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ABSTRACT ted early sources include Russo and Boor’s [13] paper "How
The focus of the research in human-computer interaction Fluent is Your Interface?” and a book "International User
(HCI) continues to expand. One example of this is the gro- Interfaces”, edited by del Galdo and Nielsen [3]. The rea-
wing interest in national and ethnic culture as a research to sons why designers got interested in cultural matters can be
pic. In this review, we examine the emerging field of cultu- traced back to changes in both technology and the user ba-
ral HCI by systematically analysing culture-related Gieire se. Internet and computer technology spread outside the We-
from five major HCI forums and past sixteen years. We fo- stern countries and the new global software markets became
cus on research methodology, technologies and cultures coquickly an important part of software developers’ business
vered, theoretical underpinnings and referencing prastic ~ Consequently, the user base diversified from mainly Western
We also discuss problems found on the basis of the reviewusers to the users representing varied cultural backgsound
and provide perspectives on the future research into alltur The cultural gap between the designers and the users was
issues. suddenly not only a gap between experts and novices, but
between different cultural traditions.
Author Keywords . )
Culture, design, HCI, review The cultural diversity has become a new challenge for HCI,
which until now has largely been dominated by Western
ideas and values. The studies that are taking up the challeng
are still relatively few and far between. In addition, theae
arch on the topic is fragmentary, introducing many différen
approaches, methods and concepts. While many authors ha-
ve given examples of the relevant research in their studies
INTRODUCTION . (and some authors have even published more lengthy dis-
In 1990, Grudin [4] presented his framework of the deve- cyssions on the topic, see e.g. [1,9, 15]), we are not aware

lopment of user interface design. According to him, the fo- f any studies that would have reviewed and evaluated the
cus of user interface design had been extending outwardsstdy of culture in HCI in a systematic way.

throughout its history, and at the time the fifth level of the

framework, that of work context and organisation, had just \we believe that the emergent area of cultural HCI could be-
started to attract more interest in the field. nefit from a systematic meta-review by several ways. First,

] ) o such review would show the research topic as a part of the
During the past sixteen years, Grudin’s fifth level has beco- general developmentin HCI, illustrating its entrance thie

me a common and acknowledged topic in HCI. At the same fie|d. Secondly, it would help in categorising the scatteged
time the focus of design has kept expanding, as the researsearch efforts under several approaches and highlighting t
lacking. Some examples of the new approaches reflectingand promising directions for the future research.

such concerns include emotional design [11], value-cdntre

HCI [2] and culture-centred design [14]. In our analysis we will review culture-related studies from

] ] ] ] ] four prominent HCI journals and one HCI conference du-
The interest in national and ethnic culture in HCI rose ring the past sixteen years. Our aim is to provide an over-
around the middle of the 1990’s. The most frequently Ci- yijew of the current research by classifying the studiesdase
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As we wanted to analyse systematically the occurrence and
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Figurel. Culture-related articles per year and publication.

entailed collecting the data in a rigorous way, using a apdin Although the final sample was not large, we believe it to re-
scheme with categories formed prior to analysis and paying present the acknowledged cultural studies in the field of HCI
attention to the objectivity of the results. The number of articles we searched from was considerable,
as there were a total of 3286 full-length articles in the sour
ce publications between the years 1990 and 2005. That is,
Data of all the articles included in the original population abou

As our main objective was to take a systematic look at o gos were dedicated to the studies of cultural aspects.
the culture as a research topic of HCI during a long time

scale, we collected the data from the established sources _ )

that would represent the most prominent part of HCI rese- Analysis and Coding Scheme _ _

arch. For that reason, we chose four well-known scientific A unit of the analysis was article. During the analysis, the

journals: Human-Computer Interaction (JHCI), Internatio first author of this paper went through the articles and col-

nal Journal of Human-Computer Interaction (IJHCI), Inter- lected and classified the |nf0rmat|0.n from them with the f':ud

national Journal of Human-Computer Studies (IJHCS) and of a code sheet that had been designed beforehand. Prior to

