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1. INTRODUCTION 
 
1.1 Research Problem 
A new Master’s degree in Information Management is to be offered by the Cape Technikon and the University of the 
Western Cape jointly. A knowledge repository has to be designed, constructed, tested and implemented. The content 
will be Information Management materials, including theses, research articles, conference proceedings and other 
resources on the topic.  The users of the knowledge repository will be advanced students from a culturally diverse 
background. 

The main problem at this stage is to define, design and test the interface to this knowledge repository.  This paper 
describes the research done to assist in the making of an informed choice as to which interface is to be used. 
 
1.2 Background 
Much research has been done on concept mapping, hyperlinks, information retrieval and cultural diversity, as discussed 
below.  Although these topics are not necessarily related, the authors have identified a need for combining them in a 
single research project (as reflected in the title).  

Concept maps provide a graphical method to represent knowledge.  They have been defined as follows: ‘Concept 
maps are two-dimensional representations of cognitive structures showing the hierarchies and the interconnections of 
concepts involved in a discipline or a subdiscipline’ [Martin 1994:11].  They are often used in education as a store for 
materials, or as a method of education in itself, as confirmed by some of the literature discussed below. 

The concepts on which hyperlinks are based, date back to around the mid 1940's.  A landmark article published in 
1945 identified a special point in a document, called an associative index.  If a user performed a certain basic action at 
this point, such as pressing a keyboard key, he/she would then be transferred to another relevant point elsewhere [Bush 
1945]. Nelson envisaged a similar situation with his Project Xanadu – he proposed a ‘docuverse’ (document universe) 
where all writing is linked and referenced [Butner 2001, Ellis 1996:126].   

Information retrieval as a topic is much older than the Internet, and empirical research in this field started well 
before its existence.  After this initial paving of the way for ‘modern’ Information Science, Calvin Mooers defined 
information retrieval in terms that quickly became accepted: 

‘In 1951, researcher and businessman Calvin Mooers coined the term information retrieval, to describe the process 
through which a prospective user of information can convert a request for information into a useful collection of 
references.  Information retrieval embraces the intellectual aspects of the description of information and its specification 
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for search, and also whatever systems, techniques, or machines that are employed to carry out the operation’  [Gupta 
and Jain 1997:71, Spink and Losee 1996:43].  

Cultural diversity is a complex subject, due to the large number of descriptors involved.  A number of authors have 
different views on what factors contribute to cultural diversity, as discussed in the literature survey in more depth.  
Gender, race, age, sexual preference and country of origin are some of the factors listed as defining different culture 
groups.  In South Africa, these issues used to be sensitive and were not discussed in open meetings, due to the country's 
history of racial segregation and apartheid.  Lately however, cultural issues have become a focal point in the drive 
towards equality in the workplace. 
 
2. LITERATURE SURVEY 
 
A detailed survey was done on the four topics identified above. 
 
2.1 Concept Maps 
Original work on concept mapping was based on an early theory of meaningful learning.  This theory was produced 
after Ausubel’s work on how learners learn large amounts of useful information from textual and verbal inputs.  
Ausubel’s subsumption theory is based on the premise that the acquisition of new knowledge is dependant on what is 
already known [Ausubel 1968]. 

The literature search has identified some of the most prolific authors/researchers in the field of concept mapping: 
Canas, Chang, Gowin, Novak, Rico, Rossi and Trochim.  An attempt was made to investigate some of their seminal 
papers.  

Novak developed the idea of concept mapping in an attempt to visually represent the structure of information 
[Novak 1991:45].  The method also indicated relationships between different sets of information.  Such a concept map 
(also called a Knowledge Graph) typically consists of network nodes (points or vertices) and links (edges or arcs).  Each 
node represents a concept, while each link represents a relationship between concepts [Lanzing 1997].  These links 
could be one-way, two-way or non-directional.   

An example of a simple concept map illustrating nodes and links is given in Figure 1. 

 
Figure 1 

 
The first thread which became evident from the concept mapping literature was the large number of software programs 
in existence to assist the user in creating concept maps.  Secondly, a number of application fields were noted: from 
educational, through medical to other fields such as law and tourism.  
 
2.1.1 Concept Mapping Software 
The literature search has provided links to a number of software products which could be used to create and maintain 
concept maps – some are free, others are commercial products.  IHMC Cmap Tools (v2.9.1) is available as a free 



downloadable program, and has been used to create the sample concept map shown in this paper (see Figure 1) 
[Institute for Human Machine Cognition]. 

A number of other programs can be bought online, as indicated in Table 1. 
 

NAME PRICE URL 
Inspiration $69 www.educationworld.com/a_tech/tech108.shtml 

Kidspirations $69 www.educationworld.com/a_tech/tech108.shtml 
EDGE Diagrammer V4.14 $50 and $790 http://www.pacestar.com/links/trial.htm 

Semnet Software Unknown http://trumpet.sdsu.edu/Semnet.sit 
Table 1 

 
Other programs include MindManager (www.mindjet.com.), Smart Ideas (www.smarttech.com), Visimap 
(www.visimap.com) and Thinkmap (www.thinkmap.com ). 
 
