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I. INTRODUCTION 
Gender based differences in performance and interaction style in computer supported learning (CSL) 
environments are recognized as an important focus for research [1, 2, 3]. There are however, conflicting 
views about the nature and impact of these differences. For example, the American Association of 
University Women Educational Foundation reports that girls perform less well than boys in science and 
technology subjects [4]. To the contrary, Kleinfield [5] notes that girls consistently score higher grades at 
school in virtually every subject, and that young women enter and graduate from college more frequently 
than young men. Citations from these respective sources illustrate the point of conflict: 

“Girls are under-represented and lower achievers in math, science and technology subjects” 
and 

“Girls get higher grades, do better in standard tests and go on to achieve higher qualifications in 
virtually every subject” 

Since both these sources appear to be well supported by research, it must be concluded that questions 
about whether some student groups are in fact disadvantaged by limited access and technology literacy 
remain open to discussion. The question raised by Kleinfield is whether gaps that may have existed in the 
past are now closing. 
 
Most early (circa 1990s) research in this area found that women and girls did have less opportunity and 
ability to succeed using technology for educational purposes. More recently it has been found that limited 
access and literacy are disappearing problems and that young male students are the most consistently low 
achievers with CSL. Evidence also demonstrates that theoretical conceptions of CSL environments as 
democratic and offering equal opportunities are flawed because social and educational interaction that 
takes place through electronic channels loses none of the socio-cultural complexity or gender imbalance 
that exists in more traditional learning environments [6]. It also seems that this imbalance may be largely 
culturally determined [7] so generalization may be an unrealistic proposition. 
 
Research findings are consistent in identifying gender differences that exist in terms of interaction styles, 
approaches to, and uses of technology. However, the case presented here is that these differences do not 
support the common conception that women are educationally disadvantaged by this situation or that 
differences fall neatly on different sides of a gender divide. With new educational methods and the 
associated forms of interaction, we may also need to look for new ways of considering identity and 
concepts such as gender. One author suggests that: 

“Conceiving of gender as under constant construction helps demystify and thus disrupt the binary 
system…” [8]. 

Our view is that universal definitions of gender risk oversimplification of highly complex and constantly 
shifting concepts that are influenced by many variables, e.g. social context, class, ethnicity, educational 
background and so on. Furthermore, there is a growing body of literature that identifies a significant shift 
in human interaction and behavior in online environments where visual cues and body language are 
absent from the equation, [9, 10]. Finally, the impact of culture on conceptions of gender and behavior is 
identified as a strong determining factor of both the existence and the nature of differences, [11]. The 
paper concludes with recommendations, derived from collective experience, for practical ways to design 
and maintain learning environments that meet the needs of students of both genders and all levels of 
maturity. 

II. STUDY METHODOLOGY 
Our study of gender issues in CSL grew out of observations and experience that did not match the 
published findings of contemporary research. An initial literature review was enhanced through the use of 
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computer-mediated communication to engage in discussions with researchers in different locations. Thus 
a principle researcher who moved from Scotland to New Zealand was able to engage in dialogue with 
authors in the US, UK and Australia about the nature of the situations they reported. Collaborative 
presentation of a “Gender Issues in CSL” panel discussion session at the annual conference of the 
Association of Learning Technology (ALT) in the UK in September 2001 followed. Membership of the 
panel was initially invited on a voluntary basis and participation confirmed because of active research 
interests in the focus area. For the discussion session, panel members presented a brief summary of their 
own experience and supporting research, then concluded with a question about a particular aspect of 
gender difference and the implications for learning design. These questions provided the focus for small 
group discussions that allowed all participants to contribute their opinions and experience then report 
back to the larger group. The case presented in this paper is a summary of the collective views of the 
presenters and all participants. We accept that this does not include all perspectives on the complex issues 
of gender and technology. What it does is summarize the research findings of several authors from 
different disciplines, professional and cultural environments. This includes a variety of converging 
backgrounds with respect to theories of gender and technology, including cognitive, developmental and 
experiential. The common interest we share is in the real business of working with students in 
technologically mediated learning environments and how these can be designed to offer the best possible 
opportunities to all. 

III. ACCESS AND LITERACY ISSUES 
Early CSL research found that women were disadvantaged by lower levels of computer literacy, access to 
technology and confidence in its use, and that girls were both under-represented and lower achievers in 
maths, science and technology subjects at school [3]. As well as these findings being open to challenge at 
the time [5], more recent studies suggest that access and literacy issues are a disappearing problem. It 
should therefore now be possible to examine differences that persist when these imbalances are removed.  

