
Group Interaction in Computer Mediated Communication: Does Gender 

Play a Role? 

Olivia Anne Robertson 

A thesis submitted in confomity with the requirements 
for the degree of Masters of Arts 

Department of Cumculurn. Teaching and Learning 
Ontario hstitute for Studies in Education of the 

University of Toronto 

O Copyright by Olivia A. Robertson 2000 



National Library 191 of Canada 
Bibliothèque nationale 
du Canada 

Acquisitions and Acquisitions et 
Bibliographie Senices services bibliographiques 

395 Wellington Street 395. nie Wellington 
Ottawa ON K1A ON4 Ottawa ON K I  A ON4 
Canada Canada 

The author has granted a non- L'auteur a accordé une licence non 
exclusive licence allowing the exclusive permettant à la 
National Library of Canada to Bibliothèque nationale du Canada de 
reproduce, loan, distribute or sel1 reproduire, prêter, distribuer ou 
copies of this thesis in microform, vendre des copies de cette thèse sous 
paper or electronic formats. la forme de microfiche/nlm, de 

reproduction sur papier ou sur format 
électronique. 

The author tetains ownership of the L'auteur conserve la propriété du 
copyright in this thesis. Neither the droit d'auteur qui protège cette thèse. 
thesis nor substantial extracts £iom it Ni la thèse ni des extraits substantiels 
may be printed or otherwise de celle-ci ne doivent être imprimés 
reproduced without the author's ou autrement reproduits sans son 
permission. autorisation. 



Group Interaction in Cornputer Mediated Communication: 

Does Gender Play a Role? 

Master of Arts 2000 

Olivia Anne Robertson 

Department of Curriculum. Teaching and Leaming 

Ontario Institute for Studies in Education 

University of Toronto 

Abstract 

This study looked at the differences in how men and women in two gradi Jate classes "taik" in 

CMC. Research in face to face mixed group discussions documents that women tend to talk 

less than men do. Consequently, this work assesses the database of the discourse of students 

fiom two gnduate classes at the University of Toronto, to see if similar behavior continues in 

online environments. Analyses supported the notion thdt the difference between genden 

continues, as the database showed that the nurnber of notes posted by women was 

significantly lower than men. and the number of words written was also smaller. These 

findings, although in support of the hypothesis, suggest that further study is needed before it 

can be concluded that face to face group behaviour is tnnsferred to online discoune. 

Implications of study findings and future research recommendations are discussed. 
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1. Introduction and Literature Review 

1.1 Introduction 

Studies, cited below, of group behavior in face to face (FTF) settings indicate that the 

behaviour of each gender is very distinctive. Women have been observed to talk less, yet 

support al1 strands of conversation. whereas men talk more. and have been shown less likely 

to support conversations initiated by women (Kimble et al., 1980). Men intempt more, are 

focused on the subject and task at hand. are less considerate, and tend to openly insult 

comments made by othen. In cornparison, women appear to focus more on the maintenance 

of group cohesiveness, reveal more persona1 information about themselves, and are more 

apologetic, using tenuous language when stating a point (Baird, 1976: Piliavin, 1978; 

Kirnble, 1980; McConnell, 1997). Females also conform' within the group more than males 

do (Sistrunk & McDavid, 197 1), due to different cultural roles. Research indicates that 

cultunlly, women are followers. not leaders. demonstrated in group situations when they go 

dong with the majority without much protest (Johnson et al., 1996). Women tend to be more 

emphatic and enjoy an environment of coopention, not competition (Savicki et al., 1996). 

Women also acknowledge the contribution of othen to discussions in the form of support and 

thanks (Belenky, 1986; MacKeracher 1994; Rossetti. 1998). 

M o a  of the research conducted in the area of gender interaction and differences took place 

many years ago. This may lead one to believe that contemponry behaviour and interaction 

rnight be significantly different. However, current examinations of group interaction within 

As descriied by Asch, 1963, conformity in this study refers to behaviour that adjusts from the person's 
red desired actions and opinion to that of the direction of the group. 



computer technology show sirnilar patterns of behaviour to those documented in earlier 

studies (Blum, 1 999; Herring, 1996). 

As cornputes enter work and school environments. it is important to examine whether FTF 

group behaviour is replicated within computer mediated communication (CMC). Due to 

increased use of technology in educrition and the classroom, it is essential to understand how 

Our world will be shaped by its influence (Schulman & Sims. 1999). 

The Virtual World is thought by some to eliminate discrimination and prejudice (Shea, 

1994; Wallace, 1999), as individual attributes such as class status, age and physical 

characteristics are invisible in the online environment. Often, the only cues present in 

CMC about the individual are the person's written word (providing dues about their 

opinions and beliefs). and their gender (if it is revealed). In many virtual discussion 

groups. the gender of a speaker can be withheld. but hiding gender has been observed to 

be very intimidating to others. Specifically, it seems that it is important we know 

whether we are tdking to a man or a woman. and in situations where gender is unknown 

or withheld, there is increased discornfort and often terminated communication (Camp. 

1996). 

In addition to removing personal characteristics (such as gender), individuds can remain 

anonymous. Anonymity in an online discussion potentially removes the inhibitions of 

the person remaining anonymous. which can allow that peson to exhibit a new set of 

behaviors. Regular social conventions and restraints are less important when one's 

identity is not concealed, as accountability is removed. This is beneficial in some 
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discussions, such as online support groups (Siegel, 1983); but it has dso been observed to 

promote socially unacceptable behavior, such as agression (Grohol, 1997). 

Groups that use Cornputer Technology (CT) for purposes such as business meetings or 

training, as well as educational institutions that teach courses over the Intemet, do not 

iaçk inhibitions in tlie sanie way because individuals arc not anonjmous and thcir 

purpose in CMC is different. In these situations they will be judged on their participation 

and accomplishments as they progress towards persona1 development or a cornmon goal. 

Business and educational groups would be most likely to conform to social noms. and 1 

believe they also more closely resemble FTF groups, where these tasks are traditionally 

performed. Therefore groups that hold discussions in CMC for educational or work 

related purposes are those that need to be exarnined and compared to FTF groups that 

have been docurnented in literature. 

1.1.1 Research Questions 

The purpose of this study is to examine group discourse in CMC using WebKF (the 

communication software interface used by OISENT graduate classes studied) and compare 

virtual world discussions to the interaction of genden in FTF groups. This study will try to 

determine if women 'speak' less in the computer environment than men. 

In terms of notes posted by the -dents that were monitored, my research focus has three 

main concerns. In the WebKF forum, 

1 Do men poa more notes than women? 
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2 Are the notes that men post judged to be of better (full explanation in section 2.1.3.2) 

quality? 

3 Do the individual notes that men post contain more words? 

The examination of these three aspects of the discourse should facilitate better understanding 

of sender behaviour in CMC in cornparison to FTF group interaction. The number of notes 

that individuals post indicates the level of participation. an analysis of the quality of notes 

will help to ascertain the type of contribution to the discussion (comparing males and 

femaies), and the number of words will provide us with insight as to whether discoune 

rernains primarily male-dominated, as was suggested by Kimble, et al. (1980). 

1.2 Group Dynamics 

The following section to explores the literature concemed with the interaction of men and 

women engaged in discourse in face to face groups. There are many theones on the 

dnving force behind the behaviour of genders in mixed and single sex groups, and the 

following section will discuss some of these ideas. 

1.2.1 Behaviour of Genders in Face to Face Groups 

Past research suggests that women behave very differently fiom men in rnixed group 

environments. Many theories have been postulated as ro why this is and continues to be 

so. John E. Baird, Jr. (1 W6), reviews key studies and introduces a "sex d e "  theory of 
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behaviour. In Baird's view, both sexes conform to their sex- appropriate behaviour when 

in a mixed group, much more than when in a same sex environment. Women take on the 

submissive, passive and dependent role, speak less, agree with statements that men make. 

allow men to intempt them and encourage men to take a leadership role, even when a 

man is clearly less competent than a woman in the group. Baird also found that men talk 

more tlian uomzn in mised graups, and ihc quictcr the wmcn m. ttic nime the men 

open to talk. Men are also more task oriented than women and are less bothered by how 

others in the group feel. Johnson et al. ( 1 996). observed that when men and women were 

part of single sex groups there were no differenceç in performance between the male and 

female groups. The participants of their study were from hvo colleges; one male- 

dominated college. and the other femalr-dominated. Both groups actively pursued the 

task at hand and worked together in a positive collaborative effort. Researchers suggest 

that this high levei of concentration on the task by both males and females could have 

been a result of the education standards within private colleges of very small sizes 

(Johnson et al., 1996). The difEerences that emerged fiom this study between men and 

women showed that women tended to agree more. and that men had more 

counterarguments. S imilarly Beyer ( 1 990, 1 998; Beyer & Bowden, 1 997) in her research 

found that women showed the least amount of s e l f - ~ o ~ d e n c e  and underestimated their 

performance, when working on masculine tasks. 

Weitz (1976), found a major difierence in non-verbal interaction between men and 

women. Women were much more interested in the reactions of the other penon and were 

more responsive to the cues of others. This would indicate that women's contributions 

depend more on the social context of the situation, not just on the subject of the 

discussion. Women seem to rely on non-verbd communication to tell them how to reaci 
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much more than men do. Sistrunk and McDavid, (1 97 1) looked at gender differences in 

conformity. Their study showed that conformity is greatest when individuais have lower 

confidence levels regarding the subject matter of the experiment. This indicates that 

women would be most likely to be uncertain, and thus conform to traditional roles when 

dealing with masculine subjects. The researchers assert that women are not necessarily 

more conforminy han men, but iliat Jue io niasculinc subject maita, thzy conformcd 

more than their male counterparts, and more than they might have in other situations. 

Females were also more conforming in mixed groups. where they tended to show the 

least amount of self-confidence in their judgments (Reitan and Shaw. 1964). Some 

studies suggest women are more eûsily persuaded, leading them to conform more easily 

(Sigh. 1970). 

Maccoby & Jacklin (1974) also proposed a "sex role" theory to explain gender 

differences. They suggested that sincc men and women have different socialivtion 

experiences, they acquire sex-specific characteristics and leam a sex-appropriate set of 

behaviors that is culhually acceptable and valued for members of their sex. If a woman 

behaves within the confkes of her role - dependant and passive - she tends to be happier 

and better integrated in society (Hartnett et al., 1970). Group dynamics and behaviour for 

each gender in mixed groups have been explained within this Framework. The most 

persistent notions fiom this theory indicate that women are more concemed with social 

cohesiveness while men tend to be more task-oriented. Because of this, it h a  been 

suggested that men are better leaders, while women contribute little to task 

accomplishment, despite evidence to the contrary ( H o h a n ,  1965: Bouchard, 1974: 

Johnson et al., 1996). 



Further evidence on task performance indicates that when a task is not sex-typed, there is 

no difference between productivity and success in dl-fernale and dl-male groups 

(Bouchard, 1974). It would appear that in studies where men have had greater 

performance than women. the task at hand \vas more interesting to men, thus increasing 

rheir performance irvris ( H o h a n .  196Sj. Several utiièr studies havé fiund il gender 

difference in this way as well (Milton. 1 959: Maier & Burke. 1 967; Frank & Anderson. 

197 1; Kent & McGrath. 1969: Kerr & Bruun, 1983). When Wood (1 986) set out to test 

this hypothesis, she discovered that gender differences surtàced even when she controlled 

for the type of task. The men were better at brainstorming, and wornen's performance in 

discussion problems was superior to men. Wood suggests that this occurred because the 

men remained focused on the task. while the women exhibited more positive social 

behaviors. 

Berger et al. (1 974, 1 977) described gender di fferences within the ' Expectation States' 

theory model. They asserted that extemal chanctenstics. such as race, age, and sex, are 

used to create initial expectancies that afFect the group's interactions. These expectations 

c m  be viewed as a self-fulfilling prophecy. Men are perceived to have a higher status 

and greater authority in more subjects and therefore are given more oppomuiities to 

participate in discussion (Berger et al., 1977). Men participate more, therefore receive 

more reinforcement for their contributions, which boosts their self-confidence and pushes 

them toward continued involvement. Others begin relying on them to initiate ideas and 

lead discussion, dtimately resdting in greater respect and greater chance of fiiture 

selection for leadership. 



Bradley (1980) expanded the theory by distinguishing between two sources that can 

affect status in a group: the external characteristic (gender), and the interna1 

characteristic (the competence and knowledge that the individual demonstrates in a 

group). She demonstrated that the internai characteristic c m  be very powerful and c m  

ovrrcoine tlit influence ihat ses im beûr on group sratus. Lockhced and HaII (1  970) 

state: "fernales who have had an opportunity to develop task-specific expectations for 

their o\vn competence will be more active and influentid in rnixed-sex groups" (p. 1 17). 