Interacting with Computers (IwC). In addition, we included that, the coding scheme had been tested and updated by two

the proceedings of ACM CHI conference into the study. This €VIEWErS.

was justified by the arguably high quality of the conference ) _ _

(judged by its low acceptance rates), the wide availability At t_he end of this process, the coding sheet included the fol-

of its proceedings via digital library and the fact that ieth  lowing parts:

United States ACM conferences are generally regarded as . . o

premier publication arenas as journals are in Europe [5].  ® Géneral information (name, author(s), publication, year,
volume, pages)

Beside the prominence, we considered comparability as an

important factor while selecting the sample for the review.

We thus restricted the review to the full-length scientific a

ticles, leaving out such material as short papers of the CHI

conference and introductions and book reviews published in

the journals. The data was further limited to the years of

1990-2005, which we believed would offer long enough ti-

me scale to see possible trends.

e Technology (web, groupware, embedded systems, etc.)

e Research methodology and approach (type of study, me-
thods)

e Sources of cultural theory (definitions, references)

RESULTS
We obtained the original sample by searching for the aglicle -, itural studies by source and year

conzjalnlng f)h? ter';mA’;(t:ult}[Jhre:[’ or "cultural"ollnf the ttﬂe, ke | As shown in Figure 1, HCI articles considering national /
words or abstract. Aftér thal, we removed Irom In€ Sampl€ oy pic cylture were rare in the first half of the 1990's. Despi

ghg aruckfes that uzled t_he t(arrr;]cullture Ina me?n_lng that WaSthe fact that culture is still rather a marginal researclictop
literent from ours' or in which cuiture was only in a mar- HCI, there is a noticeable difference between the first and se
ginal role. The number of articles in the final sample was 28. ¢, haf of the 16-year-period (4 articles between 1990 and
(For the fulllist of the articles, see [10].) 1997 vs. 24 articles between 1998 and 2005). Even though
TAlthough the concept of culture has many meanings, in this pa the total number of HCI articles has also grown during the
per we refer to culture as national and ethnic culture. Thesiw 'atef half, it is only about 1.2 times greater compared_f[o the
not consider, e.g., the studies of organisational culturéch have ~ €arlier half, whereas the number of culture-related asics
been widely discussed elsewhere. SIX times greater.
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IwC seems to be a pioneering journal in cultural HCI re- Design 39%
search. With its two special issues on culture (in 1998 and WWW 18%

2004), the journal has published eleven culture-related ar Groupware 18%

ticles, which is 39% of all the articles in the sample. IwC Embedded systems 14%

also has the highest percentage of culture (2.4%) when the Interface agents 7%

total number of published studies in each journal or procee- Other 4%

dings is considered. For IJHCI the corresponding percentag D)) 100%

is 1.6% whereas for the rest of the publications it is 0.5% or

below. Table 1. Distribution of technological areas.

Technological areas of the studies

We grouped the articles on the basis of their technological
areas (Table 1). Internet and groupware were the most com
mon technological contexts in the studies. However, nearly
40% of the articles were discussing design issues in general
without specifying a certain technology. In these artithes
topics varied from user interface design to usability eagin ~ Sources of cultural theory

ring and technology development. Culture is a concept that is difficult to define, a fact that is
generally acknowledged by many researchers also in cultu-
ral HCI. Thus, we were interested in finding out how many
studies would actually define culture and whose definitions
would be cited. As it turned out, in nearly 40% of the articles
the concept of culture was left without any definition. In ca-
ses where culture was defined, the most common source was
the work of Hofstede, whose definitions were cited in seven
studies. Hofstede’s [7] definition of culture as "the coliee
programming of the mind which distinguishes the members
of one group from people from another” was especially po-
pular.

reviewed studies the non-Western cultures were often com-
pared to Western cultures. The most common national cul-
ture studied was thus American (n=10), followed by Chinese
|(n:5), Japanese (n=4) and German (n=4).