2.1.2 Educational Applications 
The largest number of applications found for concept mapping was in the educational area.  These authors describe in a 
variety of ways and levels of detail how concept maps were used to address some area(s) involving teaching or training. 

Adsit claims that concept maps are excellent vehicles for curriculum design, both in student-centred and problem-
centred situations.  It is claimed that the emphasis of the knowledge transfer process moves from ‘what do I want to 
teach’ to ‘what do I want students to learn’. [Adsit 2002]. 

Hughes and Hay did a study on the integration of various course designers’ perspectives on the development of e-
learning materials, using concept mapping.  A constructivist methodology was used at Surrey University, where a 
design team and other stakeholders produced their own concept maps.  These individual maps were then integrated by 
the project manager to produce an overall map, and the process produced positive results which enabled a more holistic 
approach to the design process [Hughes and Hay 2001: 557]. 

Another author found that mind and concept maps could be used with positive results in education.  The creation of 
an online course map was found to be a useful tool for assisting teachers to organize and communicate course content to 
the advantage of their learners [Ruffini 2002:1,17]. 

Some studies were found which focussed on collaboration in concept mapping.  Cicognani reports positive results 
in a study on the use of concept mapping as a tool to enhance online learning.  However, it is admitted that much 
research has to be done before strong conclusions can be made on the value of concept mapping in this field [Cicognani 
2000 150, 156].  Canas and others did a study, similar to Cicognani’s, on collaborative learning in Latin America.  
Although financial support has since been withdrawn, many of the schools having participated in this project are still 
using the system [Canas and others 2003]. 

Yet another collaborative study focussed on the support of the learning process using collaborative concept 
mapping.  Three tools were combined in an effort to advance student learning: collaborative learning, concept mapping 
and electronic technologies.  It was found that, although students required instruction on the use of these concepts, 
concept mapping and collaborative learning complemented each other positively [De Simone and others 2001:263, 
282]. 

Other authors ran three parallel sessions where students were encouraged to construct their own concept maps 
using one of three possible methods.  The effectiveness of ‘construct-by-self’, ‘construct-on-scaffold’ and ‘construct by 
paper-and-pencil’ respectively were compared.  ‘Construct-by-self’ means that the students had to create maps 
representing the information without a scaffold.  A scaffold is an incomplete version of a map.  Students use it as a 
guide for structure and organization of the material, and fill in the necessary missing information.  ‘Construct-on-
scaffold’ is when the computer program provides a scaffold for the students to use in order to complete the assignment.  
‘Construct by paper-and-pencil’ is when the students simply design and draw their concept maps on paper.  It was 
found that the first method (involving the student constructing his/her own concept map) was more efficient than the 
others for biology learning [Chang and others 2001:21, 32]. 

Ruiz-Primo and others looked at the cognitive interpretations of scores generated by alternative concept mapping 
techniques.  Again three different methods of presenting incomplete concept maps to students were used and compared 
(see Chang and others above).  They found that the ‘construct-a-map’ technique (construct-a-map from scratch, in 
which students constructed a map using concepts provided) was the most content-rich, and provided the students with 
the most freedom [Ruiz-Primo and others 2001:133]. 

Willson and others considered the use of concept mapping in the evaluation of the effectiveness of a programme 
which was designed to develop the understanding of primary teacher’s view of scientific concepts.   Concept mapping 
was found to be a flexible method, easy to administer.  However, post-course support would be necessary to elevate the 
level at which about ¾ of the teachers was operating [Willson and others 1994:121, 125]. 

Sturm and others did an empirical experiment with learning disabled students and the writing of descriptive essays, 
using (again) one of three support systems: no-map, hand-map and computer-map support.  The third method produced 
significantly more positive attitudes towards writing, while the last two methods increased a number of factors in a 
positive direction [Sturm and others 2002:124, 137]. 

Chang and others did a study on the effect of concept mapping as a graphic organizer in assisting towards text 
learning, again using three different concept mapping approaches.  Results proved that one method enhanced text 
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comprehension and summarization abilities, while another method facilitated summarization abilities [Chang and others 
2002:5, 20]. 

Sungur and others used 10th graders in a study on their perception of the human circulatory system.  They found 
that concept mapping instruction increased the students’ understanding of the topic [Sungur et al 2001]. 

Kinchin found that he use of concept mapping in UK classrooms is not widespread.  It appears that the two main 
reasons for the existence of this situation are beliefs of the teachers and the underlying philosophy of the curriculum 
[Kinchin, 2001]. 