The researchers f o n d  that once these women gained expenence in a same sex group. 

they contributed more in a mixed group. Anderson and McLenigan (1987) also observed 

women were able to surpass the gender (extemal status) effect. When women have good 

self-monitoring ability. they are more task oriented and are able leaders. The findings of 

Johnson et al. (1996) demonstrated that women in an ail female group perfomed as well 

as men. As mentioned earlier, this supports the notion that it is not the capability of 

wornen that is lower than men. but that the social situation is a strong factor in 

determining fernale performance. 

The Attribution theory (Heider, 1958) suggests that we attribute different characteristics 

to individuals, depending on their sex. Heider found that the same behavior was 

perceived differently and explained by different dispositional or situational factors 

depending on who the actor was. Similarly, Bradley (1 98 1) found that when women used 

quaiifjhg phrases, they were seen as uncertain and non-assertive whereas men using the 

same phrases were perceived to be polite and direct in different ways. Eskilsoo (1982, 

1983) in her studies of influence demonstrated that males were viewed as more powemil 
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and evaluated more positively than women whea atternpting to influence another person. 

Since the interactions were identical, it was clear that gender determined the attribution. 

In addition, attribution factors c m  work against women due to the way in which they 

perceive their own actions. Beyer (199811 999) found that when men performed poorly, 

they felt the cause was due to lack of effort, whereas women attributed their failure to 

lack of ability. This tqpc of thinking dlorvs men to Sclievc that the;. will improve with 

increasing their effort and cause the rvomen to avoid the task. 

1.3 Cornputer Technology 

In order to understand how group dynamics apply to onlinr communication. it is 

important to review the different types of discourse that one c m  engage in when using 

C T ~ .  CT supports discussion in the virtual world in MO different ways: asynchronously 

and synchronously. Asynchronous discourse occurs at different times: individuals do not 

have to be participating in discussion simultaneously, but may post and read notes when 

their personal schedule allows. This enables educators and students to intenct more ofien 

and with greater ease, and possibly more effectively (Harasim, 1989). Synchronous 

discoune refers to real time exchange of ideas. where al1 are present at the same time in 

the online environment. Both systems effectively bring together people to share ideas in 

pursuit of scholarship through collaborative efforts. They create a bridge through 

distance, time and cost constraints to allow people to discuss any topic of interest (Berge 

& Collins, 1993; Hiltz, 1998). Each form of technology cornes with its own advantages 

' For a review of different computer software that can be used in facilitating CMC, see Feenberg, 1989; 
Scardamalia & Bereiter, 1996; Althouse, 1997; Everetts, 1998; Harasim, 1987; Leonard, t 997; & Davie et 
aI., 1998. 
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and disadvantages. Choosing a system is dependent on the purpose of the discussion and 

the options available to participants with respect to tirne and geognphy (Davie et al., 

1998). 

The asynchronous system is especially usefui for facilitating discourse when thrre are 

distance and time restrictions, as participants c m  read and post notes at their own 

convenience. The reader is able to think about what is being said and compose a 

thoughtful answer without the time pressures that characterize FTF discussion 

(Thimbleby, 1996). This also gives everyone a chance to participate equally in the 

discussion without competing for the floor (Harasim. 1989). Al1 personality types. 

including the quiet and the timid have an opportunity to engage and contribute to 

discussion. The outgoing individual will not be able to dominate the conversation to the 

s m e  extent as in FTF. Students who for various reasons. including discomfort with a 

language. may require more time to participate in discussion can become equal 

contributors to the discourse. 

In synchronous discourse systems. everyone participates at the sarne tirne. but they c m  be 

in any location in the world provided they are able to connect to the Intemet. This allows 

people who cannot meet face to face. due to distance, travel. or tirne constraints, to 

communicate as if they were pathered in one place. The discussion would occur in real 

time and al1 would be able to contribute without having to travel to a common location. 

Because everyone is participating at the same tirne- al1 participants have a chance to 

contribute and resolve issues right then and there (Davie et al., 1998). This system most 



I l  

closely resembles a FTF discussion with immediate responses, and ail achievements are 

accomplished by everyone simultaneously (Davie et al., 1998). 

1.3.1 Tech - Based Learning Environments 

Asynchronous communication is the favoured system of delivery for most educational 

institutions. and there are many applications that support it. The following section 

reviews the features of a computer program called CSILE (Cornputer Supported 

Intentional Learning Environment). Developed by OISE/UT. it supports knowledge 

building in the classroom, as well as over the Intemet. The lntemet version of CSILE. 

WebKF (Web Knowledge Fontmb), was used in the courses that provided the data for 

this study. A review of CSILE wil1 provide a better understanding of how lemming is 

facilitated for students. and the reasons why the software was developed and continues to 

be used. 

CSILE 

CSILE (Scardamalia et al., 1989) was developed for use in the classroom to support 

collaborative knowledge building. It is based on the behaviour of research scientists in 

the pursuit of knowledge creation. An environment in which individuals offer support 

and challenge theories through discussion, with the intention to advance the group's 

understanding, is designated as a ' Knowledge Building Community ' (Hewitt et al., 1995; 

McLean, 1997). CSILE was designed to support this type of pursuit of advanced group 

learning. 



CSILE differs from other computer sofhvare in the way that it can transform a classroom 

(Lamon et al., 1999). Much computer technology merely shifts the students' work from 

paper based tests and projects to technologicdly created reports. enhanced with graphics 

and many other bells and whistles that a cornputer c m  make possible. This use of 

software does not shangc the way stridents / c m ,  but only chmges the mediln which 

the same style of learning takes place (Leonard, 1996; Althouse. 1997). 

With the support of CSILE in the classroom. students have the potential to l e m  in a 

whole new way. They are encouraged to become more reflective. and more analytical 

rather than passively accept tacts for later recall. Studies suggest that CSILE-supported 

learning creates better problem solvers in students (Hewitt et al.. 1995: Lamon et ai.. 

1999: Scardamalia & Bereiter. 1994). and that it also helps to numire creativity and 

inquiry in students. It has been observed that CSILE students are prone to try harder and 

not give up when attempting to find a solution to a dificult problem (Scardarnalia & 

Bereiter. 1994). 

CSILE is a networked system, with each computer comected to a common database. 

Everyone is provided with an account and a password to access the database, and each 

individuai can read al1 the notes and contribute their own thoughts to which everyone 

may read and comment. One major advantage of CSILE is the permanent record of 

group work that it provides. This facilitates reflection upon the progression of ideas, and 

aids in the learning process, as each individual cari go back and examine the database at 

any tirne (Thhbleby, 1996). The student is in charge of his or her own leaming, a change 



fiom conventional teacher-centered practices. This focus on intentional Learning within a 

collaborative CMC environment drives knowledge construction (Jonassen et al., 1995; 

Perkins, 1992; Scardamaiia & Bereiter. 1993). Because individuals are able to comment 

on notes of persona1 interest without having to wait to take their turn, thoughtful and 

reflective contribution is promoted. 

WebKF 

WebKF is based on the same principles as CSILE and works in very much the same way. 

The major difference betwen the two is the means of accesç to the system. In WebKF. 

each individuai is provided with an account and a password, in the sarne fashion as 

CSILE. but access to the database is through the lntemet (for review of CMC courses see 

Everetts 1998; and Harasim. 1987). By accessing the database through the Intemet 

instead of the client program. group members do not have to be in the same classroom or 

even the same continent. They can contribute at any time from any place in the world. 

and al1 that is required is a cornputer, and access to the Intemet. 

The traditional classroom needs to be redesigned with a view to present cognitive 

research and new leaming theories (Scardamalia & Bereiter. 1996). Adj ustments will 

have to be made in our perception of learning, particularly conceming technology that 

offers students the flexibility of attendance without physicd presence. A v i d  

classroom codd continue on its traditionai course, by providing idornation odine and 

then testing the students on the information, but this does not take full advantage of the 

opportunities that CT can offer. WebKF is a pedagogicaily effective tool for the odine 

classroom because it offers supports to improve discursive activity in the pursuit of 



learning. As discussed earlier, CSILE and WebKF store a permanent record of d l  

inquiry for later reffection. This allows for many oppomuiities for others to share their 

persona1 knowledge and expertise, and according to the proponents of cognition as a 

distributed process (Lave? 1988; Perkins, 1993; Pea. 1993 reviewed by Hewitt & 

Scardarnalia, 1997), improves learning. 

1.4 Gender Equity with Cornputers 

With greater presence of computen in the traditional classroom. as well as the increased 

prevalence of the virtual classroom. an examination of attitudes toward the computer and 

how it will affect learning is necessary. Specifically, we must examine whether women 

and men view the computer environment differently, how competent each gender views 

itself. and how individual attitudes toward cornputers affect behaviour in a group 

discussion within CMC. Some researchers feel social context (eye contact. body 

language. age. ethnicity. etc.) provides a distraction to productive discussion (Hiltz & 

Wellman. 1997: Tracz 1980). while others argue that the lack of non-verbal cues and 

reduced social context of CMC hinden communication (Feenberg, 1989; Harasim, 1987; 

Waiker & Hackman, 1992). Women rely more on eye contact and non-verbal reactions 

of others to guide hem in discussion (Weitz, 1976), which could put them at a 

disadvantage in CMC . 



1.4.1 Early Experience 

When Lim (1985) examined gender equality in the classroom, she found that boys and 

girls do not have equal access and opportunities. Females face many computer related 

disadvantages as they progress through school. Linn points to the negative impact of 

software because of its male-oriented nature. This causes boys. not girls, to play 

computer garnes and develop better computer skills and greater comfort with technology. 

Cornputer and technology-related advertising is aiso directed at boys, further supporting 

the perception that computers are meant for males. Linn also observed that computer 

camps are made up primvily of boys. again giving the male population the advantage of 

gaining proficiency in cornputer-based skills. This results in higher confidence levels 

with computers in men. while woman avoid them due to feelings of incornpetence 

(Lim, 1985). Developmentally, when girls discover their gender is permanent (gender 

constancy), they want to ensure that they brhave in the manner they believe girls should. 

They look to extemal role models to leam 'appropriate' fernale behaviour (Newman et al.. 

1995). The lack of role models in the high tech field leads them to believe that computers are 

a male activity and therefore they avoid them in their efforts to become girls. Newman found 

that gender constant girls with good understanding of their gender were the least likeiy to 

have an affinity for computers. Presumably, perception that computen are of a masculine 

nature prevents them from ever developing an interest in computen. as they do not want to 

step outside the constructed walls of their gender and risk being perceived as boyish. 

Female rnovement away from computer audies is corroborated with tindings that there is less 

of a difference in attitudes toward computers in junior public school, and an increased 

difference in middle school, which leads to a great gap in secondary school (Linn, 1985; 
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Williams et al., 1993). Lack of interest throughout the schooling years, as females continue 

to choose not to participate in cornputer-related activities, leads to a differential in ski11 levels 

between adult males and females. Young women opt out of computer studies in univenities, 

even though they are aware of the career opportunities within the computer field. This puts 

women in a disadvantaged position with respect to career advancement (Crombie, 1999). 

Women lose confidence around computen because of their !ack of experience, and avoid 

them because they believe they cannot measure up to others (often male) in the field (Busch. 

1996; Corston & Colman. ! 996). 

Software designers are generally men. and the prognms they develop are oflen directed 

towards males. These programs moy not be appealing, nor user friendly for fernales. which 

further deters them from exposure to cornputers (Linn, 1985: Huff & Cooper. 1987: Frize, 

1998). Since Fernales do not generally relate to male characters. war-like scenarios. and the 

overdl male-oriented setup and design. female leaming is hindered again. Littleton et al.. 

( 1993) recommend making software interfaces less gender specific. They indicate that when 

software was full of male characters. the performance of girls was below that of boys, yet 

when it was of neutral gender. both performed on a similar level. 

Much change is needed in our education system, and it is important to consider the strategies 

applied in the instruction of students when implementing this change (Scardamalia & 

Bereiter, 1996). The reformation of the classroom must not ignore the perception of gender 

roles, particularly gender related attitudes towards computer technologg, given the increased 

integration of technology in the classroom. Lack of proper education dong  with M e  social 

support puts females at a disadvantage, which in turn continues to prevent women from 



embracing computen. Socialization of the genden is full of sexist attitudes that are well 

integrated in our human existence, leaving thern unnoticed and perpetuated (Coulter, 1993). 