Research approaches found

On the basis of the review, the most commonly used re-
search methods were questionnaires (n=13), formal experi-
ments (n=8) and interviews (n=8). Geert Hofstede’s [7] cul-
tural model and contextual methods were each used in four
studies.

In general, the reviewed studies approached culture ithre
different ways:

Studying culture as a characteristic of a user .
¢ ying We also analysed the main sources of cultural theory on

e Studying the (immediate) cultural context of a user the basis of the reference lists of the articles. As expected
the literature of cultural HCI and information systems was
e Studying culture as a larger system the most popular source of cultural information. Outside th

domain of computer science, cross-cultural psychology and
Most of the studies (57%) considered culture as a charac-especially the research on cultural dimensions (e.g, t8&ll [
teristic of a user which can affect the users’ cognitiveestyl and Hofstede [7]) was the most common source of cultural
attitudes towards technology or the meanings they give-to re theory. Marketing and management literature was also,cited
presentations. These studies were usually based on a@gniti but there were surprisingly few references to anthropelogi
psychology and favoured formal experiments and surveys ascal literature. In addition, only one of the studies incldde
their methods. references to the papers presented in the conferences rela-

ting to culture and technology (International Workshop on
Two other types of studies in cultural HCI were less com- Interactive Products and Systems (IWIPS), Cultural Attitu
mon, each representing about 18% of the sample. The stu-des towards Technology and Communication (CATaC)).
dies of the users in their cultural context were inspired by
"second wave” HCI approaches such as activity theory and DISCUSSION AND CONCLUSION

contextual de&gn.ﬂ?s dex_petﬁt_ed, obseflyﬁtl?r?s dand INBSVI®  \nje have conducted a meta-review of full-length articles pu-
Were common metnods In this group. the third group Const- yieheq in five major HCI forums that have discussed any

sted of studies which were concerned not so much with in- ;o0 o+ o nationallethnic culture. In total, we found 28hsuc
dividuals but with cultures as larger systems. Most of them studies [10]

were discussion papers addressing the relationship betwee

technology and culture, including topics such as cultwalf |, 5905, JHCI had the impact factor of 4.682, the highest of
tors in the adaptation of technology. all HCI journals [8]. Considering the absence of culture re-
lated articles in what appears to be the leading journalef th
Coverage of countries field and the small total number of articles, it can be argued
The studies in the sample covered five continents and a to-that culture is still a marginal topic in HCI. On the other
tal of 24 countries. Although the need for cultural research hand, considering that 24 out of 28 studies were published
is often justified by the Western bias in HCI, the traditional in the later half of the studied period (1998-2005), it seems
technology countries were well represented also in the cul- that culture has been getting more and more attention in the
tural studies of HCI. This follows from the fact that in the mainstream HCI during the past few years. This conclusion
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is further supported by the fact that the first cultural theme We therefore argue for employing more contextual, ethno-
issue in a HCI journal was published in 1998 and the first graphic studies that would provide new viewpoints to the
CATaC and IWIPS conferences were arranged in 1998 andresearch of cultural HCl and complement the traditional ap-
1999, respectively. proaches.

Although HCI is only one of the themes in aforementioned Future work

conferences (IWIPS deals also with other internationtidisa  This study is a part of the ongoing research into the studies
on issues, whereas CATaC is a multidisciplinary conference of cultural HCI. The sample of our initial analysis repretsen
attracting researchers from several fields that are dealingcultural HCI as a part of mainstream HCI. We are currently
with culture and technology), they have nevertheless pro- making a similar analysis of relevant articles from other pu
vided new publication arenas for the researchers inteteste plications, including the proceedings of IWIPS and CATaC.
in HClI and culture. Unfortunately, it seems that these confe \We believe that extending the breadth of our analysis will

rence series have currently only minor impact on the cultura allow us to make more detailed and accurate conclusions.
HCI. One probable reason for this is that neither the papers

nor the abstracts of the papers are available in an electroni ReEpeRENCES
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