With one exception, these studies all produced positive results on the use of concept maps in education.  Some 
reservations were mentioned, and should not be ignored when viewing the overall picture.  However, it does appear that 
other research has proven that concept mapping as a tool to organize and present educational materials has value.   
 
2.1.3 Healthcare and Related Applications 
Kim and others did a study on physiology tutorials and causal concept mapping.  It was found that concept mapping 
facilitated the learning process in the educational environment [Kim and others 2002:61]. 

Trochim and others used a support employment program for persons with severe mental illness in a study based on 
concept mapping.  A number of staff members of a psychiatric rehabilitation agency interpreted a concept map based on 
their specific program activity statements.  The implications of this methodology were considered, and it was found that 
concept mapping can be used to enhance the evaluation of programs [Trochim and others 1994].  

Marchand and others used a set of diabetic patients as subjects in a study on their cognitive structure before and 
after having followed an educational programme.  The study has proven that concept mapping is a suitable technique to 
explore patients’ prior knowledge and to visualize what they have learned after having gone through an educational 
programme [Marchand and others 2002:90]. 

Finally, Kane and others investigated concept mapping as a method to improve health care decision making, and 
came to the conclusion that it can bring order to a task that is otherwise difficult for a group or organization to achieve 
[Kane and others 2002]. 

As with the research done on the role of concept maps in education above, evidence seems to indicate that concept 
maps had a positive effect in all four these programs. 
 
2.1.4 Other Areas 
Fong claims to have done the first study on the use of concept maps in the law arena.  A group of students completed an 
assignment using concept maps, and an analysis of their reactions has shown that concept maps assisted the majority of 
the students in understanding the subject better than when traditional methods were used [Fong 1999:1, 14]. 

Bigne and others used concept mapping as a tool in marketing research, to establish the determinants of loyalty 
from the consumer’s point of view.  It was found that concept mapping added objectivity to the results of group 
dynamics, as found in focus groups [Bigné and others 2002]. 

Trochim used a slightly different form of concept mapping as an aid in planning and evaluation, in an attempt to 
bring order to a task which is difficult for groups or organizations to accomplish.  Although it is admitted that concept 
mapping is not the only way in which group conceptualization can be achieved, its pictorial presentation makes it a very 
useful procedure for group presentations [Trochim 2003].   

Trochim claims that planning and evaluation processes can be enhanced considerably by the use of a concept map.  
In planning, the setting of major goals, determining of available resources and capabilities, and many other plan 
dimensions can be represented with a concept map.  On the evaluation side, dimensions such as programs, samples, 
measures, outcomes and settings can be effectively incorporated in a concept map [Trochim 2003]. 

In summary, a number of advantages of the use of concept maps for educational purposes are supplied by the authors 
listed above, as well as Allen, Dyrud and Edmondson [Allen and others 1993, Dyrud 1994, Edmondson 1993]:  
- users can distinguish between essential and nice-to-know outcomes, 
- themes are easy to discover, 
- set ways of thinking are challenged, 
- concepts which are key to more than one discipline can be identified, 
- appropriate instruction materials can be selected, 
- conceptual relationships used for intended program and course outcomes can easily be explained, 
- concept maps provide a basis for discussion and 
- concept maps support a holistic style of learning. 

It does appear as if a statement made by one of the earlier pioneers of concept mapping still rings true in education:  
‘Meaningful learning involves the assimilation of new concepts and propositions into existing cognitive structures’ 
[Novak and others 1983]. 

Finally, a comparison between concept mapping and standard web pages using hyperlinks should be made.  
According to van Gie, a structural correspondence does exist between a concept map and a hyperlinked knowledge 
network.  Both can be viewed as a directed or a knowledge graph [van Schie 2002].  

An important study was done by Carnot and others by comparing web pages and concept maps as storage mediums, 
and inspecting how effectively users search for information using both interfaces.  Their results suggest that concept 
map based interfaces lead to higher accuracy in search performance than a typical webpage based browser [Carnot and 



others 2003].  Carnot’s work was considered to be fundamental to the current study, and results would be scrutinized for 
any correspondence or differences. 

A preliminary conclusion reached at this point is that concept mapping could be a usable alternative as the main 
interface to the knowledge repository.  The wide range of topics and subtopics, which is being envisaged, would appear 
to fit in well with the general structure of a concept map.   
 
2.2 Hyperlinks 
 
2.2.1 Operation of Hyperlinks 
In a traditional library the user is limited in the content he/she can access, simply due to the physical and time 
constraints of not being able to move quickly from one book/magazine/journal to another relevant one.  This other 
relevant document probably does exist, but there is not necessarily a pointer to it and even if there is one, it is not 
always physically practical to continually retrieve the next document from the system and continue reading.  However, 
the hyperlink concept changed this situation dramatically. 