1.4.2 Gender and the Cornputer 

Some of the explanations for the lack of representation of females in the high tech field, 

centering on the lack of education in cornputer science. The lack of interest females possess 

in computer science courses is partially due to the perception that it is in the genre of math 

and science. which is tnditionally viewed as a male-dominated field of study (Newman. 

1995; Crombie, 1999). Females tend to avoid the subject area because of low confidence 

and familiarity. as well as the intimidation they encounter because of great numbers of men 

in each class (Newman et al., 1995; Busch, 1996; Crombie. 1999). On one hand women 

want to succeed in these arenas because they realize the importance of computers in our 

society, but at the same time there is little support for females in computer studies. 

perpetuating the idea that they are behaving out of their gender (Pfost & Fiore. 1990). 

Pfost & Fiore (1 990) demonstrate that women who were described as seeking masculine 

occupations were perceived by both women and men to be the least desirable as romantic 

pariners, and the least prefenble as friends. The suggestion tbat women who strive to 

achieve in non-traditional fields risk suffering social setbacks is very relevant, and certainly 

points to suficient reason to avoid entry into the high tech industry. Unfortunately some 

researchen believe that women's lack of achievement in most fields is based on a genetic 

trait (Homer, 1972; Condry and Dyer, 1976; Osipow, l983), in spite of evidence of female 

achievements (Spence, 1974; Hyland et al., 1985). It is more likely that social and cultural 



influences play an incredibly Iûrge role, influencing the ability olwomen (and men) to 

succeed, regardless of skill level or potential. The social consequences women will suffer (or 

believe they will suffer) as a result of their involvement with the non-traditional (or 

masculine) computer field is enough to deter females from expanding their knowledge base 

(Pfost & Fiore, 1990). 

Unfortunately, the result of this negative attitude is that females are vastly underrepresented 

in technology environments. including enrollment. degree completion. and careers in the high 

tech field (Frize, 1998). This is a major concern. as it not only significantly limits future 

options for women, but also rnakes it hard for the high tech field to maintain a gender 

balance, thereby reducing its versatility and innovation. There is a great deal of value added 

by opening up the computer world to both genders. Different creative ideas. designs. and 

new perspectives are introduced by facilitating the participation of borh the male and female 

intellect (Frize, 1998). Those who are connected to the World Wide Web know that the 

lntemet is an arnazing tool for gathering knowledge. as it has broken the bounds of cost. 

time, and distance (WSWS, 1999). 

1.4.3 Single Gender Classrooms 

The single most compelling study in support of wornen studying technology in a single 

sex c1assroom environment is one conducted at the Earl of March High School in Kanata, 

Ontario (Crombie, 1999). Fernale students were given the oppominity to take cornputet 

classes in either mixed gender environments or in all-female classes. In cornparison with its 

mixed gender counterpart, the ail-female section saw an increase in enrollment; the women in 

the class scored higher than their fernale peen in the mixed gender class; and their 



performance was comparable to that of male students. This demonstrates that cornputer 

science is not a field that favours the "natural tendencies" of males. Rather, given an 

environment that supports and promotes learning for females, women are equally as capable 

as men. By providing this support, we are not only educating the second half of the 

population, but we are also changing the perception of gender roles in society, thereby 

increasing participation of women in a traditionally male environment. 

Atmospheres that facilitate the education of wornen in non-traditional fields are extremely 

effective, as they ameliorate attitudes towards compoter studies and have n great impact on 

the future career aspirations of females. As females are able to sense greater measures of 

teacher support. their confidence levels increase. and they perceive that their role in 

technology is valuable. The results that were obtained in the study in Kanata are in 

accordance with past research. which suggests that positive fernale role models help boost 

female scores on computer related tasks. When women have confidence in their abilities. 

they perform at a level equal to their male counterparts (Lockheed and Hall. 1976: Brosnan. 

1999). Thus it rnakes a great deal of sense to teach women in an ail-female class, where they 

feel free io take risks and improve their skill level. Once they have the skills required to 

make them feel cornfortable and competent in a competitive field, they will then be able to 

compete with men on equal ground. 

The above studies seem to indicate that the way to ensure that wornen gain cornfort and 

expertise in technology-related fields is through exposure to cornputers fiequently, and in 

a variety of ways. Encouragement and introduction at a young age through computer 

garnes (designed with girls interests in mind) and female role modeling will assure that 

girls feel cornfortable with cornputen and continue to use them. Classrooms that allow 



girls to make mistakes and conquer difficulties in a supportive atmosphere will ensure 

that more women maintain a continued interest in computer technology. leading them to 

complete their studies with the requisites and the expertise that will allow them to 

contribute to hiture innovations and designs within the computer industry (Crombie. 

1999; Linn, 1985). Thus a new cycle is created and perpeniated, where females play an 

aciivz rok  in sonipuicr tccluioiogy, &cr thai pcrpctùatiig thcir tnditionafly passix 

role. 

1.5 Gender Behaviour in Cornputer Mediated Communication 

Following the trend seen in most computer related fields. CMC has been a domain dominated 

by males (Herring, 1994. as reported by Savicki et al.. 1996). Men participate in online 

discussion groups much more than wornen (Herring, 1994: Savicki et al.. 1996). The 

interactions seen in this fom of communication (that which is historicaily a male-oriented 

domain) are interesting, because it would appear that social stereotypes and gender behaviour 

roles have been transferred to the online environment. Herring (1 994) noted that "the male 

style is chancterized by adversariality: put-downs. strong oflen contentious assertions, 

lengthy ancüor frequent postings, self-promotion, and sarcasrn. The female style, in contnst, 

has two aspects which typically CO-occur: supportiveness and attenuation" (Herring, 1994 

pp3-4). This tendency of women to be more agreeable and to justim their opinions, while 

men are more straightforward and intempt more, was observed in FTF discussion groups 

(Turner, 1995). Turner also found that that both men and women adapted their style to the 

group, suggesting that stereotypical behaviour is malleable depending on group composition. 

This supports research by Kanter (1977), who states that the different proportions of genden 



within a group will affect how the group behaves. His assertion is supported by further 

research on the subject (Savicki, 1996), which found that groups with higher proportions of 

wornen were more conducive to persona1 disclosures, and were more concemed with 

prevention and reduction of tension. This also influenced the individual behaviour of men 

who were the minority in these groups. as they took on these traditionally female 

chatacteristics. 

Davie et al. (1998), found that group performance relied equally on both leadership and 

technical expertise, and the ability to provide a supportive environment. This would suggest 

that the stereotypical behaviour of each gender has a value in and of itself. Unfonunately, 

our socialization has lefi these attributes at very different levels of value in our society. 

Leadership and technical expertise are thought to be important. whereas providing a 

supportive environment may be less valued. Even though we are al1 aware that a supportive 

environment is an important aspect within our educational system. those who provide it do so 

in order to nurture students to become technically competent leaders. The supportive 

environment is subordinated to other goals. 

Corston and Colman. ( 1  996) suggest that when under stress. people tend to faIl back into 

familiar behaviour patterns. This is based on Zrijonc's ( 1 965) 'Drive theory of social 

facilitation', which proposes that the "mere presence of an audience or CO-acton leads to an 

elevated level of physiological arousal, which in tum enhances the emission of dominant 

responses." In other words. the mould that we are most cornfortable with is that which 

cornes through in uncertain situations, as our most dominant peeonality takes contml and 

leads us to react to out surroundings. Low competence and lack of experience lead to the 

emergence of socially constnicted roles, where women fall into familiar behaviour patterns - 



22 

conduct that resembles submission, attempts at the ameliontion of group dynamics, and a 

concem and interest in the cornfort level of others, while at the same time having little 

practical input with regards to the task at hand. 

Within the perceived anonymity of the computer environment, one cozdd postdate that 

:aromen, the disabled, minorhies. individuals with language pmhlems. and people that are 

withdrawn and shy would gain advantage in an online environment. They would not 

have to compete for attention to be heard as they would in a face to face group. Any 

obvious disadvantages that individuals have that impede the vocalization of their ideas 

would be wiped out in a faceless computer environment. Women and men should be 

viewed similarly, because only their ideas are observed. Al1 their physical and 

personality shortcomings, perceived or real. are unavailable; only their written ideas 

emerge in online discussion. However in reality, the gender stereotype looms as the 

anchor for the perceptions of people in the odine environment, and instead of being lost 

in this medium, it is actually accentuated (Matheson. 1991). It seems that because there 

are no other points of reference except the te.xt and the person's sex, we become more 

aware of the individual's gender. Typed text often reveals our gender, as men and 

women 'speak' differently online (Rossetti, L998), and they have a different purpose in 

their participation. Rossetti looked at how men and women use email communication 

and concluded that men use technology to obtain information and to M e r  their 

innuence, while the women pursue and develop relationships. Tannen (1994), in her book 

Gender & Discourse. discusses the different ways in which the genders speak in FTF 

interactions. Her fïndings are similar to those of Rosetti, language is used differently by 

males and females and with a different purpose. 



In one study, men and women conducted online negotiations with what they believed was a 

peson, but was actually a cornputer with impartial responses and reactions. This experirnent 

provided further evidence that wornen and men behave differently in the presence of 

particular genders (Matheson, 199 1). When subjects were told that they were negotiating 

with a given s n d e r  (always the same gender as the sub-ject). they altered their behaviour 

slightly. falling back on familiar patterns to ful fil1 typical gender stereotypes. Another 

interesting finding in this study showed that when subjects were not told the gender of their 

opponent, they assumed it was male due to the perception that competitive behaviour (such 

as negotiation) is a male activity. This indicates that both genders contribute to the 

perpetuation of stereotypical gendcr roles. and it is perceived to be more effective (furthering 

the task at hand - in this case negotiations) to behave according to socially constmcted 

noms. 

As Matheson points out, not only do we behave more stereotypically, we are also 

perceived to do so. regardless of how we behave. She also suggested that due to a lack of 

other social cues in the CMC envimnment. we place more significance on the one piece of 

information we do have: gender. This forces us to fall back on stereotypical gender 

expectations, and may cause everyone to behave more within their gender role (Bergen et al., 

1974; 1977; Matheson, 199 1). Thus it could be hypothesized that gender stereotypes may be 

greater in CMC thar! in FTF group interaction where more social context is available to dnw 

upon. Men and women appear to have merely extended habitua1 behaviour to a new 

medium, thereby perpetuating societal views and perceptions of appropriate action. Instead 

of elirninating stereotypical behaviour, it has been amp[ified and transferred to a new 

environment (Wallace, 1999). 



Berger's "expectation states" model (Berger et al., 1974, 1977) could largely explain 

continued gender factor in CMC. He suggests that extemal characteristics are important in 

Forming initial expectations from group members. In CMC we do not have any extemal 

characteristics aside from gender, leaving gender to play a dispmportionately large role in our 

expectatiens of dhen in CMC. Bndley  ( 1  9801, expands the model to include internai 

characteristics of individuals, which wculd Further influence the expectations of gmup 

members in CMC. I would assert that even though gender is pronounced in CMC, this stronong 

effect is overcome with time. The text has the largest influence because it provides a visible 

representation of the panicular individual. Once the ideas take over. they become the 

dominant trait. replacing gender. To further Bradley's idea, the power of intemal 

characteristics to overcome gender in FTF groups would have a stronger effect in CMC 

interaction. Furthemore. this phenornenon would occur faster in CMC than in FTF. because 

gender is the only factor to overcome. In addition. we are not in the physical presence of the 

speaker whi le reading no tes. there fore the words have more influence. 

1.5.1 Gender Equity in Computer Mediated Communication 

The virtual world of the Internet is not gender free. As long as we have stereotypical 

expectations in our real world, we will not only continue to have gender inequities within 

CMC, we wilI exacerbate them (Savicki, 1996; Blum, 1999). In order to break free of our 

leamed expectations of the two genders in either online or real life interactions, we must 

change the definition of what it is to be a man and a woman. Our perception of women today 

does not resemble societyts perception of wornen 100 yean ago. Cornputers are very new in 

our every day lives, and many people today, both male and female, have never even touched 
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a computer (Callan, 1998). Merely seven yean ago, the phrase 'surfing the net' did not exist. 

To be computer litente in our society is becoming as important as is being able to read and 

write, and no one believes that it is unfeminine if women are able to do this. We must create 

the perception for our children, at a very early age, that computer literacy is as vital as is 

more "conventional" litency: that it is an integnl part of being an educated individual. We 

mrist ensiire that the classtoom environment is as supportive to girls as it is for boys. Women 

will provide a different point of view and expand the way cornputers are utilized. which will 

contribute to computer technology as well as to society as a whole. 