A. A ten year survey of IT literacy at University entrance 
Data have been gathered about general levels of computer literacy among entry level undergraduate 
students at the University of Edinburgh over the past ten years. The University is a large (around 16 
thousand undergraduate students), elite and research-intensive university.  While admission standards are 
demanding there is no reason to believe that selection fundamentally confounds the gender comparisons 
now described. The method of data collection is a brief, self-report questionnaire administered through 
the enrollment process.  Although participation is voluntary, and responses are anonymous, an approach 
has been developed over the years that has made return of the completed questionnaires a convenient and 
natural part of the newly arriving students' experience [12]. Although the response rate was only 30% in 
1990 (allowing the students to deposit their own forms) it was raised to 80% in 1991 by employing 
graduate students who reminded students, provided spare copies of the questionnaire, and generally 
encouraged them to respond.  Response rates have varied around 60% to 80% over the years, influenced 
by organizational circumstances and the enthusiasm of our graduate assistants. The original reason for 
collection of this data was to assist the University in making decisions about the information technology 
support that would be required by its students, a purpose for which it has proved useful over the years. 
The data set now also represents a valuable longitudinal survey of computing experience and interest 
among this section of the UK population, although a degree of caution with interpretation is required 
because it is difficult to judge real levels of IT literacy through means other than direct tests of 
competence. Issues of access will be judged by respondents in terms of their perceived needs, and there 
may be some bias from a tendency to represent the “best” picture of one’s experience. Males and females 
may respond differently to these contextual cues as evidence presented in a later section of this paper 
suggests. Despite these notable limitations, the data do show a clear shift toward equity of access and 
expectation for female students over the years. 
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1. The early years 
In the early years of the survey, gender was found to be a powerful predictor of the responses that 
students gave. In all areas of the questionnaire, gender differences were present and were highly 
significant. Women reported themselves as less likely to own computing equipment, believed themselves 
to be less experienced than their male colleagues in IT-related skills, and were generally less positive in 
the attitudes they expressed towards the importance and relevance of IT to their academic studies and 
future careers. In the early 1990s, some of these differences were clearly related to patterns of recruitment 
into the various faculties of the University, and the responses in some measure based on “genuine” 
differences in the relevance of IT to academic disciplines. For example, women were more likely to be 
joining the Faculties of Arts and Social Sciences than Science and Engineering. Rightly or wrongly, at 
that time skills in computing and IT were widely seen as being more relevant to the sciences than the 
humanities. Over the passage of the decade, the pattern of gender differences has changed in interesting 
ways, though it cannot be said that gender differences in the students’ responses have gone away. Again, 
it is important to remind the reader that these are self-reports rather than objective measures of 
competence. When students describe themselves as being “fairly confident” in their ability to use 
computers, this no doubt correlates with some genuine level of competence, but also says something 
about the students’ overall feelings of personal confidence. Studies cited in the later sections of this paper 
suggest that, given a situation of equivalent levels of ability, a group of men are likely to express higher 
levels of computer-related self efficacy than a group of women. Students were asked to comment on the 
prospect of having to work with IT as a routine part of their academic studies. A pattern of increasing 
confidence and enthusiasm over the years is recorded. 
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Figure 1: general feelings about the use of IT in university studies 

 
A more objective measure would be responses to the questions about ownership of computers. Students 
were asked if they would have access to a computer where they lived, and whether this computer 
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belonged to them, or was shared with someone else. In the 1999 survey, women were still less likely than 
the men to own a computer.  One assumption that we made, though with little evidence to support it, is 
that ownership of a personal computer may be driven, to some extent, by its use for playing games. Some 
research has shown that gaming is still more likely to be the preserve of men than women [13]. 
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Figure 2: ownership of, access to, and plans to buy computing equipment for studies 

 

The closing of the gender gap is notable with electronic mail and Web use.  The proportional increase in 
those describing themselves as “very confident” is much greater among the women than among the men. 
Again, these changes may be understood partly in terms of the practical relevance of these technologies, 
as they have, over the period of study, become an integral part of courses in most discipline areas. 
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Figure 3: expressed confidence in the use of electronic mail* 
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Figure 4: expressed confidence in the ability to browse the World Wide Web* 

(* The significant variation in N between 1997 and 1999 reflects a merger with another institution in 
1998) 
 
The Web as a source of information, and electronic mail as a medium of communication, make these two 
emerging technologies increasingly practically relevant and interesting to women. It can be argued then, 
that women’s expressed interests in and judgments about computers are becoming more positive as a 
result of the technology’s increasing pragmatic significance. This point is summed up in a recent New 
York Times article on market research conducted by a computer games company. Although girls take a 
significantly different approach to such games despite all attempts to encourage them to do otherwise, 
according to the commercial and research sources cited in this article, they are no longer either reluctant 
or lesser users of technology. 