Both Bush and Nelson’s ideas (section 1.2) are echoed in the Internet’s concept of hyperlinks – clicking on a 
hyperlink transfers the user to ‘another point’, which could be a different word/sentence/paragraph or picture on the 
same page, or a web site halfway around the globe.  This freedom of ‘movement’ contributed greatly to the freedom of 
content, which characterizes the information available on the Internet.  Hyperlinks are features of the Internet, and as 
such provide an easy way to navigate the vast world of information.  In some modern browsers, the mouse pointer 
changes shape (typically from a slanted arrow to a hand with a pointed finger) when it moves from ‘dead text’ to a 
hyperlink.   
 
2.2.2 Current Implementation of Hyperlinks 
Hyperlinks have become synonymous with the World Wide Web, and have been accepted as a way of linking from 
point to point, whether on the same web page, same web site or to any other web page anywhere in the world.  

Figure 2 could be viewed as an example of the use of hyperlinks to provide hooks to other information.  Typical 
modern news web pages often provides a large number of hyperlinks concentrated in a small area to the viewer (as in 
the example). Each links leads to a continuation of a news story elsewhere. 
 

 
Figure 2 

 
A recent relevant development was noted when a new search engine program was launched, which used a type of 
concept map to represent answers to a search.  Different concepts produced by the search are simply shown as 
hyperlinks (www.kartoo.com). 



 
2.3 Information Retrieval  
Before the advent of the world wide web, it appeared as if the study of information retrieval could bring order into the 
fast-growing world of information, and Baeza-Yates and Ribeiro-Neto identified a need for  ‘… efficient tools to 
manage, retrieve and filter information from this database’ [Baeza-Yates and Ribeiro-Neto 1999:367].  However, some 
early studies have shown that users were not all eager to become involved in the extraction of knowledge from an 
electronic source.  Jackson found that engineers are reluctant to use information sources.  The United Engineering 
Information Service failed to elicit financial support from the engineering profession to establish its services [Jackson 
1971:430]. 

Saracevic pointed out that the important notion of relevance sets Information Science apart from other related 
fields, such as librarianship and documentation [Saracevic 1975:323-324].  In later works, relevance as discussed here 
by Saracevic, was recognised as a parameter of information retrieval performance and was renamed ‘precision’.  
However, Saracevic’s discussion focuses more on the perception of the user about the retrieval parameters of 
documents than on actual measurements of these parameters. 

The advent of the Internet and the World Wide Web in the early 1990s created an information explosion unlike 
anything experienced by the industry before.  Information retrieval appeared to be the tool to manage this situation to 
the advantage of the user [Saracevic 1999:1058].  However, the rapid increase in the size of the Internet and therefore 
the amount of information available has put pressure on information retrieval to become the solution to the growing 
problem of locating relevant information.   

A study done on the value of Internet research stated that the traditional rules of research and scholarship have 
changed irrevocably with the Internet now being used as a reference source.  Some authors queried the standard of the 
information now so freely available [Nigohosian 1997].  

Three aspects of the growth of information retrieval, which has lead to the current status of the field, have emerged 
from background reading.  The first one is technological in nature, and is concerned with the means whereby the match 
between search terms and database entries are made.  The second area of development is associated with the problem of 
representing the contents of a document in a retrieval system.   

Finally the problem of psycholinguistics became evident: what happens in the mind of the searcher when an 
information need is transformed into a search strategy, and how does a searcher recognise the answer to his/her 
information need?  These three aspects will be considered separately below. 
 
2.3.1 Technological Background 
Firstly, work in the technological area started almost as soon as library collections were formed.  This occurred 
approximately at the beginning of the third millennium BC.  The Sumerians are credited as being the first people to 
store and classify written materials into ‘library collections’, with the purpose of allowing various social groups to 
function better [Cover 2001].  Everyday activities and literature were recorded on clay tablets, which were stored in 
special areas, with only a label bearing the opening words of the document as sole method of indexing [Greek Libraries 
2001].  The physical creation of these clay labels could be viewed as one of the first implementations of technology 
towards establishing indexing.  In the absence of any advanced technological tools to make information retrieval 
possible, these ‘libraries’ were little more than marked collections of ‘documents’.   

Lancaster broadly defined the development of methods for the physical implementation of information retrieval 
systems as spanning a number of decade-long periods (the definition for the 1990’s was a prediction): 
-   pre-1940s pre-co-ordinate systems, manual, printed book/card form 
-   1940s  post-co-ordinate systems 
-   1950s  punched cards, microfilm 
-   1960s  computer-based magnetic tape systems 
-   1970s  online computer based systems 
-   1990s  completely paperless systems 
[Lancaster 1978:15]. 

The high-powered computer era we currently find ourselves in provided the much-needed technology to empower 
this development, where document matching is made through inverted indices, string and positional searches.  This 
increasing power of the technology has removed the economic constraint on the searching mechanism: any 
characteristic of the document could now be matched to a search query.  In fact, there was now no technical constraint 
to prevent an index from including every single term of a given textual document in the index.  This has been done 
some time ago, in the form of typical Bible concordances such as Strong’s Exhaustive Concordance, first published in 
1890.  Since all the matching features so far have been based on text only, there remain some areas where matching has 
not yet been perfected: special notations such as music files, photographs and other graphical information. 
 