This study will examine the amount and type of notes (and the number of words that the 

notes contain) that men and women post in CMC. The intention is to bener understand 

group interaction in an online environment. Through the postings. the study should reveal 

if interaction patterns in the FTF environment are being replicated in graduate-level 

computer conferences. 



II. Methodology 

2.1 Study 

This study is a preliminary investigation. attempting to document the behaviour of men 

and women within CMC in a graduate-level educational setting. Through both 

quantitative and qualitative analyses 1 will atternpt to assess the evidence to see if there is 

support for the notion that there is a difference between men and women in online 

discussion. In other words. the study will attempt to determine whether group interaction 

in CMC continues to exhibit the stereotypical behaviour that has been observed to occur 

in F'IF groups. The following four hypotheses wivill be tested: 

Hypothesis 1. In FTF interaction women speak less often than men. Therefore if this 

behaviour continues in CMC. it is expected that women will post fewer notes than men. 

Hypothesis 2. In FTF mixed groups women show less confidence in their abilities than 

men. In the CMC environment if this lûck of self-confidence persists. women should 

exhibit this by reading more than the men. 

Hypothesis 3. In FTF group interaction, it has been observed that women are more 

concemed with maintaining the social cohesiveness of the group, while the men are more 

task oriented. Due to this social concem of fernales, it is expected that women will post 

more notes that are of a supportive nature, i.e. notes that wiIi Say such things as: 'great 

observation', 'well thought out note', 'nicely done', or 'thank you for that insight' . These 
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notes are not adding to the task at hand, therefore will be considered as low quality'. It is 

also expected that men will have more high quality notes than women. 

Hypothesis 4. In FTF not only do women speak less often, they speak less words than 

men do. If stereotypicai behaviour prevails in CMC. women will post less words than 

men. 

2.1.1 Subjects 

This study involved two graduate classes. composed of students cstimated to be between the 

ages of 15-50 years. Al1 subjects were in some way involved in education and were taking 

these courses in their pursuit of a Masters or PhD degree. Class A was made up of 8 males 

and 14 fernales, and class B had 1 1 males and 1 3 females. The professor of Class B believed 

it to be too large, therefore the class was divided into two: B 1 was composed of 9 females 

and 2 males and B2 had 5 females and 6 males. The division of the students was decided on 

the basis of who could attend the class one hour earlier than it was scheduled. Both classes, 

A and B, were introductory educational technology classes. Three students were pan of both 

of the classes (2 Fernales and 1 male). To ensure that the data contained only independent 

variables, and for purposes of statistical analysis, the author's data was removed from the 

analysis, and the data of the other two students were used in one class each. For statistical 

balance across genden, the fernale's data was used in Class 'A' and the male's data was used 

in Class 'B'. This left the n as large as possible without compromising independence. There 

were 18 males and 24 females that contributed data for analysis in this study. 

A Full exphnation of what constitutes a low quality note is defined in section 2.1.3.2 



2.1.2 Technical support 

Software and Data Sources 

The online environment was a discussion forum of each week's readings, pior  to actua! FTF 

classroom meetings, which were held for three hours. once a week. 

The software prognm that was used for the online discussion was ~ e b w ,  which was 

developed by researchers at OISE. based on CSILE (Scardamalia el al.. 1989). The students 

accessed WrbKF through the Intemet. and al1 of their discussion notes were recorded. thus 

providing a permanent record of the group's interactions. Because WebKF is an 

asynchronous environment, students could read notes posted by othen as well as contribute 

new notes at any tirne. 

Each week's discussion was held in a self-contained section (known as a view), where 

students were able to access the notes that they and their classmates genented. Students 

posted notes about papers they were studying and read notes that others created. The view 

offered a forum for students to respond to each other. 

WebKF - ATK 

WebKF has an Analytic Tool Kit (ATK), which collects, stores and qualifies al1 the data 

keeping statistics for analysis. The data is tagged using qualifien. such as 'new note'! -read 

note', 'note edit'. etc. This information can be accessed by asking the ATK to provide the 

4 A more detailed review of the software is provided in section 13 
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particular statistic on each individual or the whoie group. This can be obtained for any time 

period specified, for any particular individual and characteristic. 

Statistical Package 

SPSS version 10 was the Statistical software used to analyze the data from the study. 

Random Number Generator 

Texas instruments TL83 Plus calculator was used to generate randorn numbers which were 

then used to select notes from the database to be analyzed by a second rater to ensure inter- 

rater reliability. 

2.1.3 Design of Analysis 

The nurnber of notes posted by males and fernales in both classrooms, and the number of 

words in the notes posted in both classrooms was examined to see if there were differences 

between genden. There were three sepante analyses performed on the data. The fint 

analysis exarnined the number of notes created and read in the tint, rniddle and last week of 

discussion by both genders; the second analysis included a qualitative look at each individual 

note's content prior to a second quantitative analysis: and the third analysis looked at the 

number of words each note contained and how this related to each gender. 

Database Segmentation 

In order to examine al1 the notes created by both classes, the data was coded by gender 

within each of the three weeks under consideration. 1 segmented the fim. middle and Iast 
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weeks of data to see if there were differences based on gender and over the duration of 

the course. Since Class A and B were two separate classes whose time table was 

different, the first, middle and 1st week for each class were determined as follows: 

In class 'A' there was no discussion in the first week of the course, as the purpose of the 

week was For t112 ~ m d c t ~ i ~  io fmiliziriïc 'Uc;cmscircs ;\+th the soft.x=ire. Therrfore for 

Class 'A', 1 chose the second week of class for anaiysis as the first week. because that is 

when online discussion of articles began. In week seven. Class 'A' did not have a 

discussion in WebKF. This meant that class 'A' had only nine weeks of WebKF 

discussion and therefore week t h e  data was inchded as the middle week for Class 'A'. 

The 1st week of classes was a discussion week and it was used as the last week in the 

analysis. 

In CIass B the discussion started imrnediately in WebKF and therefore the fim week was 

counted as the first week in the analysis. The last week of discussion was a combined 

view of B 1 and B2, whereas during the first I l  weeks of the term the two sections had 

separate discussion views. Due to this momaly, 1 decided to use the data from the week 

pnor to last as the data for the Iast week analysis. Even though neither Class B 1 or B2 

was discouraged fiom participating in each other's section. 1 believed that the final week 

was different fiom the preceding weeks of discussion, and therefore it was kept it out of 

the analysis. CIass B had 1 1 weeks of discussion and therefore week six became the 

rniddle week in the analysis. 
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During the last week of discussion in Class 'A', one student decided to hold a survey in 

the class on the topic of the week's discussion. As each student subrnitted their 

questionnaire to the survey request. he acknowledged receipt of every persons survey, 

which elevated his note count for the week well above the rest of his classrnates. 

Because of his data, 1 perforrned two separate anrilyses. In the fist analysis, al1 his notes 

wcrc discvdcd (iis thc SPSS tmted  him rs rn cutlier). ~ n d  iF. &e secofid malyris I !O& 

out the 2 1 acknowledgement notes and included the other notes that he submitted. This 

was done to ensure faimess and to verify the results. 

Qualitative Analysis 

The purpose of this preliminary qualitative analysis was to take a look inside of the 

quantitative data. and to identify any patterns in male and female discoune. It was 

performed in order to provide any information with regards to hypothesis 3. and to indicate 

any further qualitative resenrch that could be conducted in the future. 

The data from the first and last weeks of the fint analysis were purged of al1 names to ensure 

anonymity and freedom of gender bias prior to quantitative analysis by a colleague. He used 

the following criteria to decide whether a note was low or high qualit).. 

In deciding ivhether a note is low or high qziality, please look for the following in the 
note: 

a) hello or good bye note 
b) thankyou note 
c) note of support i. e. greal point, good idea. nice work. etc. 
c) acknowledgement or reinstatement of point made in an eurlier note 
d) clarifcaion ofpoint made in an earlier note 
e) note that woufd signify a hod: 'smife ' or similar supportive body language in a 
face to face discussion 

Al2 the above criteria signtjj a low quality note for the purposes of this unalysis- 



1 inspected 10% of the notes that were classified by the first rater, to check for inter-rater 

reliability. The analysis yielded a rate of 93% reliability between the raten and therefore I 

then used the scores to analyze the data. The 7% disagreement concened the low quality 

notes. as I thought that a few of the notes that assigned this nting actually moved the 

discussion. 

Number of Words in Notes 

In order to determine the actuaf number of words that the notes contained, words were 

counted within each note contributed during the first and lnst week of disciission. 1 

deduced that these two weeks would be the best indicators of how discourse changed 

over the weeks of the course (the reason for using these particular weeks is the same as 

descnbed in the Qualitative section above). Because this is a preliminary study. the focus 

was to find support for the quantitative analysis and potentidy uncover some 

possibilities for funve research. The cleansed database was used for this purpose. The 

repeated rneasures anaiysis focused on the total nurnber of words each gender contributed 

to determine if there were statistically significant differences. A Mann-Whitney. non- 

parametric test was also used to examine if there was a difference in the number of words 

each gender contributed per note. 



III. Results 

Tests were performed to examine the following hypotheses stated earlier: 

Hypothesis 1. In FTF interaction women speak less often than men. Therefore if this 

behaviour continues in CMC. it is expected that wornen will post fewer notes than men. 

Hypothesis 2. In FTF mixed groups women show less confidence in their abilities than 

men. In the CMC environment if this Iack of self-confidence penists. women should 

exhibit this by reading more than the men. 

Hypothesis 3. In FTF group interaction. it has been observed that women are more 

concemed with maintaining the social cohesiveness of the group, while the men are more 

task oriented. Due to this social concem of fernales. it is expected that women will poa  

more notes that are of a supportive nature, i.e. notes that will say such things as: 'great 

observation'. 'well thought out note?, 'nicely done'. or 'thank you for that insighto. These 

notes are not adding to the task at hand, therefore will be considered as low qualitYs. It is 

also expected that men will have more hi& quaiity notes than women. 

Hypothesis 1. In FTF not only do women speak less often, they speak less words than 

men do. If stereotypical behaviour prevails in CMC. women will post less words than 

men. 

- - 

A full explmation ofwhat constitutes a low quality note is defned in section 2.1.32 



3.1 Hypothesis 1: Notes Created 

The result of the first two repeated measures tests are similar and support the notion that 

men post more notes than women. An analysis of variance revealed that men posted 

more notes than women, when the data of the outlier was discarded (males X=4.33, 

females X=2.58; F (1 .JO) = 6.030, p < .O 19)A similar result was obtained when the 

acknowledgment notes of the outlier were not considered, but the test of his data was 

used (males X=4.26, females X=2.58; F (1. 39) = 5.237, p < .028). The second test was 

not as significant as the first. but still indicates the existence of two different populations, 

supporting the hypothesis that women and men behave differently in the CMC 

environment. To check that these differences spanned the duration of the course, an 

examination of three data points was performed on the: tint. middle and Iast week of 

classes. It was discovered that the postinçs of males were consistently greater than that of 

the females in both classes. Figure 1 displays the rneans in each of the three different 

weeks analyzed. 

--P -- --- - - -- 

Wihout Outlier Data Partial Outlier Data Inclrided 

Figure 1: Means of Males and Fernales in the First, Middle and Last week of Class. 



First Week - Individual Contribution 
Mal es 

First Week - lndividual Contribution 
Females 

Middle Week - lndividual Contribution 
Males 

Middle Week - lndividual Contribution 
Females 

Last Week - Individual Contributions Males Last Week - lndividual Contributions 
Females 

Figure 2: Individual Note Creation of Males and Femaies for First, Middle and Last 
Week. 



To better understand what achially happened in the three weeks of the analysis, an 

examination of individual student pmductivity fùrther supports the notion that the note 

creation cornes from two different populations (see Figure 2). 

The analysis variance also revealed a Iinear effect for the week in the first test (week 1 

X=Z.J, week 2 X-3.44, week 3 X4.51; [. ( I ,  40) = 14.504. p c ,000) and in the sccond 

test(week 1 Xz2.4, week 2 X=3.44, week 3 X4.39; F ( 1,39) = 12.424, p < .O0 1). This 

seems to suggest that both men and women 'talked' more as the course progressed. Yet 

because only 3 weeks of the course were anaiyzed I would caution against making such a 

conclusion. The remaining weeks of the course should be examined pnor to intèmng any 

trends over t h e  for each of the genders. 

