
Introduction

Problem domain

In an increasingly wired world, digital libraries 
are increasingly serving a worldwide audience. 
Even if initially designed for a local user popula-
tion, a digital library can easily fi nd itself not only 
serving its own community and culture, but also 
representing that society to a larger, international 
audience. As ”cultural ambassadors” to the world 
(Komlodi, Caidi & Wheeler 2004, 585), then, the 
core mission of digital libraries has been height-
ened. So, too, are the factors and challenges associ-
ated with carrying out that mission.

The International Organization for Standardi-
zation (ISO)’s 9241-11 (1998) Guidance on Usability 
defi nes usability as ”the extent to which a product 
can be used by specifi ed users to achieve specifi ed 
goals with effectiveness, effi ciency and satisfaction 

in a specifi ed context of use.” (Wikipedia 2005)
Successful digital libraries are therefore designed 
with a clear purpose and serve their intended audi-
ence effectively and effi ciently in an environment 
that is both satisfying and easy to explore. User-
centered design grows more complex as the user 
population traverses cultural boundaries, though,
because of different cultures holding varying per-
ceptions of what constitutes an effective, effi cient 
and satisfying information-seeking experience. 

Related studies

Research into cross-cultural usability of digital li-
braries can be divided along two dimensions: the 
study of objective, technical factors, and the study 
of subjective, user-based factors.

Early studies on global digital library usability
focus on objective, technical issues such as multi-
lingual support, international character recogni-
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tion and interoperability (Borgman 1997; Oard 
et. al. 1999), or distributed digital library architec-
tures (Lagoze, Fielding & Payette 1998; Takahashi 
et al. 1998). Written in the early years of digital 
library development, the majority of these stud-
ies do not address the subjective cultural dimen-
sions of user-centered design. In part, this can be 
attributed to the natural progression of techno-
logical development, from technology-centered 
to human-centered design over time. Oard et al. 
(1999) acknowledge this technology life cycle, cit-
ing ”cultural and social aspects” as the highest of 
fi ve layers of technology, and stating the need for 
a ”greater focus on users.”

When attention turned to subjective cultural 
factors impacting digital library usability, empha-
sis was initially placed on global interface design 
principles, and insights gained from the human-
computer interaction (HCI) fi eld. Research has 
shown, for example, that interface design elements 
appropriate for one culture, such as color, icons 
and text orientation, may not be appreciated by 
users from other cultures (Barber & Badre 1998). 
It is not clear, however, whether interface design 
guidelines developed for software can be applied 
without modifi cation to the digital library model. 
Software can be ‘localized’; that is, versions can be
tailored for distribution within a particular cul-
ture or user group. Digital library designers can 
strive for maximum interface fl exibility, but must 
still consider the inevitable tradeoffs that exist be-
tween designing digital libraries for localization 
vs. globalization. A localized system may serve a
targeted user group well, while a system designed 
for global use runs the risk of serving no one 
well. 

Interface design, while important and funda-
mental to global usability, is clearly just one area 
impacting the effective design of cross-cultural 
digital libraries. Increasingly, research is focusing 
on deeper dimensions of the relationship between 
digital library usability and cultural background, 
including content presentation, organization, and 
information access points.

Researchers have long recognized the growing
importance of understanding cross-cultural us-
ability in digital library design. Despite this oft-
cited need for more research, there is still a notice-
able lack of focused studies in the fi eld. Komlodi, 
Caidi & Wheeler (2004, 592) found that ”Current 
DL UIs [user interfaces] and content do not serve 

international users very well…more research is 
needed on the behavior of culturally diverse user 
groups of information resources.” Caidi & Komlo-
di (2003, 62) note ”little research is available on the 
infl uence of culture as it pertains to the design and 
use of digital libraries,” while Duncker, Theng &
Mohd-Nasir (2000) lament that ”usability has 
seemed a relatively minor concern.” Similar ob-
servations have been made by Oard et al. (1999) 
and others. 

The reasons for lack of progress in the research 
of cross-cultural digital library use are manifold:

 • Defi ning even the basic operating concepts of ‘culture’, 
‘usability’ and even ‘digital library’ can be problematic. 
Dozens of sometimes contradicting defi nitions exist for 
these terms, with no particular one garnering universal 
acceptance by the academic community. Without the 
clarity and consensus provided by core terminology, 
scholarly discussion and progress is impeded. 

 • Even though theories of cultural orientation are well 
established, researchers can still fi nd themselves caught 
in a delicate balancing act when discussing cultural 
tendencies. Studies that tiptoe around cultural factors 
fail to generate focused, practical solutions, while those 
that over-discriminate can cross over into stereotyping 
territory. The majority of recent studies seem to fall into 
the former category, opting for ‘safety’, and calling for 
detailed studies by others. .

 • Finally, it should be noted that whether and the extent 
to which culture is truly a factor in digital library usabil-
ity is characterized as an open question by some (Caidi 
& Komlodi 2003), an inescapable fact by others (Barber 
& Badre 1998), and an underlying assumption by oth-
ers. (Vöhringer-Kuhnt 2001)

Another issue, one that is specifi cally explored 
herein, is the diffi culty of mapping identifi ed cul-
tural preferences to functional usability. [1] Even if 
one accepts the premise of a clear link between a 
user’s culture and her perceived usability of tech-
nology, it is not necessarily a straightforward mat-
ter to translate subjective cultural observations 
into executable design principles that promote 
usability. 