2.3.2 Content Representation Background 
Secondly, the content representation issue is addressed.  The most ideal representation is simply to include the whole 
document as the index (as mentioned above), but the initial absence and later the limitations of technological tools (such 
as storage space) made this ideal impossible to achieve.   



During the late 1950s and 1960s, noted authors did landmark work in the area of document content presentation.  
The controversial Uniterm system sparked interest in the UK and the USA, which led to the Cranfield tests by 
Cleverdon and Keen [Cleverdon, Mills and Keen 1966, Robertson 2001, Tonta 2001]. 

Documents were indexed via a single term in the Uniterm system (hence the name), having been extracted from the 
document title or abstract.  After some structured tests, Uniterm results were compared to those using more traditional 
indexing methods.  The test apparently broke down owing to the disagreement over relevance judgement, and the 
results were inconclusive.  One group of testers claimed that the Uniterm system worked well, while the other claimed 
the exact opposite [Ellis 1996:1,2]. 

The actual Cranfield series of tests was done at the College of Aeronautics, Cranfield, UK.  It involved another 
comparison of performance, this time between the Uniterm system and a modified version of the Universal Decimal 
Classification (UDC) system.  A subset of 200 documents on aeronautics was extracted and used as the master 
collection of documents.  A further extract of 40 documents from this set was made, and these documents were used to 
generate a set of 40 artificial requests.  The assumption was that if query number one was submitted, document number 
one should be returned as being the most relevant document from the collection of 200 documents.   

Although certain inherent limitations of the study were evident, it did prove the effectiveness of the Uniterm system 
above the UDC classification [Ellis 1996:2].   

This test was followed by the so-called Cranfield I test, which involved a comparison between four different 
indexing systems.  Again a collection of master documents was used (this time 18 000), and it was indexed using each 
one of the four indexing systems.  Using the same source document principle as with the previous test, 1200 questions 
were drawn up based on these documents.  Searches were done, and the success or failure for each one noted.  The 
performance of the four indexing systems was approximately equivalent, with a success level of between 73.8% and 
82.0%.  Again it was proved that the Uniterm system performed equally well compared to more conventional systems 
[Ellis 1996:3,4].  Many authors levelled extensive criticism against the Cranfield I tests, mostly resulting from the 
concept of using source documents from which to derive the queries [Ellis 1996:5]. 

Another series of tests, aptly called Cranfield II, was undertaken next.  It was based on different indexing 
devices/languages, rather than a test of indexing systems.  A total of 211 search requests were elicited from the original 
authors of each document (out of a sample of 1400 documents).  Thus the measure of effectiveness of this test 
compared to Cranfield I was explicitly relevance-based.  This test proved that single-term index languages delivered the 
best performance, and that precision and recall are inversely related [Ellis 1996:6,7]. 

A number of other developments followed: the SMART retrieval system, Oddy’s THOMAS retrieval program, 
Rich’s GRUNDY system and a variety of expert intermediary systems like CONIT, CANSEARCH and PLEXUS [Ellis 
1996:23,45,56,66].   

Shortly after the Cranfield tests, Lancaster defined information retrieval as follows: ‘Information retrieval is the 
process of searching some collection of documents … in order to identify those documents which deal with a particular 
subject’ [Lancaster  1978:11].   

This author also claimed that the early history of computer-based information retrieval had never been documented 
properly, and started work on MEDLARS - Medical Literature Analysis And Retrieval System.  It was the first large, 
freely available system which allowed access without security or other restrictions [Lancaster 1978:35,36, Tonta 2001]. 
 
2.3.3 Human Perspective Background 
In the third issue the focus moves from technology and methodology to the human side.  How does the human searcher 
approach the task of finding information in a collection of information?  How does he/she convert the perceived 
information need into a search strategy?  What effect does experience have on the user’s perception of information 
usefulness?   

Tonta reported on information retrieval systems, choosing to focus on failure rather than success of document 
retrieval.  Referring to the complexity of success or failure measurement in information retrieval, Tonta admits that it is 
not even clear what a search failure is, and refers to user satisfaction as an alternative measurement.  The possibility of 
using precision as a measure of search failure is mentioned, where it is taken to be the failure to retrieve relevant 
documents only.  Finally, three tools are defined which could be used to measure effectiveness of document retrieval: 
-   precision failures (retrieving non-relevant documents) 
-   recall failures (missing relevant documents), and 
-   fallout failures (retrieving too many irrelevant records) [Tonta 2001]. 
 

