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Abstract. Culture plays an important role in the global matkeay. It not

only affects products, but also impacts on usatghtaluation methods. In this
paper we first introduce culture theories and tiwm& of relationships in
thinking aloud usability testing and then review\gous research. Based on the
discussion, we extract the potential factors wiay influence cross-culture
usability testing and then propose a relationstopleh Finally, we discuss how
the two thinking aloud approaches may be useddsseculture usability testing.
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1 Introduction

With the advent of globalization and IT revolutiomge can no longer overlook the
aspect of culture in the design of user interfamed products. In order to capture
global markets, the products and software mustebted in target cultures to make
sure that they are acceptable and suitable for lpsopultural characteristics. But
some previous studies have found that culture mbt mfluences the products or
interface design, but also the design methods imsédilding interfaces [1]. Culture

affects the usability evaluation methods (UEMs)fofus groups, questionnaires,
structured interviews, and the understanding ofapiedrs and interface design [2].
Yeo’s study [3] shows culture also impacts on ugighiesting.

Usability testing, also called the thinking aloudethod, has been extensively
applied in industry to evaluate a system'’s protetypf different levels of fidelity [4].
The primary goal of a usability test is finding iat lof usability problems from
evaluators’ observations and analysis of userddaleand non-verbal behavior; thus,
the relationship between the evaluator and useeryg important for finding accurate
usability problems. Tamler [5] suggested estahbiigha trusting and supportive
relationship in order to make the users honestigldse their thoughts and feelings.

During usability testing, representative users agguired to complete pre-
established tasks by using the system. This measumteis largely related to specific
users and specific tasks. However, people diffeioss regional, linguistic and
country boundaries; therefore, if the evaluator arsgr have different cultural
backgrounds, they may be strongly influenced byrtheeal cultural perspective,
perception and cognition, so the interaction androonication between them may be
different from those who are from the same cult@iace usability testing involves
human-human interaction, the evaluator and usenltural background must be
considered, or else there may be a misunderstahaitvegeen them. Therefore, how to



build an effective relationship in the usabilitysttdhas become a key issue in cross
culture usability testing.

Although the thinking aloud usability test is gealfr thought to be an effective
and successful technique [6], practitioners doamwsiform to the theoretical basis of
the thinking aloud method in the industrial arelsioch was described by Ericsson
and Simon [7]. Therefore, Boren and Ramey [7] psggospeech communication
theory as a theoretical basis for thinking aloudusability testing, focusing on
evaluator-test user communication. Later we wiltaduce two kinds of relationships
in usability testing using the two thinking aloumbories.

Based on previous research, this paper analyzesatheept of cultural usability
testing and brings forward a relationship modedutiural usability testing.

2  Two Kinds of Relationships in Usability Testing

Thinking aloud has been a widely used method tdyspeople’s thought processes
and content. There are two different thinking aldbdories which can inform us

about the evaluator and test user relationshipsability testing. One is the classical
thinking aloud method which was put forward by Esien and Simon. This classical
model emphasizes that during the usability tessiges there should be little

interaction and communication between the user eraduator. The evaluator just
tells the user to speak “as if alone in the rooM"(.263]. The only interaction may
be asking the user to keep thinking aloud. Themisight relationship between the
evaluator and test user.

The other thinking aloud theory in usability testsadbrought forward by Boren and
Ramey [7] called speech communication theory. Tthieory focuses on the
communication between the evaluator and test Uséne practice of usability testing,
there is always a user and an evaluator. “Talk ds simply a form of action”
performed by the user alone, “but a mode of int&wat between users and
evaluators [7,p.267]. Relationship is much moreangmnt in this theory. The users
cannot ignore the evaluators, even silent onesy Bxpect a response, agreement,
sympathy, etc., from the evaluators. In the spemghmunication model, some key
issues need to be clarified:

» The subject of the test is the interface, not ther.u

» The test user is the expert, who is assumed tdageasaluable information of the
interface. The evaluator is the learner, whose n@sh is to get information from
the user’s speech and find usability problems.

» The evaluator should use undirected and undistuiddeshs to keep the users
focused on the tasks and at the same time, veelthigr thoughts fluently.

* When encountering contingencies during the usghéit, interaction between the
evaluator and test user is required.

* Inthe practice area, it is okay to probe with gioes to elicit more valuable
information, which is not allowed in Ericsson arich8n’s theory.