Some researchers discount the need for transla-
tion altogether. Barber & Badre (1998), for example,
argue that the concepts of culture and usability 
are merged together into a unifi ed concept termed 
‘culturability’, and can be readily operational-
ized by identifying ‘cultural markers’ in interface 
design. Such approaches, however, fail to recog-
nize the full depth and complexity of culture. As 
expressed by Duncker, Theng and Mohd-Nasir 
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(2000), ”Culture is not a monolithic block. It differ-
entiates into subcultures. Cultures can also over-
lap.” The same authors seem to fail to recognize 
this later in their own paper, though, by express-
ing the likelihood of a direct connection between 
colors worn by study participants of a particular 
culture, and their color preferences for Web inter-
faces. Such unsubstantiated correlations promote 
oversimplifi cation of the issues at best, and can 
lead to incorrect conclusions at worst. 

Recognizing the need for a model that explains 
and predicts the relationship between culture and 
usability, Vöhringer-Kuhnt (2001) proposed the 
use of established cultural variables as predictors 
of a user’s attitudes towards usability. Utilizing 
the fi ve dimensions of culture identifi ed by noted 
Dutch anthropologist Geert Hofstede (power dis-
tance; collectivism; gender roles; uncertainty 
avoidance; time orientation), he tested their value 
as an operational framework for global HCI de-
sign. This master’s thesis paper is refreshing for its 
vigorously empirical approach, and for its candor 
about failing to fi nd strong correlation between 
Hofstede’s cultural factors and perceived usability.

Premise and proposal

This paper accepts the premise of a relationship 
between culture and usability, but holds that the 
connection between the two is a complex, often 
indirect one. As identifi ed by Vöhringer-Kuhnt 
(2001), a means for ‘operationalizing’ the link be-
tween culture and usability is needed. In order for 
cross-cultural digital library research to progress 
beyond the study of objective, technology-layer 
issues, a framework is needed for discussing and 
evaluating subjective cultural factors in a deeper, 
more systemic way. Cognitive/educational theory 
is proposed and explored herein as a possible 
means for achieving this functionality. 

While an extensive review of the literature re-
veals this proposition to be unique, the idea fi nds 
its roots by uniting the observations of several 
other researchers:

Useful connections exist between the fi elds of multicul-
tural education and digital library design. 
Fox et al. (2002) discuss the connection between 
education and global digital libraries in depth, cit-
ing both the need to transform educational prac-

tice to meet an international audience, and the role 
digital libraries can play in that educational trans-
formation. Adams, Blandford & Lunt (2005, 176) 
also identify this link between culture, learning 
and digital library design, noting that knowledge 
acquisition has ”a social element which is often ig-
nored.” Although the authors were exploring the 
relationship between digital libraries and organi-
zational ‘communities of practice’, their observa-
tions apply equally to international communities; 
culture is not defi ned by national boundaries, and 
cross-cultural issues can arise within nations, be-
tween organizations, or even between academic 
fi elds.

Premise: Effective cross-cultural digital library design 
provides alternative modes of access. Multiple modes of 
access are essential for serving individual preferences, 
as well as cultural preferences.
Komlodi, Caidi and Wheeler (2004) delineate four 
criteria for evaluating the cross-cultural usability 
of digital libraries. Of these, two are objective fac-
tors that have been explored extensively (sup-
porting multilingual access; promoting universal 
interface design) and the third one is self-evident, 
if diffi cult to achieve (avoiding subjective bias in 
content selection and representation). The fourth 
criterion, that of providing alternative content 
organization and access schemes, appears to have 
been less frequently explored by researchers. This 
last usability criterion is emphasized by Hodge 
(2000), who points out that knowledge organiza-
tion systems are refl ective of their culture, and im-
pose a ”particular view of the world on a collection 
and the items in it.” Importantly, she also cites this 
as a refl ection of individual tendency, that ”people 
perceive the world through many modes”, and 
that ”some people comprehend information more 
easily in one mode than another.” 

The subjective dimensions of cross-cultural us-
ability, then, can be treated from the perspectives 
of educational theory and individual learning pref-
erences. This approach holds particular appeal in 
that it recognizes that ”access to a digital library 
should result in the presentation of a context that 
meets not only cultural expectations, but also per-
sonal preference expectations.”(Fox et. al. 2002) 
All three elements – cultural infl uence, individual 
knowledge acquisition and multiple information 
‘access points’ – are brought together in a widely 
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recognized cognitive theory known as Multiple In-
telligences. This paper explores the possible appli-
cation of multiple intelligence theory as a frame-
work for exploring the cross-cultural usability of 
digital libraries.

Multiple intelligences theory

A brief introduction

Howard Gardner is a cognitive psychologist and 
professor of cognition and education at the Har-
vard Graduate School of Education. In 1983, he 
published Frames of Mind: The Theory of Multiple 
Intelligences, a book that transformed the fi elds of 
cognitive psychology and educational practice by 
challenging prevailing, widely accepted views on 
cognition and learning. Rather than considering 
intelligence as a monolithic entity, Gardner posits 
that people perceive the world through multiple 
modes of interpretation and inquiry. 