2.4 Cultural Diversity 
It is claimed that cultural diversity and technology are interrelated in today's workplace, even to the point where the role 
both play is considered necessary for survival [Elmuti 2001:1].  Cultural dividing factors such as gender, age and 
country of origin are claimed to be the reason for the lacking of skills required to use the latest technology. It is also 
claimed that there are more single mothers in today's society, which naturally increases the need for these mothers to 
work and earn their own income, resulting in a change of the male to female ratio of workers [Elmuti 2001:2].  
However, the same author claims that there is still a shortage of female workers in the high technology related fields.  
Currently females fill only 20% of these jobs [Elmuti 2001:3].  Gaudin claims that females find high technology 
occupations dull and tedious, and with little scope for exercising creativity [Gaudin: 1999].   



Imai and Lessem placed a high premium on country of origin as a factor dividing cultures, after having done a 
study of Japanese management within local and transplant settings [Imai 1986, Lessem 1990].  Barnett claims that 
language plays a major part in cultural divisions, and refers to the role it played in South Africa in past apartheid 
policies, radio services and other broadcasting media [Barnett 2000:56]. 

The US Small Business Administration organization claims a top business journal states that effectiveness in 
business will depend on managers being able to handle greater cultural diversity [SBA 1997:1].  A study by the US 
Department of Labor states that in 2000, minorities, immigrants and women will constitute 85% of new entrants into the 
workforce [SBA 1997:1].  Another claim is made that a person who is: male, white, heterosexual, Christian and 
between the ages of 21 and 50 is considered to be non-marginalized.  Any deviation from these norms classifies a 
person as being marginalized - this definition clearly puts a large percentage of the world's population in the 
marginalized box! [SBA 1997:2]. 

A study was done by Collett, using two groups of MBA students.  The first group contained participants of similar 
backgrounds, while the second were from diverse backgrounds.  All teams had to perform the same set of tasks.  It was 
found that the first group achieved a high degree of co-operation and agreement, but that the second team performed 
better and exploited their creative advantage to a larger degree [Collett 1999:81]. 

Canen and Canen consider the handling of cultural differences to be one of the most relevant factors as applied to 
the success or failure of companies.  When viewing mergers, acquisitions and other forms of partnerships between 
companies of different origins, it is further claimed that 80% of these do not reach the expected success rate as a result 
of cultural differences [Canen and Canen 2001:145].  Another author claims that culturally diverse teams of workers are 
more creative and perform better than teams made up of a similar background.  However, this increase in creativity was 
sometimes found to go hand in hand with a decrease in performance [Collett 1999:81].  Elmuti also claims that if a 
company reflects the cultural diversity of its customer base in its workforce, it attains a competitive edge [Elmuti 
2001:1] 
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Age    √   √ 
Birth  
Country 

 √    √  

Disability    √    
Education    √    
Family 
Status 

   √    

Gender   √ √   √ 
Language √    √   
Race   √ √ √  √ 
Religion    √   √ 
Sexual 
Orientation 

   √   √ 

Skills 
Characteris
tics 

   √    

Table 2 
 
An attempt was made to identify those elements considered to be the reason behind classifying people as being 

culturally diverse.  The works of the authors noted above, and some others were consulted, and a summary made of 
their perceptions on these factors (see Table 2). 

Those elements, which are recognized by more than one author as being culturally decisive, were chosen for the 
experiment described below.  Thus the following seven factors from Table 2 were included in the experimental design: 
age, birth country, gender, language, race, religion, and sexual orientation. 
 
3. EXPERIMENT DESIGN AND EXECUTION 
 
3.1 Limitations 

Since the target audience for the knowledge repository consist of groups of Master’s students, the participants in 
the experiments were chosen to resemble the target audience as closely as possible.  Two groups of current Master’s 



students at the Cape Technikon were involved in the experiment.  Since advanced student classes (at M and D level) are 
smaller than undergraduate classes, sample size was an obvious limitation, and the results of this study will only be used 
to direct further research, and will not serve as an ultimate decision-making mechanism. 

Furthermore, a simple web page with hyperlinks and an equally simple concept map were designed as test 
interfaces, so as not to present an overwhelming amount of data to the participants. 
 
3.2 Design 
A set of 8 web site addresses was chosen, each one pointing to a different academic research resource.  This choice was 
made to create a familiar environment for these students, thereby omitting variables such as widely differing sets of 
prior knowledge.  All the students were familiar with academic resource hunting.  A web page with hyperlinks 
embedded in text was then created, in parallel with a concept map with these same links embedded with some of the 
concepts. 

A simple questionnaire was designed (see Appendix) to obtain enough demographic data from the participants, to 
make certain cultural divisions possible.  The list of seven factors extracted from Table 2 (section 2.4), were used to 
create the first part of the questionnaire (Section A: Demographics). 
 
3.3 Execution 
A total of 23 Masters students participated in the study.  The demographics of these participants are given in Table 3.   

 

Pa
rt

ic
ip

an
t  

G
en

de
r 

R
ac

e 

Se
xu

al
 O

ri
en

t. 