Ericsson and Simon’s theory is primarily focused aognitive processes, like
problem solving. However, in the usability teste thmain purpose is not only to get
the user’s thoughts, but more importantly, to det tiser's expectations, feelings,



design ideas, etc., of the interface/software. Stwag as the evaluator does not force
his/her own opinion on the user, it is okay to @l proper interactive relationship
between the evaluator and test user in the usabélit. We did some field studies in
Denmark, India and China. We observed how the lisalgractitioners do the
usability test in the industrial area. Actuallyat three countries the evaluators did
not listen passively, but actively interacted witle users on necessary occasions to
get more valuable information about the interfaces.

We can say that having a good communication arefdntion is very necessary
for usability testing. In order to get the fluemnemunication and suitable interaction,
a warm, supportive and trusting relationship cafsoignored.

3  Culture and Culture Theory

Culture has been defined in many different waysdifferent researchers. With
regards to the usability test, we need a more Bpatéfinition of culture. Thus we
introduce Honold and Nisbett's conception of cudturonold [8] defines culture for
the purposes of human computer interaction. Onéeofdefinitions is worthy of
mentioning:"Culture does not determine the behawfoindividuals but it does point
to probable modes of perception, thought and act@uiture is therefore both a
structure and a process” [8,p.329]. From Nisbe#&earch, we understand that people
in different cultures perceive the world differgntiwhich means that people’s
cognition and perception are different in differenttures. “Cultural practices and
cognitive processes constitute one another. Cllpractices encourage and sustain
certain kinds of cognitive processes, which thermpgiate the cultural practices” [9,
p.3]. Usability testing is a cognitive activity [[L@vhich, from the evaluator's eye,
sees the user’s behavior and comments. If theyrane the same culture, it may be
much easier for the evaluator to get the user'$ mesaning. If using a foreign
evaluator, it will require extra effort to undenstibthe user’s real meaning. Hence, the
effective communication and interaction is much enonportant in a cross cultural
usability test.

Regarding culture theory, considerable usabiliseeech cites Hofstede [2, 3, 11-
13] who has proposed five culture dimensions: powgistance (PD),
collectivism/individualism (IC), femininity/mascuiity (MF), uncertainty avoidance
(UA), long-term Confucian orientation. Marcus [1h&s investigated how culture
dimensions might affect user-interface designs. Hisearch seeks to help user-
interface designers cope with global product amdice development. Although it is
hard to design a universally usable interfaces ipdssible to provide guidelines for
UEMs applied in different cultures.

This paper elaborates on Nisbett’s culture the®ryfl]. His theory focuses on the
cognition and perception differences; for exampkxple from western countries and
eastern countries will be different in causal htttion, categorization, and attention to
the context vs. salient object [15]. This theoryrisre relevant to usability testing
because thinking aloud usability evaluation methoghp asks users to work on
typical tasks and to verbalize their task perforogaand thought process [16]. The
whole process involves users’ cognition and peroaptharacteristics. The results of



the usability test, i.e., usability problems, white found by the evaluators, are also
involved in the evaluators’ cognition and perceptaf the whole test process. When
cultural differences exist between the evaluatal t@st user, some usability problems
might be masked, instead of being uncovered. Ifcthitural influence is ignored, the
usability test UEM methodology may be inefficientgrovide accurate information
about the localized product.

From Nisbett's culture theory, there are two kimdorientation [17]: task-focus
orientation and socio-emotional relational orieiotat Task-focus orientation means
people’s effort is directed towards task-relatecilgoand attention is focused on
monitoring the extent to which these goals are gp@iccomplished. Socio-emotional
relational orientation means people’s effort anttrdion are directed towards the
interpersonal climate of the situation, and thewstto maintain social harmony.
Users from different cultures may be affected by fitreign evaluator/interviewer in
quite different degrees. Users, from socio-emotior&tional orientation cultures,
may be influenced more by the perception of a éredvaluator. On the other hand,
users from a typical task-focus culture may noirtileenced by the foreign evaluator,
since they focus only on their task and do not caweh about the evaluator’s status.