Each identifi ed ‘intelligence’ is distinguished 
from the others based on neurological, biological
and cross-cultural evidence (Gardner 2004, xxvii), 
yet the entire theory is presented solely as a de-
scriptive scientifi c construct. As Gardner puts it, 
”these intelligences are fi ctions – at most, useful 
fi ctions – for discussing processes and abilities 
that (like all of life) are continuous with one an-
other” (2004, 70). The intelligences don’t exist as 
independent, isolated entities – they interrelate 
with each other, and ultimately don’t exist at all. 
They do, however, provide an important vehicle 
for describing and understanding individual and 
cultural differences in our approach to the world.

Gardner’s theory included seven discrete intel-
ligences when fi rst published in 1983: biological, 
logical-mathematical; linguistic-verbal; musical; 
spatial; bodily-kinesthetic; interpersonal and in-
trapersonal. He later added environmental/na-
turalist intelligence as an eighth cognitive mode, 
and has considered the possibility of additional 
intelligences, including existential and emotional 
intelligences (Gardner 1999, 47–66). As an initial 
framework proposal only, however, these addi-
tions are not included within the scope of discus-
sion.

A key tenet of multiple intelligence theory (here-
after, ‘MI theory’) is that while all human beings 
possess, employ and can appreciate each of these 

discrete intellectual modes, each individual is also
a unique amalgam of intelligences, a distinctive 
construct of relative intellectual strengths and 
weaknesses. Further, while stressing that a per-
son’s ‘MI profi le’ is not unalterable, cognitive re-
search has shown that personal constructs are 
both well-developed and deeply entrenched by 
the end of early childhood (2004, xxxii). 

Two important educational inferences are de-
rived from this fuller view of human cognition. 
First, Gardner discounts the value of standardized 
intelligence tests, which emphasize only linguistic 
and logical-mathematical modes of inquiry, and 
typically display cultural bias. Second, different 
instructional approaches are better suited for dif-
ferent modes of intelligence.

In many ways, Gardner’s theory closely resem-
bles the multiple modes of perception and access 
to knowledge organization systems referred to by 
Gail Hodge (2000), and Gardner acknowledges a 
close relationship between his theory and discus-
sions of learning styles. He states, ”Without ques-
tion, there will be overlap between these lists, and 
I may well be trying to get at some of the same 
dimensions as those in the ‘styles’ world”, but de-
fends his theory as unique in that cognition is de-
scribed as a complex blend of various capacities, 
and as inseparable from the experiential/cultural 
content that surrounds a particular individual 
(2004, xxxv). 

The cultural connection

This emphasis on a person’s environs is central 
to MI theory. Gardner defi nes intelligence not in 
terms of raw capacity or mastery, but as ”the abil-
ity to solve problems, or to create products, that 
are valued within one or more cultural settings” 
(2004, xxiv). An individual’s spheres of knowl-
edge are not developed within an internal cogni-
tive vacuum, untouched by the objects, persons 
and events in one’s environment. The different 
domains and disciplines valued by different cul-
tures exert a tremendous infl uence over how one’s 
intelligences develop, and to what extent they are 
mobilized. In the twenty-odd years since Gardner 
fi rst published Frames of Mind, he has placed in-
creasing emphasis on the role of culture, and he 
now cites adherence to the psychological theo-
ries of contextualization and distribution, both 
of which stress the inseparability of intellect from 
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one’s cultural setting (2004, xxvii). Culture and 
intellect are individual constructs, yet each shapes 
and constrains the other. Gardner states that a ma-
jor purpose of his work is to ”inspire education-
ally oriented anthropologists to develop a model 
of how intellectual competences may be fostered 
in various cultural settings” (2004, 10), and cites 
his own desire to conduct future research into the 
”diverse contexts in which intelligences develop 
and of the ways in which they develop in those 
contexts.” (2004, xxxvii)

Supporters and detractors

MI theory is not without detractors. In addition to 
equating his work with learning styles, critics also 
point to a lack of empirical validation, and ques-
tion its real-world utility. Gardner addressed these 
and other criticisms in a 1995 defense of his theo-
ry, entitled ”Refl ections on Multiple Intelligences 
Myths and Messages”. 

Forging a connection between culture and intel-
ligence also creates obvious opportunities for will-
ful or unintentional misapplication of MI theory. 
Gardner expresses great consternation at the work 
of researchers who reference his theory in defense 
of racial or ethnic characterizations, and strongly 
condemns such work. Gardner’s critics, however, 
argue that his work could not help but open the 
door to abuse of this sort.

MI theory has also won wide acceptance, partic-
ularly among educators, as a way to adapt teach-
ing strategies to individual strengths. Empha-
sis is placed on provided multiple ‘access points’ 
to a subject – narration, pictorial, discussion, 
hands-on, etc. (Gardner 1999, 169–172). It has been 
widely applied in the design of school curricu-
lums, museum design, software development and 
corporate training programs. 

