION

We conclude that is not possible to discard thestemrce of
usability gaps when a user with previous experieisciaced
with a new interface. In other words, we suggest # user
cannot switch smoothly from one mobile phone to tla@o
without some difficulties or challenges.

We assume that when a user comes into contact avitew
mobile phone interface (whether
experience with other phones or not) there is enleg curve.
We suggest that the learning process when switchingile
phones is different from the case when the usenbgwevious
experience with mobile phones.

However, the results of this experiment do not agslithe case
when a user with absolutely no mobile phone expegaises a
mobile phone for the first time. In this sense, shedy cannot
demonstrate that it is harder for someone who fgasfisant
experience with one mobile style to learn a newrface than
for someone with absolutely no experience to usentanface
for the first time.

When learning a new interface, the user with pnavio
experience might encounter problems for severatoma A
possible explanation could be that the new systedifficult to
use (or more complex, as mentioned before), not weuitive,
etc. Another explanation could be
discrepancies between the users’ current mentakhmwl the
functionality of the new phone. This last factomche also
related to users’ habit errors [26] which occur wiseuser has
been using a certain interface for a while and rirezly
applies knowledge about the familiar interface ®ing the
unfamiliar interface. Some other factors to considee the
user’s emotional attachment to previous modelsrands, their
background, and which segment of the user populatey
belong to.

5.1 Mental Models

The studies briefly cited in Section 2.1 addregsgioblem of
mental models in a broader perspective, but othalies such
as Ziefle [27] have determined the influence of rsise
experience in the usability of mobile devices. Eeftresses the
need of determining constellations of mobile photieg may
weaken or even cancel the advantage of expertsé.i.the
experienced, sophisticated mental model of an éxjms not
cover a ‘new’ technical configuration where prewWosplving
approaches as well as approved rules show to b#iaient...”

he/she has previous

the existence of

[27]. In this case, efficiency measurements in élxperiment
suggest that the mental model of the experiencetsusay not
have helped enough in order to seamlessly adafiietmew

whereas the Nokia phone phone (or could even have negatively impacted tloegss).

Further studies are required in order to confiria.th

An interesting comment from one of the users, coe
navigation style: “..l. don't like the way in which you access
the functions...” (Fig. 11). This user's commeniridine with
the results of the subjective assessment, sin@idation and
the usage of functionalities are normally assodiateith
navigation (see Figs. 8-9). Regarding this commkeg [12]
defined three components of menu navigation—interfa
metaphors, mental models, and design-driven intieracLee
suggested that a design error in any one of thosgenents
can induce errors in another one. Lee gives arrestiag
example related to mental models: “For examplehéf menu
hierarchy in the cell phone does not conform torsismental
models, they cannot perform navigation correctlffie results
from this study are indicators that it may either & design
issue in the Sony Ericsson phone or the mental hafdéokia
users that is not well-suited to Sony Ericsson elsoin order
to answer this question, further studies examinitige
navigation style of Sony Ericsson phones must réopeed
with users without any previous mobile phone exqreze.

5.2 Habit Errors

As explained above, when people use a certain mqitibne
frequently they establish a mental model of how phene
works. When switching from one phone to anothey tiray
have problems, because they have to create a natalmeodel
of the phone, and, naturally, they may wrongly tiser old
mental model in a new situation. This is closeljated to
mismatches as defined by Zapf et al. [26], who rasfi a
taxonomy of human error types when using officeliappons.
In particular, the errors that Zapf et al. call Bitaerrors” can
occur when switching between navigation styles.sReg20]
also mentions strong habit intrusions as one ofcdueses of
human error, where a frequently invoked rule is liedp
inappropriately.

Ziefle mentions an example in their study that che
interpreted as a habit error: “...when interfacey @ contra
intuitive learning rules that defy learnability afmbl the user
each time he tries again (example: the key thatisinterpreted
as confirmation key due to its position and siz&)the context
of this work, an example could be a key that isduser
confirming an action in one phone is similar inesend shape
to a key used for cancelling an action in a newnghdn such a
case, users may face difficulties with the new ghaoiue to
habit errors.

Kiljander [9] states that there is no differenceswitching from
one interaction style to another, but does notidenslements
such as habit errors. The interaction style co@ohain the
same, but the location of the functionalities adl ves the
design of the hardware interface may trigger ugghgsues in
consideration of habit errors.