4  Previous Work on Relationship in Cultural Usablity

Yeo [3] examined cultural factors that may affadw results of usability evaluation

techniques. The aim of his study was to identifyareine and reduce the effect of
cultural factors that influence usability testitgitial results showed that an important
possible cultural factor is power distance: a tesr who was of higher rank than the
experimenter gave more negative comments abougrtidct than the one who was
of lower rank than the experimenter. Nisbett’'s adttheory suggests that Malaysian
culture is socio-emotional relational orientatiasitare. In the usability test the users
hope to establish a harmonic relationship withetaluators, so they do not want to
give too many negative comments during the usghi#ist, even if it is very hard for

them to complete the task using the system. Ifuber thinks the evaluator has a
higher rank, they may be more reluctant to providgative comments [3] since they
do not have a task-focus orientation; rather, thege to build a good relationship
with the higher ranking evaluator. So in Malays@riture, in order to get honest
results from usability testing, the experimentesdt be of the same rank or of lower
rank than the test subjects.

Yeo [13] explored the efficacy of the global-softeradevelopment lifecycle
(global-SDLC), which includes the design, implenagioin and usability evaluation
phase. He found that adapting software from a soautture to a target culture, the
design and implementation phase is efficacious,tietevaluation phase is not. He
employed three Usability Assessment Techniques (&)AThinking-aloud Technique
(objective measure), System Usability Scale (sulyeaeneasure) and Interviews. The
results of the Usability evaluations were foundb®inconsistent. He found that for
the less experienced computer users, or for thes wgleo were not familiar with the
evaluators, the objective measure and subjectivasare were not matched. Even
though these users performed poorly on the tas&y ttill provided positive



comments of the software in the interview. Accogdio Yeo, the cause of these
inconsistencies was the users’ reluctance to peowdtical negative comments.
Malaysia is a collectivistic country where usersntwio ‘preserve the face’ of the
designer. If Malaysian users were familiar with tialuator, they would not be
concerned about making negative comments [13] siheg would understand the
evaluator’s role in the usability test, and knowtttheir negative comments would
not destroy the good relationship with the evaluato

Vatrapu and Pérez-Quifiones [2] investigated thec&sfof culture on structured
interviews in the usability test. They carried @aintrolled experiments using two
independent groups of Indian participants by tweriviewers. One interviewer was
from Indian culture and the other from Anglo-Amaricculture. The results showed
that the culture of the interviewer had an effetttioe number of usability problems
found, on the number of suggestions made, and enntimber of positive and
negative comments made. They found that the ppatité who were from the same
culture as that of the interviewer (Indian cultubedught more usability problems and
made more suggestions than participants who weegviawed by the interviewer
who was not of the same culture (Anglo-Americampri their study, we can see that
when using a foreign evaluator, users may not biéngito talk as freely and
accurately as when using a local evaluator. Langumagy not be the key issue, since
in this research both interviewers and users cspkebk English fluently. We will
analyze the potential factors that may influen@essfcultural usability testing.

5 Main Factors in Cultural Usability Testing

From the above discussion related to thinking althebries, culture theories, and
previous research, we have extracted the basiorfa¢hat may influence cross-
cultural usability testing. We will briefly discusisese factors now.

5.1 Evaluator and User’s Cultural Background

Culture background needs to be considered sinaes fisen different cultures may

not be influenced to the same degree when thewisnea foreign evaluator. Sanchez-
Burks’s study [17] found that Northern Europeantund is a typical task-focus

culture, which means that users in those countriag not be influenced when the
evaluator is from another country since they payenaitention to the task, not the
evaluator. While East Asian culture and Indian uétare socio-emotional relational
orientation cultures, users in these countries bmynfluenced more when they are
with a foreign evaluator. For example, the studgalby Vatrapu and Pérez-Quifiones
[2] shows that Indian users who were with a foredgaluator did not like to talk as

freely as those who were with a local evaluatort Biis may not be the case for
Danish users. In our future study, we will use i@ifgn evaluator in India, China and

Denmark to see whether the effect degree is the sawlifferent kinds of cultures.



5.2  The Application/Software/Interface Being Tesd

The requirement of an evaluator's cultural backgrbus also related to the
application or product which is tested in the targdture. There are two approaches
to designing products for international marketsbglization and localization [18].
“Globalization seeks to make products general ehotgy work everywhere and
localization seeks to create custom versions fohdacale” [18,p.158]. If testing a
localized application which adapts specific cultueiements for a specific target
culture [19], the results of the usability test nimymore related to the evaluator and
user’s cultural background. Usability testing wilht provide accurate information
when a localized product is tested without congidecultural issues.