MI theory and digital library usability

To date, however, MI theory has not been compre-
hensively applied to digital library design issues. 
Can Gardner’s theory provide a useful frame-
work for understanding cross-cultural variables, 
and how they impact digital library usability? 
Caidi and Komlodi (2003) characterize culture as 
”a complex and shifty notion that is very hard to 
operationalize in practice.” Can MI theory be ‘op-
erationalized’ into working principles for digital 

library design? If not, is it a useful model for un-
derstanding observations made in cross-cultural 
user studies?

This then, is the paper’s central point of inquiry: 
To explore whether a) Gardner’s theory of Multi-
ple Intelligences can provide a useful framework 
in the study of cross-cultural usability of digital 
libraries, and b) whether it can also provide the 
fi eld with a much-needed mechanism for imple-
menting fi ndings. 

An ideal framework will:

 • Move beyond the surface facets of cross-cultural digital 
library design, such as cultural color preferences and 
other interface design elements, to a deeper, fuller ap-
preciation of the complex relationship between user 
and digital library. 

 • Consider differences in individual and cultural behav-
ior in the same light, differentiating without discrimi-
nating. It will facilitate practical digital library design 
solutions that recognize the complexity of human be-
ings, and the complexity of their relationship with their 
surroundings. It will afford consideration of both indi-
viduals and cultures as fl uid, ever-evolving entities. 

 • Achieve a balance between localization and globaliza-
tion of design, facilitating usability across cultures, and 
allowing digital libraries to fulfi ll their primary mission 
as vehicles for learning. 

In the sections that follow, each of the cognitive 
intelligences identifi ed by Gardner are introduced 
briefl y, placed in a cultural context, and then dis-
cussed in terms of possible application to global 
digital library research and design. Not all of the 
identifi ed intelligences are equally suited for ap-
plication in a digital environment; for this reason, 
some will be treated in greater detail than others. 
Still, far from being a barrier to effective learning, 
digital library technology affords new and innova-
tive ways to support multiple modes of learning. 
Multiple intelligence theory has long been applied 
in physical classroom environments; now, digital 
libraries present a unique opportunity to support 
knowledge acquisition modes on an international 
scale. As Gardner points out, future developments 
in computer technology may well be developed 
that will eventually facilitate all modes of intel-
ligence, supporting ”learning and mastery in the 
full gamut of intellectual domains (2004, 391). 
This is the promise of future digital libraries, if 
cross-cultural usability issues can be successfully 
addressed.
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MI theory and digital library usability

Linguistic intelligence

Linguistic intelligence is characterized by the use
and comprehension of language, in both its writ-
ten and oral forms. As human beings, we are able
to perceive subtle shades of meaning in a writ-
er’s choice of individual words. As words are 
combined, we are also able to assess the interrela-
tion of words; we can recognize the phonology of 
sounds, and examine both the semantic intentions 
and syntactic constructions underlying linguistic 
communications. Ultimately, language is a tool 
that transcends lexical particularities. Long after 
the words are forgotten, the ideas and emotions 
communicated remain with us. Linguistic intelli-
gence provides us with the capacity to inform, to 
remember, to explain, to convince, and to even 
refl ect on language itself. It is perhaps the most 
closely studied of all intelligences, and is closely 
intertwined with all other identifi ed intelligences.

Linguistic intelligence, while universal, mani-
fests itself differently across cultures, particularly 
in a culture’s emphasis on oral versus written 
expression of language. Traditional cultures may 
place greater emphasis on verbal communication 
– on oral traditions and rhetorical skills, while oth-
er cultures place greater relative value on the writ-
ten word. As Gardner notes, while ”oral and writ-
ten forms of language doubtless draw on some of 
the same capacities, specifi c additional skills are 
needed to express oneself appropriately in writ-
ing (2004, 95). Contextual features of oral conver-
sation, including gestures and vocal infl ection, are 
lacking in written communication, and therefore 
must be supplanted in other ways. Further, the 
cognitive faculties drawn upon for written com-
munication can differ across cultures. Ideographic 
writing systems have been demonstrated to utilize 
different areas of the brain than phonologically 
based writing systems. All of these factors hold 
implications for digital libraries and the presenta-
tion of information to a global audience.

Digital libraries can better serve a global audi-
ence by supporting a wider range of linguistic 
communication modes and providing a wider va-
riety of content access mechanisms. The impor-
tance of this is underscored by Duncker’s 2002 
case study of Maori culture, and the challenges 
they face when interacting with digital libraries. 

As she observes (2002, 224), ”cultures that tra-
ditionally transfer knowledge in an oral fashion 
often embed their knowledge in stories, songs, 
artifacts and rituals.” Knowledge was historically 
transferred orally, and still refl ects itself today in a 
Maori preference for face-to-face communication 
and a discomfort with the formal classifi cation 
systems of digital libraries. Where appropriate 
and possible, a greater use of visual and audio 
communication tools may better support cultures 
that emphasize the spoken word. While textual 
communication will always play a central role in 
digital library design, an enhanced use of multi-
media may raise satisfaction levels and perceived 
usability of cross-cultural users. Because knowl-
edge organization systems refl ect a primarily 
Western understanding of subject classifi cation 
and publication formats, Duncker (2002, 229) also 
recommends search mechanisms that use natural 
language, and local phrases whenever possible.