3.2 Hypothesis 2: Notes Read 

An analysis of the notes that both genders read during the first, middle and 1st  week of 

classes, did not resdt in a significant finding (males X=366.96. femaies X40.74; F 

(1,40) = .437, p < .5 13, This does not support the notion that there is any difference in 

the number of notes read by each gender. Figure 3 displays the three means of the three 

weeks of reading illustmting the apparent lack of a gender effect. 



Notes Read 

-A-- - - - - - - - - - - - - p -- ---. 
+ Males 25 38.944 58.278 
-- - - -- - --- 

+ Fernales 26.083 37.333 47.458 

Figure 3: The Reading Means of Males and Females in the First. Middle and Last week. 

3.3 Hypothesis 3: High vs. Low Quality Notes 

The analysis of the high quality notes only resulted in a slightly smaller gender effect 

(males X=3.86, ferndes X=2.42; F ( 1  -40) = 4.234, p < ,046). If females posted more low 

quality notes than males. a larger effect sould have resulted. This analysis does not appear 

to support hypothesis 3 (the notion that women post more low qudity notes), Figure 4 

displays the means of males and females across the two time periods. 



High Quality Notes 

+ Males 2.61 1 5.11 1 

Figure 4: The First and Last Week of High Quality Notes Created by Males and Females 

Figure 4 shows that the nurnber of high quality notes was higher in the 1st week than in 

the first, and the postings of both genden was significantly higher at the end of the course 

when compared to the amount of notes created at the beginning. As a result of the 

examination of only MO data points, conclusions cannot be drawn with certainty about 

the tendency of high quality notes to increase as the coune progressed. An examination 

of the proportions of low and high quality notes revealed that as the postings of high 

quality notes went up, so did the postings of low quality notes. As can be seen in Figure 

5, the postings went up proportionately for both men and women. There was no 

significant difference between the two. 



Proportion of Low and Hi Quality Notes 

First Last 

Figure 5: The Proportion of Low and High Quality Notes Created by the Males and 
Females in the First and L a t  Week. 

3.4 Hypothesis 4: Words 

In the final analysis, the total number of words generated was exarnined. The anaiysis 

confirmed that men w&e more words than women (males X=762.19, females X=625.67: 

F (1,40) = 6.482, p < .O 1 5). Figure 6 shows the difference between the genden. 



Total Number of Words 

+ Fernales 
-- 

433.636 
. -- - 

51 9.091 

Weeks 

Figure 6: The Average Number of Words Written by Males and Females in the First and 
Last Week. 

A non panmenic test. the Mann-Whitney test. reveaied that there were no significant 

differences between the number of words contained in individual notes between the 

genders - the differences were due to the number of notes posted by each gender. In 

other words, since men wrote more notes. their word count was higher, but it was not due 

to more words per note. The large effect of total number of words between the genders is 

also partially a function of the outlien within the males. Figure 7 displays the word 

distribution in the first and last week. 
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First Week - Word Distribution Last Week - Word Distribution 

Figure 7: The Word Distribution of Males and Fernales in the First and Last Week. 

In the second analysis (a cornparison of high and low quality notes), an examination of 

the number of words that were contained within these notes revealed that the 1ow quality 

notes contained a very low percentage of the total words written, whereas the high quality 

notes contain more words. Considering the criteria for low quality notes for the purpose 

of this study (criteria c m  be found on pg. 30), it is not surprising that they would contain 

less words than high quality notes. Figure 8 displays these proportions. 



Graph 18 First Week - Males Graph 19 Last Wwk - Males 

EMales Law EMWi Low 

I M M r  Hgn 

- -- . 

Graph 20 Firçt Week - Females Graph 21 Last Week - Females 

.- -- 
UFem Law 

.Fm H i g h  
p. -a-- 

Figure 8: Proportion of Low Quality Words Created by Males and Females in the First 
and L a t  Week, 

The analysis also reveaied a time effect (week 1 - males X=246, femaies X=195; week 2 

- males X=165, females X=l56; F (1,40) = 10.465, p < .O03 indicating that the notes in 

the last week of the course were shorter than the notes generated than in the Fust week. 

However, aithough the number of notes in the fust week was smailer, the notes contained 

more words. Figure 9 shows this difference. 



Number of Words per Note 

- Males 246. ! 62 165 863 

Figure 9: Average Number of Words per Note Created by Males and Females in the 
First and Last Week. 



IV. Discussion and Conclusions 

As can be observed from the results section, hypotheses 1 and 4 were supported by this study. 

Women wrote fewer notes in genenl, and wrote less words ovenll than men. The women 

did not read significantly more than men, which indicates that the assertion of the second 

hypothesis does not seem CO be supported. Howerer, I JO not iliink thai this snidy can 

conclude on this point, as the data on wornen's reading only reveals the number of notes that 

were opened in the database. The numben do not address the leng-th of time each note stayed 

open for reading. Both men and women could Iiave quickly opened and closed notes, or the 

notes could have been opened for a long time and read over and over again. Or for that 

matter, the notes could have been opened and printed or downloaded to individuals' hard 

drives for later examination and reference when composing responses. WebKF also has a 

"Read al1 of these notes" feature, which allows one to open d l  notes for reading, and thus the 

statistics would mark a11 the notes read even though the student did not necessarily read them. 

This type of information would only be revealed if a questionnaire were administered 

addressing these possibilities. In further study of this issue, such a questionnaire should be 

developed in order to gain a better iindentanding of reading behavion. 

Another factor that needs to be addressed in the questionnaire is how much reading was done 

on the articles required for the course. The time spent on this reading rnight provide insights 

that would further our undentanding of gender-based leaming behaviors. Addressing the 

amount ofreading of this material and the reasons behind the time spent could lead to new 

insights about the level of comfort and confidence in women. If they do not read more than 

men, the reasons behind our assumptions should be examined. Perhaps stereo~tpical 

behaviour only occun in public, and women do not read more than men when alone because 



at that tirne only their persona1 perceptions guide their behaviour. If they understand the 

material, they do not feel any need to read any more. 

Hypothesis One and the genenl interest of this study were confirmed. Women posted 

significantly less notes that the men from the class. One could be tempted to conclude that 

this confims the hypothesis that stereotypical behaviors have been brought into the online 

environment. But a simple qualitative analysis with reference to Hypothesis Three, showed 

that women do not proportionately post more notes that are empty of content, (i.e., notes that 

contain only acknowledgement and support. which research indicates to be typical behaviour 

of females in our society (Belenky, 1986; MacKeracher. 1994; Savicki et al.. 1996; Rossetti, 

1998)). Women have been observed to be more concemed with the social aspect of a group. 

providing an environment of support. The note below. posted by a female, is a clear exarnple 

of a supportive notes in the CMC rnvironment 

Great Note XXX 

WOW XXX! 

Note 103 1 was undoubtedly one of the best notes I have ever read on KF. You have 
irnpressed me with your wnting skills, your wit and your humour. I will try to answer 
your very well thought out question a bit later. but I just had to comment on the note 
itself right now. 

Thanks for making me smile. 

Low and high quality notes rose for both genden, but as Figure 5 illustrates. What is the 

nature of the men's low quality notes? It could be speculated that they are being supportive. 

The low quality notes could also indicate that as the students becarne more familiar with each 

other, they posted less thoughtful notes. Since research indicates that men are more 



argumentative and talk more (Herring, 1996; Johnson et al, 1996; Savicki et al, 1997), as 

their high quality note postings rise, so do those of low quality. These low quality notes rnay 

be classified as the argurnentative banter of males, not supportiveness in general (see 

Appendix C for an example). The FTF group research points out that women are more 

socially aware of othen. This concern could manifest itself in not getting involved in the 

back and forth arguments behveen men. Onlv a thorough content anûlysis of the notes can 

bring a better understanding of the issues behind these results. 

Hypothesis Four, although c ~ ~ r r n e d ,  shed light on other issues when the data was 

examined m e r .  Even though the men wrote more words than women. the higher word 

count was not due to longer individual notes than those posted by women. The higher 

word count occurred because men posted more notes overall, parûcularly a few very 

prolific males who. as Figure 7 depicts, contributed significantly more notes than most 

other students, both male and female. The banter of notes between a few of the male 

students contributed to the much larger word count than the fernales produced, but it was 

of little interest to rnost of the students, indicated by their Iack of 'silenceg durinp the 

debate. Again, only a closer analysis of the content of the notes rnay reveal why the 

conversation of a few males is so ditrerent from that of the rest of the group. 

There could be another explanation for why men appear more relaxed and argumentative in 

CMC in cornparison to women. Weitz (1996) found out that women rely more on visual cues 

than men do, and because these visual cues are unavailable in CMC, women might feel more 

anxious and uncertain, leading them to speak less and use more tenuous language due to this 

discornfort (and not because of socialization and cultural roles). This anxiety could be 



responsible for the gender stereotypical behaviour, as described by Corston and Colman 

(1 996), who found that people under stress tended to revert to familiar behavior patterns. 

As the weeks passed and the students corne to know each other, the conversation in the CMC 

shif'ted from lengthy notes in the first week to shorter notes and more frequent postings in the 

final week. Because I did not analyze al1 the weeks of the course. I cannot support this 

occurrence with statistical certainty, but as I was pan of both groups, 1 did observe this trend. 

I believe that it warrants systematic investigation in future research to see if familiarity of the 

participants, comfort with the new medium, or sorne other factor is behind the trend. 1 

would suggest that the WebKF discussion evolved to more closely resemble FTF 

interactions, where discourse is generally not a lengthy ontion, but a debate of ideas that 

have not been refmed and well thought out. Not being able to comment on the content of the 

notes, since the study did not examine this aspect of the database to any degree. I think this 

phenornenon is worth pursuing. As Tannen (1994). suggests, language needs to be examined 

thoroughly and within its particular context. Her analysis revealed that the same words 

spoken, can have very different meaning depending on the speaker and the situation. A 

thorough investigation of the content of these notes rnay reveal that the earlier notes were 

longer because they were more thoughtful, while students attempted to impress each other 

with their abilities. Only directly questioning the students could explain the shifi of style 

within the notes, as students moved frorn writing mini essays in response to weekly reading, 

to engaging in discussions. As they became more familiar with each other and the FTF 

discussion style moved into the CMC, the classroom environment and the discursive style 

replaced lengthy ontion. As was also observed by Hewin (1999), CSILE was used in a grade 

5i6 classroom over a period of four years, where the discourse initially resembled essay 

writing and later evolved into knowledge advancing discussions. 



Since the courses had both a FTF and CMC cornponent, anonymity was not a factor in the 

same way as many online studies. Individual personalities became more and more apparent 

as the student's familiarization with each other grew. Therefore I would suggest that FTF 

behaviour of the students was directly transferred to CMC. The overtaking of conversation 

by a few individuals could be sern in CMC through several long notes back and forth 

between 2-3 individuals, while the rest of the class did not participate (see appendix C for an 

example). Hence, the notion that al1 have the same opportunity to speak within CMC (Shea, 

1994). does not hold up in these hvo classes. Qing Li reported similar findings in 1999. in 

her study of grade 9 6  students. where conversation was dominated by only a few students. 

This brings into question the equity of CMC. an envimnment thought to be more rquitable 

than FTF interaction (Thimbleby, 1 996). 

There are many different factors that one can examine when looking for differences between 

the groups. As this was a preliminary study, and because only two classes' data was utilized. 

conclusions are very tenuous and further examination is warmnted. The only conclusion that 

can be made with any certainty is that the analyses confirmed hypothesis 1. A comparison of 

FTF interaction and CMC discourse of the same group, where the FTF interaction was 

videotaped and transcribed for comparison to the WebKF database, would serve as the ideal 

situation from which to draw conclusions. This should be done systematically on sevenl 

different classes with attention to the actual discourse. 

A bnef look at the differences between men and women in generating notes that never 

received a response (stand alone notes) in CMC, is an important issue with regards to equity. 

If a student has a dificult tirne participating in FTF discussion due to shyness or some other 



reason, when they do express their opinion and do not receive any suppoh they could 

withdraw even more. They cannot delude themselves into thinking that if they could only 

have the courage to speak, they would be part of the group. They could interpret everyone's 

'silence' toward their opinion as a complete rejection and feel even more isolated, which 

could lead to complete withdrawal. Having taken part in both of these classes, 1 would like 

to add my penonal experience. in which we actually discussed this 'open rejection' in one of 

the classes. Many students, even the very vocal ones. expressed anxiety with the possibility 

that their ideas would not bs comrnented on and would 'stand alone' in plain view for al1 to 

see. This couid be interpreted to suggest that CMC can be even more threatening than FTF 

discussion to sorne students. 