R
el

ig
io

n 

H
om

e 
L

an
g.

 

A
ge

 

C
ou

nt
ry

 o
f 

B
ir

th
C

ou
nt

ry
 li

ve
d 

1 F Afri Het Chr Lab <40 Nig Nig 
2 F Afri Het Ath Xho <40 SA SA 
3 M Afri Het Chr Oth <40 Nig Nig 
4 M Afri Het Chr Eng <40 Nig Nig 
5 M Afri Het Chr Xho <40 SA SA 
6 M Col Het Chr Eng <40 SA SA 
7 M Col Het Chr Eng <40 SA SA 
8 M Wh Het Chr Afr <40 SA SA 
9 M Wh Het Oth Eng <40 SA SA 
10 M Wh Het Chr Eng <40 SA SA 
11 M Wh Het Chr Afr <40 SA SA 
12 M Afri Het Ath Xho <40 SA SA 
13 M Col Het Chr Eng <40 SA SA 
14 F Col Het Chr Eng <40 SA SA 
15 M Wh Het Chr Eng 41+ SA SA 
16 M Afri Het Ras Xho <40 SA SA 
17 M Wh Het Chr Afr <40 SA SA 
18 M Wh Het Chr Pol 41+ Pol Pol 
19 M As Het Hin Eng <40 SA SA 
20 M Wh Het Chr Afr 41+ SA SA 
21 M Col Het Mu Eng <40 SA SA 
22 F Afri Het Chr Xho <40 SA SA 
23 M Wh Het Chr Afr 41+ SA SA 

 
Table 3 

F = Female; M = Male; Afri = African; Col = Coloured; Wh = White; As = Asian; Het = Heterosexual; Chr = Christian; 
Oth = Other; Ath = Atheist; Ras = Rastafarism; Hin = Hinduism; Mu = Muslim; Eng = English; Lab = Labo; Xho = 
Xhoza; Afr = Afrikaans; Pol = Polish;  SA = South Africa; Nig = Nigeria. 
 

The purpose and activities of the experiment were explained to the participants, and anonymity of all information 
was guaranteed.  Section A of the questionnaire (demographic details) then had to be completed.  Concept mapping was 
explained, and a short demonstration of a simple concept map was done.  This was included since most participants 
indicated that they had no or little exposure to it, but most were familiar with standard web pages and hyperlinks.  



Next, 10 minutes was allowed to use each one of the interfaces, one at a time.  Finally, section B of the 
questionnaire had to be completed, where participants indicated their preferences of interface.  All of these results are 
summarized in section 4. 
 
4. EXPERIMENT RESULTS AND ANALYSIS 
 
 

Question 
number 

B3 

Which 
interface 
did you 
find 
easiest to 
use? 

B4 

Which 
interface 
provided 
the 
quickest 
path to a 
resource? 

B5 

Which 
interface 
did you 
consider 
more 
naturally  
suited as a 
human 
computer 
interface? 

 

 
 
 
 
 
 
 
 
Ave. 

A1 
Female 

50% 75% 25% 50% 

A1 Male 73% 95% 74% 81% 
A2 

African 

50% 87% 37% 58% 

A2 

Coloured 

100% 100% 80% 93% 

A2 White 78% 100% 78% 85% 

A4 

Christian 

77% 88% 59% 75% 

A4 Other 67% 100% 83% 83% 

A5 

Afrikaans 

80% 100% 80% 87% 

A5 

English 

90% 90% 70% 83% 

A5 Xhosa 60% 80% 40% 60% 

A5 Other 33% 100% 67% 67% 

A6  

20 – 40 

74% 90% 63% 76% 

A6 41 + 75% 100% 80% 85% 

A7 South 

Africa 

79% 90% 74% 81% 

A7 

Nigeria 

33% 100% 33% 55% 

A7 

Poland 

100% 100% 100% 100% 

Average 70% 93% 65% 76% 

TABLE 4 
 
The percentages listed in Table 4 indicates the number of participants who preferred the Concept Map interface above 
the Standard Web page with hyperlinks interface.  Please refer to Appendix for Question detail. 

The majority of both genders thought that the Concept Map interface was easiest to use and that the Concept Map 
interface provided the quickest path to a resource.  The only difference is that the genders seem to be at odds with each 



other when asked which interface is more naturally suited as a human computer interface.  The small sample of females 
was considered to be inadequate to allow a conclusion to be reached for this section.   

From the table, it appears as if males have a stronger preference for the graphical interface than females.  However, 
the sample of females was only 17% and it was considered too small to be significant.  If these figures are omitted, the 
following conclusions were reached: 

• 73%, 95% and 74% of males respectively chose the Concept Map. 
• This averages to 81% of males that chose the Concept Map. 