Multilingual challenges of digital libraries are 
most often considered in a technical light, but ex-
tend well beyond the issues of translation and in-
ternational character recognition. Ideas can never 
be fully separated from the language in which 
they are fi rst communicated, and can never be per-
fectly expressed in another language. Any transla-
tion inevitably results in subtle shifts in meaning. 
Vladimir Nabokov, the preeminent 20th century 
author, wrote in three different languages (French, 
English and Russian), and often commented on
the expressive differences between them. As much
as he treasured the English language, he (1955, 
335) sometimes expressed regret about the ex-
pressive limitations it posed, seeing his native 
language as his ”untrammeled, rich, and infi nitely 
docile Russian tongue.” While digital libraries will 
never resolve the inherent imperfections of multi-
lingual translation, supplying users with content 
in a wider range of media formats may better con-
vey an author’s original intent. 

Musical intelligence

Musical intelligence is our human capacity to per-
form, compose and appreciate the tones, rhythms 
and melodies of organized sound. Cognitive stud-
ies have established it as a neurologically distinct 
mechanism from that of linguistic communication;
indeed, musicians alternately describe (Gardner 
2004, 101–102) their capacities as a form of ”mu-
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sical logical thinking”, the ”musical mind” or the
”aural imagination.” Often referred to as a lan-
guage, music provides human beings with a pro-
found form of personal expression, one that com-
municates the innermost essence of our experi-
ences and emotions, yet defi es direct translation 
or interpretation in a linguistic sense. Like linguis-
tic competence, musical intelligence is notable for
not being dependent upon external objects – one’s 
musical capabilities can be explored solely through 
an individual’s oral and aural senses. 

Musical intelligence is innate in all of us, yet 
evidence suggests it relies heavily on early cul-
tivation and immersion during childhood years. 
Musical intelligence may not be dependent upon 
one’s cultural environment for its existence, but is 
heavily shaped and infl uenced by it. Musical tal-
ent is emphasized to varying degrees in different 
cultures. In certain societies it is a highly valued, 
essential social skill, while in Western culture, 
Gardner (2004, 109) notes that music ”occupies a 
relatively low niche…and so musical illiteracy is 
acceptable.” Qualitative aspects of music are em-
phasized to varying degrees in different cultures, 
a fact that is borne out in the resulting sound. The 
music of certain cultures places emphasis on pitch 
variation, while others emphasize rhythmic devel-
opment. The acquisition of musical competence is 
approached differently in different cultures as 
well – some support intuitive, immersive musical 
development, while others stress formal training. 
Different cultures can also hold dramatically dif-
ferent understandings and attitudes towards how 
music ‘fi ts’ with society and relates towards one’s 
world. Individual performance, for example, is 
more heavily emphasized in certain societies, and 
conceptualizations about an individual’s role in 
the creation and ownership of music can also dif-
fer widely.

This multicultural perspective of musical intel-
ligence is particularly relevant to the design of
digital audio collections and services. Even do-
mestic ethnographic studies of music informa-
tion-seeking behavior suggest that musical genres 
are diffi cult for users to identify (Cunningham, 
Reeves and Britland 2003, 14–15). Digital library 
designers should consider how culture plays a 
role in user identifi cation of musical genres, and 
which music attributes best support searching and 
browsing activities across cultures. Developing 
digital library technologies that support queries 

on rhythm and pitch may better serve a global 
audience.

Users from different cultures may also have dif-
ferent ways of listening to and interpreting music. 
Understanding these differences in music compre-
hension has educational implications for digital li-
braries, pointing to how they can more effectively 
relate cultural heritage information: what music 
tells us about an originating culture, how a culture 
infl uences musical history and developments, and 
how musical cultures infl uence and interact with 
each other. 

Logical-mathematical intelligence

Logical-mathematical intelligence derives from our
interactions with the objects that surround us. It 
refl ects our ability to observe behaviors and ac-
tions in our environment, and then employ logi-
cal reasoning to make deductions and predictions 
about those behaviors. From earliest childhood, 
we learn that certain simple rules of logic apply 
to the world. As we grow, our abilities to reason 
grow both more complex and more abstract. In 
the sciences, which seek to explain natural phe-
nomena, these chains of reasoning always remain 
grounded in our physical surroundings. In the 
higher branches of mathematics, however, reason-
ing can grow increasingly remote from the imme-
diate physical world.