In Vatrapu and Pérez-Quifiones’s study, the websitich was tested was a
culturally localized website, which means people dther cultures might not
understand the background, purpose and other el¢tiadues of it. It is not easy for a
foreign interviewer to find the culturally sensgiwsability problems. On the other
hand, the users also did not discuss too much tivétforeign interviewer since they
thought the foreign interviewer did not understahdThe users with the foreign
interviewer just gave their opinions with littleromunication and interaction with the
interviewer which, in turn, influenced the usaliliproblems that the foreign
interviewer would find. This implies that when fegta culturally neutral application,
the influence of the difference in cultures betwagarviewer and user may not be as
big as a culturally localized application. In outure study, if we want to see bigger
cultural influences, maybe we should still use wally localized
application/software. Of course, we can also comptdme difference of testing
culturally localized applications and culturally uteal applications to see whether
cultural issues have the same effect.

53 Evaluator Effect

The influence of culture on usability testing mdsoabe derived from another factor
called the Evaluator Effect: the total number ddhibty problems found will depend
upon the knowledge and experience of the eval@atdrthe number of evaluators [6].

Hertzum and Jacobsen [10] examined three of thet madely used usability
evaluation methods, cognitive walkthrough, hewristvaluation, and thinking aloud,
and found that all of them suffer from a substdngsaluator effect. No two
evaluators evaluating the same interface and udirgsame usability evaluation
method found the same set of problems. The evaledfiect exists “for both novice
and experienced evaluators, for both cosmetic amdre problems, for both problem
detection and severity assessment, and for evahgatf both simple and complex
systems” [10,p.421].

The evaluator effect indicates that even in onéucel evaluators with different
experience will find different usability problem3he effect may be much more
significant when the evaluators are from two défgrcultures, since they do not even
have the same cultural background. Even though #reyboth very qualified and
professional, their cognitive process and knowledgenot be the same, which may
be a strong impact factor on cross cultural usghiisting.



In a cross-cultural usability test, how can we mizie the evaluator effect which is
derived from culture? It is very hard to change fbeeign evaluator's cognitive
process, but it may be much easier to increasdenitnowledge related to the
culturally localized application. The foreign evafor does not need to master all the
target culture, because it is impossible. But he gat some important information
just related to this application. Maybe he/she setdknow the background, using
habits and some related culture features of théicapipn in the target culture, which
will be very helpful for them to understand and coumicate with the users in the
usability test.

6 Relationship Model in Culture Usability Testing

Based on the above discussion, a cultural usabégting model was brought forward

(see Figure 1).
Relation:/ Users’ cultural background

 Evaluator’s cultural
background

« Evaluator's experience
» Taraet cultual knowledae

Evaluator factot X

Communication and interaction pattern
Perceived Usability Problems

Figure 1: Relationship Model in Cross-Cultural Usapiliesting

This model considers the evaluator's cultural baockgd (task-focus versus socio-

emotional relational orientation), experience amdwdedge related to the localized

application. There are four basic relationshipsveen the evaluator and test user:

» 1. Foreign experienced evaluator with little targedture knowledge about the
localized application----local users.

In this model, all the participants speak Englistthie target country. The foreign
evaluator just gets the instructions of the tasidtae procedures of the test, but does
not have any training for the localized applicatidine foreign evaluator does not
have much knowledge about the usage of the culjuletalized application in the
target culture. But the application also existstlie evaluator's culture and the
evaluator is familiar with such application in hief own culture; thus, the only
knowledge the foreign evaluator would need to miastthe related cultural issues. If
the foreign evaluator does not know the applicatiball, for example, chopsticks are
seldom used by Danish people, then it would notnbeessary to ask a Danish
evaluator to do the usability test with Chinesersige China.

In our pilot study [20], we used Microsoft Clipaas the application, since
regardless of which culture the evaluators camm frihey would know what Clipart



is and how to use it. But the Clipart which wageédss a culturally localized one. We
added a collection of culturally specific imagesl acons and a text document with
preformatted invitation text called “cultural cligato My Collections in Microsoft

Word'’s clipart organizer. The usability test issee whether the “cultural clipart” is
good enough for the user to make a traditional weghvitation in the target culture.

Above all, in this model, the foreign evaluator glidbbe usability professional.
The application which is tested should be a commpplication but culturally
localized. The evaluator does not have such knayde@bout the localized
application related to the cultural issue. Our @no see what is the communication
and interaction pattern in this situation, and hmany and what kind of usability
problems the foreign evaluator would find.