Finally, it appears as if the majority of males prefer the graphical interface rather than the Standard webpage. 
The majority of Races thought that the Concept Map interface was easiest to use and that the Concept Map 

interface provided the quickest path to a resource.  As seen on the table the Coloureds and Whites preferred the 
graphical interface in all three of the cases.  The majority of the Africans did not think that the graphical interface was 
easiest to use or is more suited as a natural Human Computer Interface.   

The majority of the Religion groups thought that the Concept Map interface was easiest to use and that the Concept 
Map interface provided the quickest path to a resource.  The small sample of Muslims, Rastafarians, Hindus and Other 
was considered to be inadequate to allow a conclusion to be reached.   

However, because of the small sample size of the other five religion groups (Atheists, Muslims, Rastafarism, Hindu 
and other), the authors decided to group them together into one group, namely Other.  From the table it would seem that 
Other religion groups would tent to prefer the graphical interface.  The Christian group does think the Concept Map 
interface is very easy to use but does not feel as strongly as the Other group about quickest path to a resource and that it 
is more suited to be a Human Computer Interface. 

The majority of the Language groups thought that the Concept Map interface was easiest to use and that the 
Concept Map interface provided the quickest path to a resource.  The small sample of Polish, Labo and Other languages 
was considered to be inadequate to allow a conclusion to be reached.   

As one can see in the table the majority of the 40 years and older participants had in all three questions preferred 
the graphical-based interface rather than the hypertext-based interface.  From the table, it appears as if older participants 
have a stronger preference for the graphical interface than younger participants.  However, the sample of participants of 
41 year and older was only 17% and it was considered too small to be significant.  If these figures are omitted, the 
following conclusions were reached: 

• 74%, 90% and 63% of participants between the ages of 20 and 40 respectively chose the Concept Map. 
• This averages to 76% participants that chose the Concept Map. 

Finally, it appears as if the majority of older participants preferred the graphical interface rather than the Standard web 
page. 

As seen on the table it is clear that the Nigerians do not think that the graphical interface is easiest to use or that it is 
more suited as a Human Computer Interface.  Still, they do agree that the Concept Map interface is the quickest path to 
a resource.  The participants from Poland prefer the graphical interface 100% in all three cases.  The majority of the 
South Africans are also in favour of the graphical interface.   

It thus appears that the general tendency is that the Concept Map interface is preferred by the participating learners.   
 
5. CONCLUSION 
An in-depth study of the literature in four relevant areas was done, after which an empirical experiment was planned, 
executed and summarized.  Seven cultural divisors were identified, and learner choices of interface were plotted against 
these divisors.  Some had to be omitted owing to small sample sizes.  The remainder indicated a fairly strong tendency 
towards the concept map rather than the hyperlink interface. 

However, further investigation indicated definite patterns inside the groups who chose concept mapping.  Race 
seamed to play an important role – Western cultures (coloured and white) indicated a much stronger preference for a 
graphical interface than the black culture.  Similarly, Western languages (Afrikaans and English) in all cases had a 
pronounced affinity for the graphical interface, compared to Xhosa.  The age results surprised – in all three cases, older 
participants felt stronger for the concept mapping interface than those between 20 and 40.   

It was finally concluded that care should be taken in the design of this interface.  Older Westerners appear to be the 
strongest candidates in choosing concept mapping above a hyperlinked interface, while the black culture seemed to 
have a weaker but definitely positive tendency towards it. 
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APPENDIX 
 

QUESTIONNAIRE 
Standard Webpage vs Concept Map Interface 

A. DEMOGRAPHICS 

This questionnaire is anonymous – you must not write your name, surname, student no, etc anywhere.  Some 
of the questions in this section could be regarded as sensitive, but you are urged to answer them truthfully.  
Your answers will merely be used to categorise the results of section B. 
 
Complete each subsection by putting a cross in the relevant box, or completing the empty box. 
 
A1. Gender     F      Ma     
 
A2. Race   African  Asian  Coloured  White  Other:                   
 
A3. Sexual Orientation Heterosexual  Other:     
 
A4. Religion  Atheist  Christian  Muslim  Other:     
 
A5. Home Language Afr  Eng  Xhosa  Other:     
 
A6. Age   <20  20 - 40  41+ 
 
A7. Country of Birth SA  Other:     
 
A8. Country: 6 – 18: SA  Other:     
 

B. THE INTERFACES 
B1. Please rate your expertise level with each one of the two types of interface. 
 

Standard Webpage 
 

Never used  Slightly Familiar  Familiar  Regular User 
 

Concept Map 
 

Never used  Slightly Familiar  Familiar  Regular User 
 

Put a cross in ONE of the two boxes for each question. 
 
B2. Which interface did you find easiest to use?  Standard Webpage  Concept Map 
 
B3. Which interface provided the quickest path to a  

resource?      Standard Webpage  Concept Map 
 
B4. Which interface did you consider more naturally  

suited as a human computer interface?  Standard Webpage  Concept Map 
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