Figure 10: Stand Alone Notes by Males and Females Across the Weeks. 

As can be seen in Figure 10, the differences Vary over the weeks, but the graph suggests that 

both men and women wrote more stand alone notes at the start of the course than at the end. 

A t-test was significant (p< .O 17) , supponing these differences. This resuit could be an 
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indication that there was more FTF style discussions that occuned in the last week of classes, 

which could be due to greater familiarity among the students as well being more in command 

of the software. An analysis of the pattern of males and females in starting a new thread (a 

new discussion), did not reveal any differences behveen the genders (t-test pc.69) as depicted 

by Figure 1 1. However, further analysis is required. 

Starting Notes 

Figure II:  Frequency of Starting a New Thread by Males vs. Fernales. 

Other aspects of CMC conversation that should be examined to further chri@ the differences 

between males and females would be the Iength ofthreads, and who participates in a 

particular thread and why. The reasons behind the stand-alone notes could also provide 

greater understanding of discourse processes in CMC. One factor that could influence 

participants not to respond to certain notes is the perception that the note is long and 

conclusive, and, hence, may not warrant comment 



This study suggests that the FTF interactions of both genden has been transferred into CMC 

in some respects. The virtual environment does not seem to be any more equitable than the 

real world in ternis of what it offers to women. Because of the way women and men are 

socialized, the differences between the sexes permeate our attitude and language (Tannen, 

1994). and therefore they are just as visible in CMC as they are in FTF interactions. I am not 

sure that having different interaction styles is a negative factor, as 1 don't believe that men 

and women must behave the same in order to gain equal footing in our society. Yet we must 

e[iminate some of the restrictions thnt provide women with less opportunity to participate and 

gain expertise within computer technology. These boundaries must be broken. and to do this, 

cornputers must cease to appear to be male oriented. in order to render them "acceptable" for 

girls. This belief occurs at such a young age and is therefore integnted into one's briief 

system early and leR unquestioned and therefore unaddressed. with no potential for change. 

According to Newman ( 1  993, the answer to a change in this belief lies in modeling. If girls 

in their early stage of development perceive cornputer-related activities as gender appropriate 

behaviour for females, they will not begin their shifi away from computers and technology. 

By targeting software to a more gender-neutnl audience, we will see an increase in both 

female performance and interest. This facilitates the increase in representation of females in 

the software creation industry. thereby defining a situation in which women are designing 

software that is not directed toward the male population. This ultirnately encourages more 

women to enter the industry, as they not only are better educated and have software that is 

conducive to their leaming, but they also have female role models. This would demonstrate 

that computen are not a male industry, and that iit is not only acceptable, but also desirable, to 

participate and succeed in a traditionally male-oriented field. 



By removing some of the stress involved with computer-related activities, the performance of 

females will improve greatly (Brosnan, 1999). as poor performance caused by computer- 

related anxiety finds its root in lack of education. To break the bamer within CMC, it is 

important to provide classrooms that support females in their quest to learn (Crombie, 1999). 

For females to become proficient with computer technology it is essential that they are not set 

apart from men in their participation due to lack of confidence within the medium. However. 

since this is merely one problem of many. and since according to new research the gap with 

regards to computer usage is narrowing (Callan. 1998). we must look to changing our 

perceptions of gender roles in general. 

Conclusions and Educational Implications 

This study indicates that the differences in discussion patterns of mixed groups within 

education persists. Women continue to 'talk' less than men do. even though recent studies 

show that women's discornfort with computers has decreased6. In 1997.73% of women felt 

no fear at the prospect of using a computer. a figure that is up from 1984 when 65% of 

women felt this way (Callan, 1998). Computen today are much more user-friendly than they 

were in 1984 when IBM first introduced the Penonal Computer (Callan. 1998). If computen 

are a much larger part of our lives today than they were in 1984, why is it that women 

continue to participate less in CMC discussion groups? According to Callan's study, wornen 

own more computers than men, use email and the Intemet, and do not fear computers any 

6 The study showed an increase of computer usage by both gendets: men's usage went fiom 35% - 65% and 
women's usage form 23% - 74%. 



more than men do, yet they do not enroll in computer science as a study of interest. This 

field continues to be thought of as a male domain. 

Since the subjects in this study were graduate students in computer studies within education, 

the expectation that they would be at ease with cornputers, or at least not fear hem, is a fairly 

safe assurnption. Therefore 1 would speculate that the difference in participation in CMC is 

not due to the cornputer interface. but due to social and persona1 factors. As was observed in 

this study, CMC does not eliminate stereotypes, nor is it sensitive to other emotional factors. 

It does not provide an equitable environment in which students can concentrate on 

knowledge alone, without any of the discrimination of FTF rnvironments. 

CMC group discussion continues to elicit the same stereotypical behavion that are found in 

FTF group discoune. There is still a great deal of research needed in this field in order to 

better understand why women and men participate differently, and to ensure that the future 

offers women equitable education and the same opportunities as men. 



References 

Althaus. S .L. ( 1 997). Cornputer-Mediated Communication in the University 

Classroom: An Experiment with On-Line Discussions. Communication Education 

46(July), 1 58- 1 74. 

Anderson, L. R., and McLenigan, M. (1987). Sex Differences in the 

Relationship Between Self-Monitoring and Leader Behavior. Small Group Behavior. 18. 

147- 167. 

Asch. S. E.. Studies of Independence and Conformity: A Minority of One 

Against a Unanimous Majority. Psycholopical Monographs. 70. (9 Whde No. 1 1  6). 

Baird. J. E. Jr.. (1976). Sex Differences in Group Communication: A Review of 

Relevant Research. Quarterly Journal of Speech. 62. 179- 192. 

Belenky, M. F., Clinchy, B. M.. Goldberger. N. R.. & Tanile J. M. (1986). 

Women's Ways of Knowing: The Development of Self. Voice. and Mind New York. 

Basic Books. 

Berge 2. L.. (1 993). Cornputer conferencing and Online Education. The Anchnet 

Electronic Journal on Virtual Culture. l(3). 

Avdable: http://jan.ucc.nau.edu/-madbergev 1 n3. html 

Berger. l.. Conner, T. L. and Fisek, M. H. (1974). Expectation States Theory: 

A Theoreticai Research Program. Cambridge. MA: Winthrop. 

Berger, J., Fisek. M. H., Ncrman. R. 2. and Zelditch, M. (1977), Status 

Characteristics and Social Interaction: An Expectation States Approach. New York: 

Elsevier. 



Beyer, S., & Bowden, E.M. (1 997). Gender Differences in Self-Perceptions: 

Convergent Evidence from Three Measures of Accuracy and Bias. Personality and Social 

PSYC- 23, 157-172. 

Beyer, S. (1 99811 9990. Gender Differences in Causal Attributions by College 

Students of Performance on Course Examinations. Current Psychology, 17 346-358. 

Blum, K. D. (1999). Grtndrr Diffërences in Asynchronous Leaming in Highcr 

Education: Leaming Styles. Participation Barriers and Communication Patterns. JALN. 

3(l/ May). Available: h~p:l/~v\~~v.aln.or.daLn~~eb/~oumalNoI3 issue 1 /blum. htm 

Bouchard, T. J., Barsalow. J., and Drauden, G. (1 974). Brauistorming 

Procedure, Group Size and Sex as Detenninants of the Problem-Solving Effectiveness of 

Groups and Individuds. Journal of applied Psycholopy, 59, 1 3 5- 1 3 8. 

Bradley, P. H. (1980). Sex. Cornpetence. and Opinion Deviation: An 

Expectation States Approach Communication Monographs, 47, 1 0 1 - 1 1 0. 

Bradley, P. H. (1 98 1). The Folk-Linguistics of Women's Speech: An Empirical 

Examination. Communication Monographs, 48.73-90. 

Brosnan, M. M. (1999). Modeling Technophobia: A Case for Word Processing, 

Cornputers in Human Behavior, 1 5, 1 05- 1 2 1. 

Busch, T. (1 996). Gender, Group Composition, Cooperation, and Self-Eficacy 

in Cornputer S tudies. Journal of Educational Computinp Research, 1 5(2), 125- 13 5. 

Camp, L. J. (1996). We are Geeks, and We are Not Guys: The Systers Mailing 

List. In L. Chemy and E. R. Weise (Eds.), Wired Women: Gender and New Reaiities 

in Cyberspace @p. 1 14-125). Seattle, WA: Seal Press. 

Conachy, M. (1 999). Social Inequality and the World Wide Web. World 

Socialist Web Site. 



Available: http://~~~v.wsws.ore/articles/1999/aup 1999/wwv-a17 pm.shtml 

Condry, J., and Dyer, S. (1976). Fear of Success: Attribution of Cause to the 

Victim. Journal of Social Issues, 32,63-83. 

Corston, R. and Colman, A. M. (1996). Gender and Social Facilitation Effects 

on Computer Competence and Attitudes Toward Cornputers. Journal of Educational 

Computing Rzsèucli. l1(2), 197- : 83. 

Coulter, R. (1993). Gender socialization: New Ways. New World. Report 

printed by the Ministry of Equality. Province of British Columbia. Victoria. B.C. 

Crombie. G.. Long, R.. Chetcuti, M. and Anderson, C. (1999). Bndging the 

Gender Gap in Computer Science Education. Presentation to the Women in Engineering 

Advisory Conunittee of the Professional Engineers of Ontario. 

Available: http://cvthéra.ic.gc.ca/htos/al1fernalccs/ 

Crombie G.. & Armstrong P. 1. (1 999). Perceptions of the High Technology field 

of High School Students Enrolled in Computer Science. 

Available: http://cvthen.ic.gc.cdhtos/hshightech/ 

Davie. L.. Abeygunawardena. H., Davidson. K. and Nolan, J. (1998) 

Universities, Communities, and Site Building: Exploring Three Online Learning Systems 

Virtual University, WebCSILE & MOOkti. 

Available: h t t p : / / n o i s e y . o i s e . u t o r o n t o . c a / p r o i c o o d I  

Everetts, R.B. (1 998). Experiences in Distance Leaming From a Student's 

Perspective. ISTAS 98. Winng the World: The Impact of Information Technolow on 

Society. Proceedings of the 1998 International Symposium on Technology and Society, 

IEEE, New York, NY, USA. 176. 155-1 60. 



Feenberg, A. (1 999). Distance Learning: Promise or Threat? 

Available: http://c~~nv-rohan.sdsu.edu/faculty/kenber~dTELE3.HT~I 

Crosstaik. Winter: 

Frank, F.. and Anderson, L. R. (1 97 1). Effects of Task and Group Size Upon 

Group Productivity and Member Satisfaction. Sociometry, 34, 135-149. 

Frize. M. (1 998). Increasing the participation of women in science and 

engineering resçarch. Papa prescritd iit die M E C  Expert's meeting on Gendcr. 

Science. and Technology. Manila Philippines. March 1011 1. 1998. 

Available: http://~n~~v.carlcton.ca/wise/apec98pap+htm 

Hartnett. J.. Bailey, K.. and Gibson, F. Jr. (1970). Personal Space as Infiuenced 

by Sex and Type of Movement. Journal of Psvchology, 76, 139- 1.14. 

Harasim. L. M. (1987). Teaching and Learning On-Line: Issues in 

Computer-Mediated Graduate Courses. CJEC. l6(2). 1 1 7- 135. 

Hansim. L. M. ( 1  989). Online Education: A New Domain. Technical Paper X 2 1. 

Harasim. L. M. (1989). Online Learnerts Guide to Course "3551": Research [ssues 

in Educationaf CMC - OISE. Technical Paper #23. 

Hayes Andrews. P. (1992). Gender Differences in Group Communication: Impact 

on the Facilitation Process. Small Group Research 23(1). 74 - 94. 

Heider, F. (1958). The Psychology of Interpersonal Relations. New York: 

Wiley. 

Hemng, S. (1 993). Gender and Democracy in Cornputer-Mediated 

Communication. Electronic Journal oflommunication, 3(2), 1-1 7. 

Herring, S. (1 994). Gender Differences in Computer-Mediated Communication: 

Bringing Familiar Baggage to the New Frontier. 

Available: ht~://~wv.cpsr.or~cpsr/gender/he~ng.t~t 



58 

Hewitt, J., Brett, C. Scardamalia, M., Frecker, K. and Webb, J. (1995) Schools 

for Thought: Transforrning Classrooms Into Learning Communities. 