In this study, a closer analysis of the occurringm®s was not
performed (measurement of total number of errargyray other
things), so a direct correlation between habit rerrand
usability difficulties in this context could not bestablished.
For this study, it was loosely assumed that thesgree of
errors would arise in the efficiency measuremesguming that
each time a user makes a mistake he/she needsrftonpe
additional tasks in order to recover, resultingaimincrease of
completion time. But a strict correlation could hbl any



means, be established through this study. Furtherman
analysis on the type of observed errors would béscequired.

5.3 Emotional Attachment

Another interesting comment from one of the usess wthe
following: “...1 have owned for a long time...” (Fig.1). This
connotes a certain emotional attachment to theigqus\phone,
which, due to the difference of brands in the wgdones,
should be noted. Park et al. [19] states that stibg
perception of ease-of-use of a new Ul does notctlire
correlate to the effectiveness and efficiency. im oase, the
first time Sony Ericsson users’ subjective assessne
regarding ease-of-use were aligned with the quativii results.
Another interpretation for this comment could battthe user
is habituated to the Nokia phone style, which @idative of
relationship between the difficulty in interactimgth a new
phone and the duration of exposure to the old one.

This motivates us to reconsider the segment ofsubat have
emotional attachment to brands and/or models, dsameisers
with mental models that have remained relativelghamged
for a long period of time. Soriano [23] offers exaas of how
segmentation of users may be a key factor in ssdgzroduct
design. However, we deem the issue of segmentatiobe
outside the scope of the work presented here.

6. CONCLUSION

Aiming to answer the research questions raisedhén first
section we conclude from this study that:

RQ1. There is no difference in task-completion tibegween
experienced Nokia and Sony-Ericsson users. Thisnenéfaat
experienced Nokia and Sony-Ericsson users can rpefddl of
the tasks equally fast.

RQ2. There are differences in task-completion tineéwben
first-time Nokia and Sony-Ericsson users. For taisand T2,
first-time Nokia users are faster than first-timeng-Ericsson
users.

RQ3. When users switch from one phone to anothey the

perform worse with the new phone (the target) thith their
familiar phone (the source). This means that, inoetance
with what users often say, it is more difficultperform many
common actions on a new phone than on a familiangh

RQ4. In terms of subjective assessment, there igferehce
between switching from Nokia to Sony-Ericsson aitgwersa
(from source 1 to target 2 and from source 2 tgead). In
congruence with the greater completion times fonsf the
tasks on the new phones, the first-time Nokia ufsusd the
unfamiliar phone easier to use than the first-tBoay-Ericsson
users did.

The HTA shows that, for some tasks, the Sony-Esitgthone
is indeed slightly more complex than the Nokia phoSince
experienced Sony-Ericsson users do not
completion times than non experienced Sony-Ericssans, it
also means that users overcome this initially himdefactor
after some time.

7. LIMITATIONS AND FUTURE WORK

A limitation of this work is that no significant glitative data,
such as log files or verbal protocols, was gathefdis could

have given more insight into why users with a S&mnigsson

phone as their source found it easier to use aaNpkione,
rather than vice-versa. But the fact that theseegifices exist
shows that usability issues within this context meagry

depending on diverse factors, among them the naifitthe

have greater

source and the target interfaces, as well as tees'umobile
phone background.

As mentioned before, we have not been able to lestagny
strict correlation betweehabit errors or mental modelsaand
usability problems when switching between mobileonps.
These were suggested as possible answers aligriadtive
exploratory character of the study presented.

A future study in which more qualitative data isttgaed by
means of thinking-aloud evaluation may vyield greatsight
into the users’ mental models. In particular, aralgsis of
specific types of user problems with a certain seuphone
could be useful to determine whether the mentalehotione
phone influences the use of another phone.

The work presented by Kiljander is a good referethe¢ could
be used for analysing different elements of a neodivice’s
interaction style and their impact on users witleagrhabit
intrusion.

Another suggestion for future work is the comparisé user
workload (i.e. level of frustration, mental effoetc) in order to
better analyse the learning process that the ssekposed to
when switching to a new mobile phone. This typestfdy
involving a greater number of participants would desirable
in order to produce robust statistical results.
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