All societies universally possess and utilize log-
ical-mathematical intelligence; indeed, it has been 
referred to as ”the glue that holds together all cog-
nition” (Gardner 2004, 134). All cultures have also 
developed logical-mathematical capabilities that 
move beyond simple observations of the physical 
world to the realm of abstraction. In traditional so-
cieties, numerical abilities and logical thinking are 
highly developed, often in extraordinary ways, 
but still remain grounded in functions of day-to-
day importance within the culture. Western so-
ciety, however, has been peculiar in its relentless 
development of a formalized, higher realm of op-
erational thought, creating a fi eld of study that has 
grown increasingly abstract and arcane, requiring 
a steady accumulation of knowledge from genera-
tion to generation. This knowledge, though one of 
Western society’s highest accomplishments, is not 
necessarily directly relevant to its cultural milieu, 
or to the primary functions of everyday life. 
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Gardner notes that ”logical-mathematical intel-
ligence has been of singular importance in the his-
tory of the West”, yet also observes that this high 
valuation on the advancement of a single capacity 
may possibly come at the expense of others (2004, 
167, 164). While all cultures embrace a uniquely 
human ability to believe in a non-rational, as well 
as a rational world, the West’s rigorous emphasis 
on the principles of logic and demonstration has 
created a culture that differs markedly from oth-
ers in its willingness to continually challenge itself 
and its view of the world. These differences are 
refl ected ”in the ways in which individuals think 
about themselves and in how they communicate 
with other people” (2004, 164).

Digital library technology is grounded in a com-
putational tradition that refl ects specifi c logical 
techniques and assumptions. Users of a digital 
library, though, may share very different visions 
about information, the way it is logically pre-
sented, and how to interact with it. For example, 
Marcus and Gould (2000) observe different cul-
tural preferences in the structure of information 
organization. Some cultural groups express a 
preference for highly structured information and 
‘tall’ information access hierarchies, while others 
prefer more shallow structures and interfaces. 
These preferences can sometimes express them-
selves paradoxically. Duncker, Theng and Mohd-
Nasir (2000), encountered cultural user groups 
that resisted any tailoring of digital library design 
to their needs, seeing the challenges they encoun-
tered with existing (Western) systems as a kind 
of technical ‘badge of honor’. Vöhringer-Kuhnt 
(2001) found similarly varying cultural attitudes 
towards the relative value of a system’s ease of 
use.

Spatial intelligence

Like logical-mathematical intelligence, spatial in-
telligence is centrally associated with interpreta-
tion and understanding of the objects in one’s en-
vironment. It is the capacity to correctly perceive 
aspects of the physical world, and the ability to 
perform accurate mental transformations upon 
that perception, even when the physical object is 
no longer available for reference. Although heav-
ily reliant on visual stimuli, spatial intelligence 
also involves a separate sensory element; lack of 
vision does not preclude an individual from pos-

sessing and exploiting spatial intelligence. Spatial 
intelligence is a central aspect of problem solving 
– individuals often formulate mental solutions be-
fore affecting the solution in the real world. 

Spatial intelligence manifests itself in many 
ways, ranging from the ability to navigate one’s 
environment, to interpret two-dimensional repre-
sentations, to appreciate and/or create art, and to 
play spatially oriented games. Spatial abilities are 
greatly valued greatly in all cultures, although the 
specifi c manner in which it is developed and ap-
plied will vary according to the activities deemed 
essential in that society. Gardner describes a wealth
of extraordinary examples, from the ability of Es-
kimos to navigate seemingly featureless terrain, of 
African tribes to derive to the ability of mariners to 
navigate by the alignment of stars. Spatial think-
ing also plays an important role in many branches 
of science. Despite this wide range of applications, 
Gardner sees spatial processing as ”operating in 
essentially similar form across diverse cultures, 
and as relatively resistant to cultural molding”, 
when compared to the other identifi ed intelli-
gences (2004, 274). 

This view is not universally shared. Cognitive 
research into spatial usability has gained signifi -
cant by designers of digital libraries, particularly 
libraries that specialize in geographic information. 
Montello et al. (1998) pose a number of questions 
relevant to the cross-cultural usability of geo-
graphic information systems, including:

How do humans learn geographic information, and how 
does this learning vary as a function of the medium 
through which it occurs (direct experience, maps, descrip-
tions, virtual systems, etc.)? What are the most natural and 
effective ways of designing interfaces for geographic in-
formation systems? How do people develop concepts and 
reason about geographical space, and how does this vary 
as a function of training and experience? Given the ways 
people understand geographic concepts, do some models 
for representing information in digital form support or hin-
der the effective use of that information? How do people 
use and understand language about space, and about ob-
jects and events in space? How can complex geographical 
information be depicted to promote comprehension and
effective decision-making, whether through maps, mod-
els, graphs, or animations? How and why do individuals 
differ in their cognition of geographic information, per-
haps because of their age, culture, sex, or specifi c back-
grounds? Can geographic information technologies aid in 
the study of human cognition? How does exposure to new 
geographic information technologies alter human ways of 
perceiving and thinking about the world?
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The authors’ underlying belief that differences 
(including cross-cultural differences) in spatial cog-
nition impact the usability of geographic technol-
ogy stands in interesting contrast to Gardner’s 
views, and this may refl ect an area of academic 
confl ict. It is a topic deserving of further explora-
tion, because of the resulting implications for dig-
ital library design. If, as Gardner posits, spatial in-
telligence is deployed similarly across all cultures, 
then spatial technologies (maps, virtual systems, 
models, graphs, navigation systems etc.) might be 
important tools for promoting universally acces-
sible digital library design. If, on the other hand, 
spatial cognition differs across societies, culturally 
specifi c factors must be identifi ed and addressed
to ensure global usability. Marcus and Gould 
(2000)’s study, for example, suggests differing 
cultural attitudes towards interface asymmetry, 
density of content and number of choices. If dig-
ital library users perceive and move through vir-
tual space in different ways, providing a variety 
of navigation modes may enhance cross-cultural 
usability. 