Available: http://csile.oise.utoronto.ca/abstncts/kn build 

Hewitt, J. and Webb, J. (1 999). Collaborative Knowledge-building in a grade 5-6 

classroom. 

http://tnw.telelearn.ca/cont'erenceY/p.. .cbb evidence/hewict webb evicience.htrni 

Hiltz, S.R., & Wellman, B. (1997). Asynchronous Learning Networks as a 

Virtuai Classroom. Communications of the ACM. 40(9), 4449. 

Hiltz, S. R. ( 1998). Collaborative Learning in Asynchronous Learning Networks: 

Building Learning Communities. Address at "WEB98" Orlando Florida. 

Available: http://eies.niit.edu/-hiitz/collaborativc learning in a.nvnch.htm 

Ho fiman, L.R. (1 965). Group Problem Solving. In L. Berkowitz (Ed}. 

Advances in Experimental Social Psvcho lo~ ,  2.99- 132. New York: Academic Press. 

Homer, M. S. (1 972). Toward an Understanding of Achievement-Related 

Conklicts in Women. Journal of Social Issues. 28, 157- 175. 

Huff, C., and Cooper, J. (1 987). Sex Bias in Educational Software: The Effect of 

Designers' Stereotypes on the Software They Design. Journal of Applied Social 

Psychology? 17,5 19-532. 

Hyland, M. E.. Curtis, C., and Mason, D. (1985). Fear of Success: Motive and 

Cognition. Joumal of Personalitv and Social Psycholoey, 49, 1669-1677. 

Grohol, J. M. (1 997). Anonymity Online: Mental Health Net's Policies. 

(Online). Mental Health Net. (1 997, Decernber 1). 

Available: http://wvw.crnhc.com/archives/editor26 



Jonassen, D., Davidson, M., Collins, M., Campbell, J., Bannan Haag, B. (1995). 

Constructivism and Computer-Mediated Communication in Distance Education. The 

Amencan Journal of Distance Education, 9(2), 7-26. 

Johnson, C., Clay- Warner, J. and Funk, S. J. (1 996). Effects of Authority 

Structures and Gender on Interaction in Same-Sex Task Groups. Social Psychology 

Quarterly, 59(3), 22 1-236. 

Kent, R. N., and McGrath. J. E. (1 969). Task and Group Characteristics as 

Factors Influencing Group Performance. Journal of Experimental Social Psychology. 5. 

429-440. 

Kerr, N. 1. and Bruun. S. E. (1983). Dispensability of Member Effort and 

Group Motivation Losses: Free Rider Effects. Journal of Penonality and Social 

Psychology, 44, 73-94. 

Kimbie. C. E.. Yoshikawa. J. C. and Zehr. H. D. (1980). Sex Roles, Vocal and 

Verbal Assertiveness in Sarne Sex and Mixed-Sex Groups. Journal of Personality and 

Social Psycho togy, 40. 1047- 1054. 

Lamon. M., Reeve, R. and Caswell, B. (1999). Finding Theory in Practice: 

Collaborative Networks for professional learning. 

Available: http://csile.oise.utoronto.cdabstracts/ tïnding theoryhtml 

Lave, J. (1988). Cognition in Practice: Mind, Mathematics and Culture in 

Everyday Life. Cambridge: Cambridge University Press. 

Leonard, D.C. (1 996). Using the Web for Graduate Courses in Technicd 

Communication with Distant Leamers. Technical Communication. Fouah Quarte- 388- 

401. 



Li, Q. (1  999). Gender Differences, Mathematics and CSILE. Resources for 

Feminist Research. 27(l O), 143- 1 52. 

L h  M. C. (1 985). Gender Equity in Cornputer Learning Environments. 

Computen and the Social Sciences. 1 ( 1), 19-17. 

Littleton. K., Li&, P., Barnes, P., Messer. D.. and Joiner, R. (March. L993). 

Gender and Software Effects in Cornputer-Büsd Probim Solviny Paper prcsentcd ai 

the biannual meeting of the Society for Research in Child Development. New Orleans. 

LA. 

Lockheed-Katz, M. E. and Hall. K. (1976). Conceptualizing Sex as a Status 

Characteristic: Applications to Leadership Training Stntegies. Journal of Social Issues. 

32, 111-134. 

Maccoby. E.. and Jacklin. C. (1974). The Psvchology of Sex Differences. 

Stanford, CA: Stanford University Press. 

MacKencher. D., Women as Learner. in Barer - Stein, T.. & Draper. J. A.. 

(Eds.)., n i e  Craft of Teachine Adults. Malabar. Flonda: Kneger Publishing Company. 

1994. 

Maier, N. R. F. and Burke, R. S. (1 967). Response Availability as a Factor in 

the Problem- Solving Procedures: Cornparisons of Male and Femaie Interacting Groups. 

Group and Organizational Studies, 7,497-507. 

Matheson, K. (1991). Social Cues in Cornputer-Mediated Negotiations: Gender 

Makes a Difference. Cornputers in Human Behavior, 7, 13 7- 145. 

McLean, R. (1997). What is "Knowledge-Building?" [On-linel. 

Available: ~ pg. 1. 



6 1 

Milton, G. A. (1959). Sex Differences in Problem-Solving as a Function of Role 

Appropriateness of the Problem Content. Psychological Reports. 5, 705-708. 

Mccomell, d. ( 1 997). interaction Patterns of Mixed Sex Groups in Educationd 

Cornputer Conferences. Part 1---Empincal Findings. Gender and Education. 9(3),345- 

3 63. 

Newman, L. S., Cooper, j. and RuDie. D. K. j 19% j. Gender iuid cornputers. 

II. The Interactive Effects of Knowledge and Constancy on Gender-Stereotyped 

Attitudes. Sex Roles. 33, (5/6). 325-5 5 1. 

Osipow, S. H. Theones of Career Development (3'' ed.). Englewood Cliffs. NJ: 

Prentice-Hall. (1  983). 

Perkins. D. (1992). Technology Meets Constructivism: Do They Mdce a 

Mamage? In Du@, P.. and Jonassen. D. Constructivism and the Technoloe~ of 

Instruction. 45-5 5. 

Perkins. D.N. ( 1993). Person-Plus: A Distributed View of Thinking and 

Learning. In G. Salomon (Ed.), Distributed Cognitions. (pp 88- 1 10). New York: 

Cambridge University Press. 

Pfost. K.S. and Fiore, M. ( 1990). Pursuit of Non-Traditional Occupations: Fear 

of Success or Fear of Not Being Chosen? Sex Roles. 23(1/2), 15-24. 

Piliavin, J.A. and Martin, R.R. (1978). The Effects of the Sex Composition of 

Groups on Style of Social Interaction. Sex Roles. 4(2), 28 1-296. 

Rossetti, P. (1998, My).  Gender Differences in E-mail Communication, 

[Onlinel. The Internet TESL Journal, N(7). 

Avaiiable: http://wnv.aitec h-ac. jpi-itesfi/Articles/Rossetti-GenderDif.htm1 



Reitan, H., and Shaw, M. (1964). Group Membership, Sex Composition of the 

Group, and Conformity Behavior. Journal of Social Psychology. 64,455 1. 

Savicki, V., Kelley, M. and Lingedelter, D. (1996). Gender and Group 

Composition in Small Task Groups Using Cornputer-Mediated Communication. 

Computers in Human Behavior, 12(2), 209-224. 

Scardamaiia. M., Bereiter, C., McLean, R. S.. Swailow. J. and 'vVuohlT. C. 

( 1989). Cornputer Supported Intentional Learning Environments. humai of Educational 

Computing Research, 5 , 5  1-68. 

Scardamaiia M., and Bereiter, C. (1 993). Technologies for Knowledge-building 

Discourse. Communications of the ACM. 36(5), 37-4 1. 

Scardarnalia. M. and Bereiter. C. (1 994) Cornputer support for knowledge- 

building cornmunities. Journal of the Leamine Sciences. 3(3). 265-283. 

Scardamalia, M.. & Bereiter. C. (1  996). Adaptation and Understanding: a Case 

for New Cultures of Schooling. In S. Vosniadou, E DeCorte, R. Glaser. and H. Mandl 

(Eds), International Perspectives on the Psychological Foundations of Techno logy-based 

Learning Environments, p. 149- 164. 

Schulman A. H.. & Sinis R. L. (1999). Learning in an Oniine Format versus an 

In-class Format: An Experimentd Study. T.H.E. Journal, June. 

Available: http://www.thejoumal.com/magazhe/vault/ 

Shea, V. (1994) Net etipelte. San Francisco, USA: Albion Books. 

Siegel, J., Dubrovsky, V., Kiesler, S., and McGuire. T. (1986). Group processes 

in Cornputer-Mediated Communications. Organizational Behavior and Human Decision 

Processes, 37, 1 57-1 87. 



63 

Sigh, U. (1 970). Sex and Age in Persuasibility, Journal of Social Psychologv, 82. 

269-270 

Sistrunk, F. and McDavid, J.W. (1 97 1). Sex Variable in Conforming Behavior. 

Journal of Personality and social Psychology. 17(2), 200-207. 

Smilowitz, M., Compton. D. C.. and Flint, L. (1 988). The Effects of Cornputer 

Mediated Communication on an individudii's Judgmenl: X Stuciy Based on die Methods 

of Asch's Social Influence Experiment. Cornputers in Human Behavior, 4. 3 1 1-321. 

Spence. I. T. (1 974). The Thematic Appreciation Test and Attitudes Toward 

Achievement in Women: A New Look at the Motive to Avoid Success and a New 

Method of Measurement. Journal of Consulting and Clinical Psychology. 42.427-437. 

Tannen. D. (1 994). Gender &Discourse. Odord. New York: Oxford University 

Press. 

Thimbleby, H. (1  996). internet. Discourse and Interaction Potentiai. Keynote at 

First Asia Pacific Conference on Human-Compter Interaction. Singapore. [On-line]. 

AvaiIable: http://~~~~~v.~~.md~.a~.~kiharo1d/sinpapore/singapore.html 

Tracz, G. (1980). Computerized Conferencing: an Eye-opening Experience 

with EIES. The Canadian Journai of Information Science, 5, 1 1-20. 

Turner, L. H., Dindia, K., and Pearson, J. C. (1995). A cornparison of two 

alternative models of powemil speech: The Impact of Power and Gender Upon the Use of 

Threats. Communication Research Reports, 12.25-3 3. 

Walker, K.. Hackman., M. (1 992). Multiple Predictors of Perceived Learning 

and Satisfaction: The Importance of Information Transfer and Non-Verbal hnmediacy in 

the Televised Coune. Distance Education. l3(1), 8 1-92. 



Wallace, P. (1 999). The Psycholow of the Intemet, chapter 1 1 : Gender Issues 

on the Net @p. 208-232). Cambridge, United Kingdom: Cambridge University Press. 

Wiley, M. G., and Eskilson, A. (1 982). Coping in the Corporation: Sex role 

Constraints. Journal of Applied social Psychology. 12, 1-1 1. 

Wiley, M. G., and Eskilson. A. (1983). Scaling the Corponte Ladder: Sex 

Diffirenccs in Espectations far Performance, Powci and Mobility. Social Psychdogy 

Quarterly, 46. 3 5 1 -3 59. 

Williams, S. W.. Ogletree. S.M.. Woodbum. W. and RafEeld, P. (1 993). Gender 

Roles. Computer Attitudes. and Dvadic Computer Interaction Performance in College 

S tudents 

Zimmerman, D. H. and West, C. (1975). Sex roles. Interruptions and Silence in 

Conversation. In B. Thome and N. Henley (Eds. i. Language and Sex: Difference and 

Dominance @p. 105- ID) .  Rowley. MA: Newbury House. 

Wood. W.. and Karte. S. J. (1 986). Perceived Sex Differences in Cornpetence as 

a Determinant of Sex Differences in Interaction. Journal of Personality and Social 

Psychology, 50, 344 1-347. 

Zajonc, R. (1 965). Social Faci!itation, Science, 149,269-274. 



Appendix A - Consent Form 
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Gender effects in writing notes in WebKF Graduate Courses 

Professor Eari Woocriruff, OISE/UT 
Ph: 923 6641 X2602, email: ewooddf@oise.utoronto.ca 

Olivia Robertson, OISE/ UT 
Student in the M.A. degree in the Curriculum, Teaching and Leaming program 
Specializing in Computer applications 
Ph: 416 963-8218, email: orobertson@oise.utoronto.ca 
Supervisor: Dr. Robert S. McLean 

Objective 

The main purpose of this project is to examine 3 WebKF cornputer conferencing 
courses (course numbers?) for research into the effectiveness and characteristics 
of online leaming. This large corpus of data would be "cleaned" or anonomized 
by removing al1 identifving information from both the header and content. 
Theçe data would, hoGever, retain the existing interconnections, links and 
references that are so crucial to understanding patterns of interaction. 