“Grown-ups’ angst over the digital gender gap looks quaintly irrelevant now that teenage girls are 
addicted to instant messaging and the majority of Internet users in the States are female… Girls 
had no trouble adapting to computers once the machines did something that interested them.” 

New York Times 5/8/2001 [47]. 
The most striking change in gender difference over time can be seen in the responses to two questions 
which have been asked, in identical form, since the early days of the survey.  These are questions which 
ask the newly arriving undergraduates to speculate about the frequency with which they will be expected 
to make use of computing technologies, and the importance which these technologies will have for their 
studies.  In the early 1990s these questions provoked marked and consistent differences in response 
between the men and the women.  Over the decade these differences have gradually and completely 
disappeared.  Notice that these questions call for objective judgements by the students about the 
importance and relevance of the technologies, rather than asking them to rate some aspect of their 
personal relationship with the technologies.  These male and female students have reached a point of 
agreement about the salience of information technology in their work and study which augurs well for 
equity in applications of computers in teaching and learning. 
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Figure 5; percentage of “important” or “vital” responses to the question “How important do you think that computers 
will be to your University studies?” 

 
The assumption that gender based inequity in terms of access and computer literacy is a disappearing 
problem is borne out by the findings of this study along with research and reports from various sources 
across the western world. The discussion now turns to the differences that persist in this “more equitable” 
environment and possible interpretations of their impact.  
 

IV. DISADVANTAGE OR JUST DIFFERENCE? 
Once male and female students are more or less equal in terms of access, experience shows that gender 
based social relationships, interaction styles and inequities that exist in traditional learning situations 
correspond fairly closely to those found in CSL environments [1]. These evidence-based assumptions 
contradict more optimistic claims that technology is gender neutral and so provides a democratic and 
equal environment. As CSL and Virtual Learning Environments (VLEs) become commonplace, 
educational designers must learn from experience and ensure that interactions and activities offer equal 
opportunities to all students. Some practical suggestions for achieving this objective are discussed below. 
 
A number of researchers have identified common differences in the behavior of male and female students 
in CSL environments [14-17]. These differences include self-reported levels of confidence in ability to 
work successfully with technology, use of support systems and styles and patterns of interaction.  
 
Analysis of dialogue in computer-mediated communication (CMC) consistently reveals gender difference 
in styles of participation and contribution. Generally speaking, women talk less, contribute less 
frequently, do not receive positive feedback to their contributions and do not appeal to the same sources 
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had access to computers in the home. However the female students reported that although they may have 
computers in their home they had more problems with access such as having to share the computer with 
other family members or friends. Forty nine percent of the female students reported they did not have 
priority access to the computer in the home, whereas none of the males reported this. One student 
reported that she used her partner’s computer when he went to work, after 9pm in the evening. These 
findings about access may concur with the findings of Kirkup and Abbot, [27] whose female students 
regarded a computer in the home as a family resource. Their students did not regard studying as a reason 
to raise their priority for access. Maynard and Pearsall [28] found that women often have no specified 
study time or study area at home, unlike men, whose study needs were at the top of the domestic agenda. 
This is common to other studies and warrants further investigation with a future cohort of students. 

3. Motivation 
All students used a mix of online and paper based materials. Students were asked to comment on the 
following statement prior to taking the module “I am apprehensive about using the online material.” 
Twenty nine percent of females strongly agreed with the statement, whereas only 8% of males did. From 
this data we can conclude that the males professed more confidence than the females. In further 
discussion males stated that they were very confident that they would enjoy using the online materials, 
several females stated they were apprehensive about using the materials and about their overall ability for 
the technical aspects of the course (designing web pages).  

4. Approaches to Learning 
Gender differences emerged in learning. The female students spent much more time preparing for the 
module. This could be because of their general lack of confidence we have already discussed. The times 
students studied at home were different according to gender. Most males reported mainly working 
between the hours of 4-8pm while the majority of women studied later in the evening, fitting study 
around other commitments such as family. Again our findings reiterate those of Maynard and Pearsall 
[28]. 

5. Support 
Gender differences emerged in the support mechanisms utilized by students. Females mainly e-mailed the 
lecturer and friends while males reported contact with their peers at University as well. None of the 
females reported that they used this method of support and this raised the issue of whether this type of 
learning isolated female students. There is conflicting evidence on this subject. Some research has found 
that women, especially those with family commitments, embrace the flexibility in learning schedules and 
attendance requirements which online learning brings [29]. Parallel research has produced conflicting 
evidence suggesting that women are “social learners” and prefer traditional learning over the need to 
adapt to another imposed model such as online [27, 29]. The researchers in this case felt that this could be 
an important issue for further study.  