Bodily-kinesthetic intelligence

Bodily-kinesthetic intelligence, like logical-mathe-
matical and spatial intelligence, involves our re-
lationship with physical objects and our physical 
environment. Gardner identifi es two discrete ca-
pacities associated with bodily-kinesthetic intel-
ligence – our ability to control our body’s actions 
for personal expression or functional purpose, and 
our ability to manipulate objects in our environ-
ment in a skilled fashion. Many human pursuits, 
including athletics, dance and acting, require pre-
cise physical coordination and execution of move-
ments. Other professions also require highly de-
veloped bodily-kinesthetic development, but in 
less obvious ways. Technicians, for example, may 
need to manipulate and rearrange materials with 
great dexterity and fi nesse.

Gardner acknowledges that some may initially 
reject the concept of a bodily intelligence, and 
attributes this as a refl ection of current Western 
culture. In recent decades, Western society has in-
creasingly compartmentalized the concepts of 
physical vs. intellectual pursuits, and has placed 
different cultural valuations on them. Although 
athleticism and other forms of physical prowess 

are highly valued in our culture, they are also seen 
as separate and ”somehow less privileged, less 
special” than academic pursuits (2004, 208). Some 
physical activities, such as dance, have reached the 
level of ‘taboo’ in Western society, particularly for 
young males, despite being an ancient, universal 
form of expression present in all cultures. These 
prevailing attitudes may even be subtly refl ected 
in the way cognitive psychologists discuss motor 
control as involving ”lower” functions of the brain 
cortex than ”higher” thought processes (Gardner 
2004, 210).

This disconnected view of the physical and men-
tal realms is not shared across all cultures, how-
ever, and Gardner invites us to question the dis-
tinction as a ”universal imperative” (2004, 208).
Indeed, few if any activities in any culture are com-
pletely reliant on just a single intelligence, and 
many incorporate bodily-kinesthetic intelligence 
along with the use of other cognitive facilities, 
such as spatial, or logical-mathematical intelli-
gence.

It is not immediately clear how an understand-
ing of differing cultural conceptions of bodily in-
telligence might translate into enhanced usability 
principles for digital library design. As virtual 
environments, digital libraries are already several 
steps removed from the physical realm. Recogni-
tion that physical skills are emphasized in a great-
er degree in some societies may perhaps suggest 
the use of greater manipulation activities in digital 
libraries – the ability to virtually move objects, and 
recombine them in ways that supports usability, 
learning and the communication of ideas. 

Ultimately, cultural bias in bodily-kinesthetic 
intelligence is inescapable in digital library design,
because of assumptions – largely Western – inher-
ent in the underlying technology. Digital libraries
are accessed via personal computers, which re-
quire highly specialized kinesthetic skills (i.e., 
mouse manipulation, keyboarding skills and use of 
other input/output devices). Even profi cient com-
puter users can gain new appreciation for these 
assumptions by attempting to use an unfamiliar, 
international keyboard layout. Effi ciency, effec-
tiveness and satisfaction with a digital library ex-
perience are all negatively impacted by the frus-
trations of using unfamiliar technology. Digital 
library designers therefore need to consider how 
to better support users with varying computing 
profi ciencies.
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Interpersonal / intrapersonal intelligence

Gardner identifi es two discrete capacities related 
to personal intelligence, an intrapersonal intel-
ligence that looks inward to a person’s internal 
feelings, and an interpersonal intelligence that re-
fl ects outwardly upon the feelings and personali-
ties of other individuals. While identifying them 
as separate cognitive activities, he acknowledges 
the relationship between the two is so connected 
as to be inseparable. One’s self-knowledge is de-
pendent upon one’s interactions with others, and 
a person’s relationships with other individuals are
drawn from one’s internal existence. Gardner 
therefore treats both intelligences jointly, and the 
same is done herein.

In addition to wielding great infl uence on each 
other, the two personal intelligences are in turn 
immensely impacted by the culture in which an 
individual is raised and resides. One’s culture pro-
vides the interpretive systems and nurturing that 
shape how individuals view their inner self, their 
role in the community, and the balance between 
the two. Gardner notes that of all the identifi ed in-
telligences, the personal intelligences display the 
greatest variety of forms, and are most impacted 
by one’s social environment: ”While the forms of 
spatial or bodily-kinesthetic intelligence are readi-
ly identifi ed and compared across diverse cul-
tures, the varieties of personal intelligence prove 
much more distinctive, less comparable, perhaps 
even unknowable to someone from an alien soci-
ety.” (2004, 240) 

In particular, cultures differ in their relative 
emphases on personal self vs. social self. Western 
society is known for being a highly individualistic 
culture; in contrast, Hindu culture eschews the as-
sertion of personal self over one’s outward role in 
the community. In between these two extremes, 
some cultures emphasize balance between the two 
personal intelligences, while others develop segre-
gated, compartmentalized roles for the two selves. 
Furthermore, different cultures place different em-
phases on the extent to which one personal intelli-
gence can assert itself over the other; some socie-
ties see intrapersonal self as being under the power
and control of greater society, while others (includ-
ing Western culture) believe personal self has the 
free will to infl uence and even change the world. 