Background 

There is research evidence that in Face to Face group discussions women 
participate differently when men are in the group as oppose to women only 
groups. We wish to examine the discussions of these three classes in the WebKF 
conference environment, to evaluate whether the sarne phenornenon occurs in 
an oniine discussion group. 

What will the researchers do? 

The researchers will use the copy of the Jatabase and remove dl idenbfying 
information from both the header and inside each note. This will be done 
through both an automatic process, and dso a manual one, with a person 
reading through al1 the content to make sure no i d e n m g  information has been 
missed. Only the researchers, Dr. E. Woodniff and 0. Robertson will have access 
to the anonymized database. 



Conf identiality. 

Your insîmctor wili not know whether or not you have given your consent to use 
these data. There wiU be no negative consequences for vour acadernic 
coursework çhould you choose to withhold your consent, or withdraw your 
consent at a later date, 

The original copy ot' the database (the one with names that you use in your 
course) will be deleted 16 rnonthç after the course is over, as are al1 online course 
databases accessed though the Education Comrnow. 

Researchers will typically publish Findings in journals and conference 
presentations. In such publications, no reference will be made to the specific 
dass you are in, nor to anv specific person. 

Written consent 

If you are willing to take part in the research study, you are asked to indicate 
below. If, during the course of the year, you decide that you no longer wish to 
participate, simply contact Olivia Robertson (phone: 416 963-8218) directly and 
she wiU ensure that none of your data are included in the analyses. This will be 
done by deleting your notes from the anonymous research copy of pour course 
database. 

Please choose one of the two options below: 

I agree to d o w  my notes in this course to be used as part of the 
research described above. I understand that these data will be used 
anonymously. 1 aiso understand that 1 may withdraw my permission at 
any time and without providing a reason by contacting Olivia Robertson 
(contact înfo). 

1 do not give permission for my notes in this course to be used as 
part of the research desaibed above. 
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Appendix C - Discourse Excerpt 

Example 1: isolated conversation between two males. 

Mr. Megatrends, 1 Presurne 

XXX, you should attribute your quotations. Anyways. this one I recognize as John 

Naisbitt: 

"The technology of the new information age is not absolute it will succeed or fail 

according to the principle of high techmigh touch" 

See my note Note 841 in this regard ..... XXX 

Caught in the Act 

You're too well read around this topic, 1 should have known you'd be able to identify the 
quotes and you are indeed correct they are from Megatrends. 1 purposely left out 
reference to the author because I thought it might be interesting to introduce him and the 
date of the publication at a later stage in the discoune. 

I was staring at my bookshelf the other night and thought: Hey it would be a good time to 
re-read Megatrends to guage its overall impact 18 years later, particularily with in light of 
this weeks readings. Do you think we are still focused on the same concems with respect 
to technology that Naisbitt introduced almost 18 years ago? how accurate were his 
predictions? 



Megatrends 

XXX writes: 

Do you think we are still focused on the same concerns with respect tu technology thai 

Naisbiît introduced almost 18 years ago? ltow accurate were h k  predictions 

Some yes. sorne no: 

1 .  Industrial Society to Information Society: we're still on Our way there. and will be for 

some timr. Canada is still too dependent on chopping d o m  trees and selling rocks. in 

short, naturai resources. for its standard of' living. That's why our buck is worth 66 cents 

U.S. 

2. Forced Technology to High Tech/High Touch: I agree with Naisbitt when he writes: 

"The more high technology around us, the more the need for human touch." (p. 53) I've 

asked Santa for his new book on the subject for Christmas. 

3. National Economy to World Economy: There is a backlash against globalization, as 

the WTO is fmding out in Seattle this week. The problem with globalization is that we al1 

live iocally! Nevertheless, global ization will continue. 

4. Short Term to Long Term: I dont think so. Short term is getting shorter. 



5. Centralization to Decentralization: To some degree in corpoartions, not at d l  with 

government. 

6 .  Institutional Help to Self-Help: We have no choice. as our publically-(under)funded 

institutions are cruniblinp. 

7. Representative Democncy to Participatory: Don't think so. No change there. 

8. Hierarchies to Nehvorking: To some degree. but hierarchies are still with us. Just look 

at the governance of UolT. for example: little change in 1 00 years! And big corporations 

like Norte1 are still hierarchical. 

9. North to South: Nope! The South is still a basket case, which is not al1 their fault. 

10. EithedOr to Multiple Options: Don't see much change here either. 

What do YOU think. X X X ?  Do you agree with my assessment? ..... XXX 

Strict facilitator no more 

You are determined to have me move fkom the role of facilitator to participant - so be it 



You seem to take Naisbitt's predictions more literally thm 1 would: 

1 .in 1990, industrial workers and their unions were in retreat. They had become 

marginal in numbers. Whereas industrial workers who make or move things had 

accounted for two fifihs of the American work force in the 1950s. they accounted for Zess 

i h i  ~iiojti)Erh in ille carly :390s-rhor is, ,Cor no morc than thcy hod accozmtcd for in ! 000, 

when their rneteoric rise began. In rhe orher cirvelopedfi-ee-market cozrnrries the decline 

was siower a t f i s t  but afier 1980 il began ro crccelerate eveyvhere. By the year 200)U or 

201 0, in every developedfiee-market cotrnf?y. indztstrial workers ivill account for no 

more thon an righth of the ivork force. Union poiver h m  bren declining jzrsr as fast. (? 

1994) 

In the Linifrd States the shift had by 1990 or so largely been accomplished. But so far it 

has occttrred only in the llnited States. In the oîher developedpee-market couniries, in 

western and northern Europe and in Japan. it is jltst beginning in the IPWs. It is. 

however. certain to proceed rapidly in these cozrntries from now on. perhaps farter than 

it originally did in the United States. The fa11 of the ind i~r ia l  rvorker in the developed 

free-market countries will also have a major impact outside the developed world 

While 1 agree this transformation is ongoing, 1 think that for the rnost part it has been 

accomplished. Whatfs interesting hou& is that the shifl has happened without most 

people really being aware of it. 



2.Naisbitt's point here is less visionary and more to do with common sense. Whenever 

there is a shift away fiom tasks that once depended upon human effort and crafonanship. 

there is always a n o d g i c  backlash - our obsession with everything hand- made. 1 think 

this is also a demoognphic issue. The exponential growth in technology that we are 

cumently experiencing, is being geared towards hture market demographics rather that 

presen t ones. 

3.While there is, as you state. a backlash against the "global society" model. 1 would 

argue that it's still a reality - at least fkom a economic standpoint.From my own 

experience, technology has dlowed me to do business in the US. Sweden. Germany. 

Holland, Britain, Italy etc.On the social side though. 1 might be willing to agree with you. 

4.The short term long term issue is a little more nebulous. in ternis of the business cycle, 

1 tend to agree with you that. as a result of global competitiveness. technology etc.. the 

cycle has in fact been shortened. However, 1 think that long range planning is 

necessitated by globalization. The Canadian govemment created the NCEs specifically to 

target industries in which they felt Canada would be a world leader. Most of these 

initiatives involve long term research - the results of which wil not be realized (Products 

to market) for some years to corne. 

5.1 agree with you here. aithough Me1 Lastman, in his oh so subtle way, recently 

advocated decentraikation of a unique source. Perhaps in some way, his recent cornments 

are not so bizarre as people rnight diink. 1 think there is a move towards decentralization 

of the education system partly as a result of decreased budgets, but also because 



communities are beginning to want to take a more active role in the direction of their 

schools (parent, teacher councils, removal of Principals and VP fkom OSSTF etc.) 

6.While some of this is the result of budgetary constraints, 1 thuik that most people 

weicome this shift. Technology has certainly had an impact here as well. 

7. Once again. on a macro scale, 1 tend to agree. but I think we c m  see signs in both the 

public and private sector that this is beginning to change. We are seeing the emergence of 

very successful companies that employ a flattened hierarchial structure. where everyone 

has a degree or ownership in the Company and a responsibility to aid in its growth. Even 

the Harris governemnet is suggesting using referendums to decide issues of critical public 

importance(Although democratisation is probably the furthest thing fiorn their minds). 

The exarnple above with respect parentfteacher councils illusates a certain degree of 

democratization at the local ievel. 

8. Institutions like U of T are slow to change as a result of their perceived superiority in 

the market. But you might be interested to know that with respect to U of T this is about 

to change, particularily in light of increased cornpetition fiom new virtual univenity 

rnodels. 

9. The North/South issue is interesting. Over the past 8 years there has been a significant 

nurnber of companies (particularily Canadian companies) setitng up shop in Atlanta, 

Tenesee, North and South Carolina, specifically for the reasons that Naisbitt outlined: 
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"Americans are migmting weshvard toward the land of opportunity. where govenment 

replation is fio wned upon and where enlreprene urship is prized" 

In addition the social decay in many of the major urban centres in the north, make the 

south west look pretty inviting as a place to work and live. 

So while, this shifi hasen't happened perhaps as quickly as Naisbitt predicted. 1 tend to 

agree with Naisbitt that it is inevitable. 

10.1 want to deal with this one in a later note. but once again 1 think Naisbitt is 

fundarnantdly correct here - I do think today's societal is open to multiple options dnven 

by the needs of individuals. 

Facilitation En tails Participation 

I think facilitation entails participation, otherwise how do you stimulate discussion and 
provide weaving cornrnents? Welcome to the fray! Just one comment on your comments 
on Megatrends, about which we could have a much longer debate. In an information 
society the majority of workers eam their livelihood as symbol processors of one kind or 
another: architects, designers, engineers. technicians, cornputer prognmmers, writers, 
teachers, etc. Al1 of these require post-secondary education or advanced skills. As I 
mentioned before, in this country we are still too dependent upon nahiral resources, 
which is a lazy way of making a making a living by digging up what Mother nature put 
there. There is no value added to chopping down trees and mining nickel, and fishenes on 
both coasts have been depleted by greed. The other category of workers we have too 
many of are civiI servants. Our unions are ail1 relatively strong in this country due to 
unionized civil servants. Unless our economy is based less on naturd resources and 
govemment, we will main to become a real information society, for which education is 
cnticd .... 



Facilitation requires objectivity 

I'm not sure I agree with you here XXX. From my experience the most effective 
facilitators confine their contributions to asking questions and providing support and 
encouragement to the ideas put forth by others. In order to remain objective, they do not 
allow themselves to get involved in the content of the discussion and they usually refiain 
From expressing persond opinions that might reveal their b i s .  But you raise an 
interesting topic for further discussion. XXX hm said that he no longer participates in the 
course database because he has found that it stiffles prolonged discourse. Other 
professors here at OISE feel that their personal involvement in the database is critical 
because it shows a willingness to become part of the community and contribute to its 
collective knowledge advancement. What does everyone else think? 

Facilitation Requires Fairness 

I disagree and suggest that facilitation requires faimess rather than objectivity. because 
you're really not objective, are you? 1 mean. we pretty much have everyone's positions 
more or less pegged by now. haven't we? You maintain your convictions, but merely 
refrain from expressing them. But, why the pretense that you're objective. and why not 
express your ideas, provided that it's done tactfully, and without any intention of shutting 
anyone else dom? 1 think an online facilitator must have a whole bagful of strategies to 
promote online discussion. including for example. adopting a provocative point of view 
to try to energize a sluggish debate. I personally am sorry when instnicton don't 
participate, as I'd like to hear what they have to offer ............ XXX 

Teacher as teacher, not as facilitator 

Robertson writes: 
"...but by definition, n facilitator is neutral, iinbiased, not critical. A classroom without a 
critically cngaged teacher is just as tïnhealllty as a fumily in ivhich parents pracrise 
benign neglect" (p. 154). 
I have never liked the term facilitator to describe teachers' new roles and 1 completely 
agree that the teacherlmoderator should be involved - critically engaged. Constmctivist 
leaming has merit but I guess I'm from the old school. My perception of teachers is still 
that they are experts in their field and that they have knowledge I don? have (and would 
like to have!) (There are exceptions.) Perhaps my perception would be diEerent, were I 
an elementary school pupil of the '90s. 
It's m e ,  with the appropriate strategies. the moderator/teacher/facilitator can participate 
without being overly influentid. Hrnrnm ... now I have to consider how this applies at 
different cognitive levels. 