6. Learning Outcomes 
The confidence expressed by the males and the apprehension felt by many of the women was not 
substantially reflected in the grades they achieved. The males achieved slightly higher grades than the 
women as a whole on what might be deemed the more technical aspect of the module (designing web 
pages).  Overall the women’s marks were concentrated at the top end of the grades for all of the assessed 
coursework. The questionnaires were anonymous with this cohort, but interesting data for future analysis 
on this ongoing module would to be to correlate the grades with the responses in the areas such as 
confidence.  

B. Implications for learning with technology 
From this research it can be concluded that the online learning experience may well be different for males 
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V. GENDER, IDENTITY AND CULTURE IN CSL 
As noted earlier in this paper, questions have begun to be asked as to whether fixed binary concepts of 
gender are in fact a useful basis for analysis of student behavior in CSL environments [8]. Bing and 
Bergvall suggest that the very questions being asked about gender differences perpetuate, even strengthen 
the male-female dichotomy [35]. While there clearly are a range of differences in learner behavior, some 
of which may be caused by, or simply coincide with gender, there is no compelling evidence to suggest 
that the objectives of educational systems are compromised by their suitability to one gender and not the 
other. Indeed, research has found that some gender performances conform to dualistic gender categories 
while other break out of these binary categories. These findings are further supported by investigations of 
online identity – another shifting concept – and its gender-related dimensions. In extreme cases, albeit in 
social rather than education situations, it has been noted that characters presented in online environments 
may bear little or no resemblance to the ‘real’ person. Some contemporary theorists would argue that 
every persona is as real as the ones constructed through the multi-sensory perceptions of others in face to 
face environments. While the general issue of cyber-identity is not explored in any depth here, it does 
challenge some common conceptions and has clear implications for gender relations in CSL 
environments. For further reading on this general topic, a range of case studies, essays and experience is 
presented in the book “Composing Cyberspace” [36]. 
 
In relation to CSL though, it is still sometimes claimed that gender can be masked in CMC because no 
visual cues are present [37]. However, the current literature identifies many cases where cross gender 
identity adoption has been revealed by the nature, style and language of contributions in CMC 
environments [38]. While gender may be relatively easy to recognize, other aspects of perceived identity 
are clearly affected when visual cues and face to face contact are absent [39] [9]. For example, rightly or 
wrongly, general appearance, styles of dressing, physical features and body language all tend to shape 
assumptions about person and personality. Study of these may be secondary with the focus on gender 
while their impact could be equally important. Behavior is also known to be affected in non face to face 
situations. For example, timid students may be willing to speak up more readily when they do not have to 
face the audience they are addressing and the intimidating aspects of asking questions may be overcome 
when a degree of perceived anonymity is introduced. There can also be an advantage to situations where 
all students are required to contribute to an online discussion as this ensures a voice for all and helps 
students to build confidence in their own opinions [40]. It also offers potential for exposure to multiple 
perspectives which is a valuable educational experience [41]. Although there is currently little published 
research on this topic, it is clearly one that warrants further investigation. 

A. Cultural Impact on Gender Relations 
A review of international literature (i.e. from the US, Europe and Australasia) on gender, identity and 
performance issues in online learning environments raises questions about how far the differences are 
culturally determined [7, 17]. Some variation may be attributable to the style of report or the nature of the 
gender imbalance in particular situations. However, it may also be the case that culturally based 
metaphors significantly influence perceptions of technology environments, their suitability or otherwise 
for different groups, the values they reflect and the behavior that is acceptable within their confines. 
 
The term ‘cyberspace’ itself has some significance in a discussion of cultural influence on gender issues. 
The concept of cyberspace has its origins in the science fiction work, Neuromancer, published in 1984 
[42]. Gibson’s cyberspace is a female region used and controlled by men, it is also highly sexualized. 
Women in this region are simply resources, bodies, they are not active agents or users of technology. So 
the very metaphor that is used to define the online environment that students now interact in has its roots 
in a very unequal society. Another popular metaphor for new technology is the ‘frontier.’ In US terms this 
evokes comparisons with the days of the pioneers on the great quest for the west [7]. While perceptions 
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raised about CSL in its currently common form being predominantly designed to present didactic rather 
than constructive learning experiences and that this issue needs to be addressed along with design of 
environments that offer equal opportunities to all students. 
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