The personal intelligences are perhaps the most 
signifi cant in terms of potential impact on the cross-

cultural usage of digital libraries. Indeed, without 
understanding the personal intelligences, it is
”diffi cult to understand the goals of many cul-
tures, and the ways in which these goals are 
achieved” (Gardner 2004, 241). Despite this im-
portance, they’ve attracted scant attention from 
cognitive researchers (Gardner 2004, 241). They 
do, however, fi gure centrally among cultural theo-
rists. According to noted Dutch anthropologist 
Hofstede, for example, cultures vary along fi ve 
primary dimensions:

 • Power distance (authority structures and hierarchies)

 • Collectivism vs. individualism

 • Gender roles

 • Uncertainty avoidance

 • Long-term vs. short term orientation 

Hofstede’s theory has gained wide acceptance 
among anthropologists, and has been proposed as
a framework for cross-cultural HCI design (Vöh-
ringer-Kuhnt 2001; Marcus and Gould 2000). For 
this reason, it must be considered as a possible 
alternative to MI theory, for approaching cross-
cultural digital library usability. Hofstede’s di-
mensions, though, can all be seen as falling within 
the scope of Gardner’s personal intelligences, sug-
gesting that MI theory is the larger framework, 
and one that incorporates Hofstede’s cultural vari-
ables. 

As such, Hofstede offers a useful framework for 
specifi cally considering the personal intelligences 
and digital libraries. For example, a culture’s au-
thority structure (power distance), gender distinc-
tions and emphasis on collectivism may all impact 
a user’s comfort level with self-expression when 
using the collaborative, community-building tools 
of digital libraries. Uncertainty avoidance may 
impact a user’s willingness to challenge presented 
viewpoints, or experiment with open-ended dig-
ital library activities. Time orientation may affect a 
user’s patience in achieving goals and completing 
tasks, or infl uence the perceived credibility of dig-
ital library materials. A heightened sensitivity to-
wards these interpersonal / intrapersonal factors 
can lead to the design of more welcoming digital 
libraries, libraries that invite broad, distributed 
participation across cultural groups.
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Conclusion

So – does Gardner’s cognitive theory provide a 
useful framework for understanding cross-cultural
variations, and how they impact digital library us-
age? Can MI theory be ‘operationalized’ into work-
ing principles for global digital library design?

The answers appear to be ‘yes’, and ‘no’, respec-
tively. 

MI theory does not map readily to digital li-
brary design principles, and not all of Gardner’s 
identifi ed intelligences have obvious implications 
for cross-cultural digital library usability. Relating
MI theory to specifi c digital library design guide-
lines proved diffi cult at best, and yielded less than 
satisfying results. While rich in explanations of 
cultural diversity, MI theory doesn’t easily trans-
late into practical usability recommendations. The 
premise itself may be faulty, or may be missing 
some essential element not yet identifi ed. Addi-
tional grounding in global HCI design and ethno-
graphic research may be needed.

Gardner himself views multiple intelligence 
theory as a solely descriptive construct, not a pre-
scriptive methodology, and has expressed surprise 
at the number of educational programs claim-
ing to implement MI theory (although he also 
endorses many of them). Taking a closer look at 
these programs, they all clearly share an empha-
sis on multiple modes of knowledge acquisition. 
Gardner may justifi ably distinguish his cognitive 
theory from the ‘learning styles’ fi eld, but it is less 
clear whether educational programs based on his 
theory can claim the same. 

MI theory’s appropriate role may therefore be 
as a descriptive model for interpreting the under-
lying cultural and cognitive factors of cross-cul-
tural usability. While not the solution-oriented 
route originally mapped out for the project, this 
is a far more satisfying and useful conclusion for 
the fi eld, and one that the author believes merits 
further research. Cultural differences are diffi cult 
to discuss accurately and without bias; MI theory 
provides a useful scientifi c construct for identify-
ing and evaluating qualitative cultural observa-
tions within an objective framework. When carry-
ing out future cross-cultural user studies, digital 
library researchers may therefore wish to consider 
the incorporation of MI theory. 

A practical framework is still needed to guide 
global digital library design, however. The ideal 

framework will ideally incorporate fi ndings from 
the fi elds of anthropology, cognitive psychology, 
education, user interface design and digital library 
development, and will map subjective dimensions 
of cross-cultural usability into operational design 
principles. Although this inquiry was ultimately 
not successful in identifying such a framework, it 
achieved success in recognizing the need for one 
and in clarifying the global usability challenges 
facing digital library design. 

Exploration of these issues has also led to a 
deeper appreciation of the problem’s complexity, 
and the need for additional research. The inte-
gration of cultural theory into human-computer 
interaction studies is still a relatively new area of 
study. As cultural factors are better understood in 
relation to interactive technologies, global usabil-
ity of digital libraries will no doubt improve.

Notes
 1. Several researchers use the term ‘operationalize’ to 

refer to this mapping process; although not strictly 
a word in the English language, the term is adopted 
for use within this paper.
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