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Considering the rapid movement of the United States 

and other countries towards an information society, it is 
of great importance to provide the masses with access to 
computer technology and its ever-growing benefits.  In 
many cases, �access� means having the actual technology 
(computer hardware); other times �access� involves the 
designing of the computer interface so that the user can 
effectively learn to use it.  This research addresses a 
problem that centers on the fact that apparent disparities 
persist in computer use/access among racial minorities, 
persons of lower economic status and lower education 
here in the United States [1; 2; 3; 4].  As our nation 
becomes progressively more information driven, the 
people (all people) need to have access to tools that will 
help them to exploit the use of the information provided.   
Individuals who lack access will be at a great social and 
economic disadvantage. 

There may be various interventions and solutions that 
can and should be used to dismantle the problem existing 
between the technology �haves� and �have-nots.�  
However, one aspect of the problem could be associated 
with culture and its influence on cognition.  Therefore, 
one solution may involve computer design interventions 
that take the influence of culture on cognition into 
account.  For example, Nesbitt and Norenzayan [5] report 
that cultural practices and cognitive processes are tied 
together.  They also state that those cultural practices in 
turn guide certain kinds of cognitive processes.  Nesbitt 
and Norenzayan [5] further specify that cultural schema 
and cultural models are produced within a cultural group.  
Cultural models are event schema that appropriately 
connect people with events, the social roles that they play, 
the objects they use, and the order of actions that they 
take.  These models are the tools that individuals in 
cultural groups use to moderate how they function, 
perform rituals, and play games [5]. 

There are many racial and ethnic cultures represented 
in the United States.   Beyond the racial and ethnic 
cultures are those cultures defined by one�s socio-
economic status.   One could project that those 
differences in culture should be a consideration for 
building effective computer interface designs.  A method 
to address the issue of cultural differences, and facilitate 

learning among users, is to select appropriate computer 
interface metaphors for a given cultural group.  Interface 
metaphors provide the benefit of user familiarity [6].  
These metaphors assist users in their expectations and 
predictions of computer system behavior or functionality 
[6].   Interface metaphors allow the user to exploit their 
current knowledge of other areas when learning how to 
use a computer [7].   The most common example of an 
interface metaphor is the �desktop� metaphor, which is 
the primary interface model for desktop/personal 
computing.  Accordingly, this research will explore 
computer interface metaphors as they relate to the 
economically underserved in comparison to cultures that 
are more economically affluent.    

In addition to exploring various computer interface 
metaphors, two other factors will be investigated: visual 
spatial ability [8] and computer related self-efficacy [9], 
which are known to influence computer performance.  
Perceived self-efficacy is defined as an individual�s belief 
about his or her capabilities to achieve designated levels 
of performance that have influence over events that affect 
his or her life.  Self-efficacy beliefs mediate how people 
feel, think, motivate themselves and behave [10].  
Investigation of these two factors shall provide 
information concerning individual differences among 
computer users of low socio-economic status.   Collection 
of individual differences data will provide insight into 
questions such as: (1) �is there a substantial relationship 
between spatial ability, computer related self-efficacy and 
computer interface metaphor preference among the 
economically underserved?� and (2) �which factors, if 
any, significantly contribute to determining performance 
using an individual�s preference for a computer interface 
metaphor?� 

In order to address the research questions, both 
qualitative and quantitative methods will be employed.  
First, focus groups, with content analysis, will be used to 
obtain different ideas and concepts that would be 
appropriate to use as computer interface metaphors.   
Multiple regression models will be used to give answers 
to the questions concerning individual differences.  The 
first projected outcome for this research is a set of 
metaphors that would appropriately assist the 



economically underserved as they learn to use computer 
systems. The second projected outcome will include two 
regression models.   The first regression model will 
determine which individual factors (computer related self-
efficacy and spatial abilities) influence an individual�s 
preference for an interface metaphor.  The second 
regression model will show which, if any, individual 
factors (interface metaphor preference, computer related 
self-efficacy, and spatial abilities) predict an individual�s 
performance on a computer system utilizing their 
preferred interface metaphor. 

Furthermore, the overall purpose of this research is to  
(1) determine a set of appropriate computer interface 
metaphors for the economically underserved, (2) 
determine if there are significant differences in 
performance when individuals of one culture are tested on 
computer systems that use a computer interface 
metaphor(s) recommended by another culture, (3) 
determine if there is a substantial relationship between 
spatial ability, computer related self-efficacy and 
computer interface metaphor preference among the 
economically underserved, and (4) determine which 
factors, if any, significantly contribute to determining 
performance using an individual�s preference for a 
computer interface metaphor.   

Finally, it is critically important to examine and study 
users of all kinds, and consider the affects of individual 
differences on performance with various computer 
interface designs.  This area of research will add to human 
computer interaction by determining a design method to 
extend computer technology to an even broader base of 
American users.  Furthermore, the results of this research 
may provide some headway into expanding computer (or 
information) technology to individuals of low socio-
economic status.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

References 
[1] National Telecommunication and Information 

Administration (NTIA), Falling Through the Net III: 
Defining the Digital Divide. 1999, U.S. Department of 
Commerce: Washington, D.C. 

[2] National Telecommunication and Information 
Administration (NTIA), A NATION ONLINE: How 
Americans Are Expanding Their Use of the Internet. 2002, 
U.S. Department of Commerce: Washington, D.C. 

[3] Spooner, T. and L. Rainie, African-Americans and the 
Internet. 2000, Pew Internet & American Life Project: 
Washington D.C. 

[4] Spooner, T. and L. Rainie, Hispanics and the Internet. 2001, 
Pew Internet & American Life Project: Washington, D.C. 

[5] Nesbitt, R. and A. Norenzayan, Culture and Cognition, in 
Handbook of Experimental Psychology, D.L. Medin, Editor. 
2002, John Wiley & Sons. 

[6] Neale, D. and J. Carroll, The Role of Metaphor in User 
Interface Design, in Handbook of Human-Computer 
Interaction, M. Helander, T. Landauer, and P. Prabhu, 
Editors. 1997, Elsevier: Amsterdam. p. 441-462. 

[7] Preece, J., ed. A Guide to Usability: Human Factors in 
Computing, Addison Wesley: Harlow, England, 1993. 

[8] Westerman, S.J., Individual Differences in the Use of 
Command and Menu Line Computer Interfaces. International 
Journal of Human-Computer Interaction, 1997. 9(2): p. 183-
198. 

[9] Torkzadeh, R., K. Pflughoeft, and L. Hall, Computer self-
efficacy, training effectiveness and user attitudes: an 
empirical study. Behaviour and Information Technology, 
1999. 18(4): p. 299-309. 

[10] Bandura, A., Self-efficacy, in Encyclopedia of human 
behavior, V.S. Ramachaundran, ed., Academic Press: New 
York, 1994. 