» 2. Foreign experienced evaluator with more targdtuce knowledge about the
localized application ----local users.

This model is similar to the first relationship. & bnly difference is that the foreign

evaluator will be trained with important relatedltaral information about the

localized application.

3. Local experienced evaluator----local users.

In this model, all the participants speak Englistthe communication and interaction

is better than the first two models, then we cdalganfer that the language does not

have a great influence that the difference mayrbe fthe cultural background. Of

course, in all the four models, participants areseim who are good at English.

» 4. Local novice evaluator----local users.

This model is similar to the third, except that kheal evaluator is not experienced.

In the four relationship models we can compare Mddand Model 2 to see the
influence of knowledge on the results of the usigttiést (relationship built in the test;
communication and interaction pattern; perceivedbilisy problems). Comparing
Model 2 and Model 3, what kind of knowledge does fibreign evaluator have to get
in order to do the usability test as efficaciouaky the local evaluator? Suppose in
Model 2 the foreign evaluator mastered all theteglanformation, and then compared
it to Model 3, would they get the same result?df, nvhat are the other main factors
that influence the cross-culture usability test™@aring Model 3 and Model 4, what
is the influence of the evaluator effect? Comparingdel 1 and Model 4, which
factor is more important, knowledge related to théture or the skill of doing a
usability test. By making these four groups of cangons, we hope to gain a clearer
understanding of cross-cultural usability testing.

6.1 Two Thinking Aloud Theories in Cross-CultureUsability Testing

As introduced above, there are two different thigkaloud approaches in a usability
test. The usability practitioners usually do notldw the rigid thinking aloud

approach which was proposed by Ericsson and Siframler [5] claims that thinking

aloud data which is generated by the users theesedl often inadequate. The
evaluator needs to probe questions which are irapbrfor the interface but not
noticed by the user, and he/she also needs to kisher understanding of the user’s
speech and behavior and get feedback from theiuseder to get the user’s real idea
and experience to the interface[5]. Therefore,dbmmunication and interaction is



very important for a usability test. A fluent andcsessful communication and
interaction also relies on a supportive relatiopstictually, it is much harder for
foreign evaluators to establish such supportivati@iships with native users in the
target country, even for experienced usability @ssfonals.

When professional evaluators conduct a usabiligy teith foreign users in the
target culture, they may follow the traditional wégricsson and Simon’s approach)
to do the thinking aloud, which means that therghmnibe less interaction and
communication. Since they may not be familiar witie culturally localized
application, they may not be certain what the @aitissue is that needs to be probed.
In order not to disturb and influence the users getdmore accurate information, the
better way is to interrupt them less and avoidefédading.

When native professional evaluators conduct a ligatist with native users, they
may be following the communication theory propodsdBoren and Ramey [7].
Previous studies [2, 20] show that, compared teifor evaluators, local evaluators
had more interrogative reminders, affirmative reaeirs, and help out behaviors.

Krahmer and Ummelen conducted two variants of Uisalbests under controlled
circumstances. One condition was based on EricasdnSimon’s protocol, and the
other on Boren and Ramey’s proposal [21]. Fromrthesearch, they found that
although the evaluators used different approachegprocess of thinking aloud while
carrying out tasks is not affected by the type ppraach that was used. The task
performance does differ. More tasks were completetle Boren & Ramey condition,
and subjects were less lost. But the number oéudifft navigation problems that were
detected and users’ evaluations of the websitdatgwaére similar.

From this study, we can see that no matter whidhkihg aloud theory was
followed, experienced usability professionals iflld similar usability problems. In a
specific culture with a local evaluator, the usergvaluation of the
application/software will not be influenced by ttienking aloud approach that is
used in the usability test. If foreign and locabkenators find quite different usability
problems, this may not be because they are follgwidifferent protocols with local
and foreign users, but may be due to their vandtlial background.

7  Conclusion

This paper has discussed the effects of culturthioking aloud usability testing and
the application of two thinking aloud theories irogs-cultural usability testing. As
the usability test needs test organizers, evalsatord users who may be from
different cultures, it is becoming increasingly ionfant to avoid the effect brought
about by cultural differences. In this paper weehdiscussed the cultural influence
on usability testing from only a theoretical vievipto In future studies we intend to
investigate from an empirical viewpoint what kinfirelations and communications
between evaluators and test users are the mostiedféor finding usability problems
of a culturally localized application during the abdlity test. We will design
experiments to validate the models proposed above.
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