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 Abstract





An experiment to investigate gender differences in email mediated co-operative working is presented, involving Austrian/Scottish pairs acting as domain experts for each other's tasks. While gender and culture are not overall predictors of the effort a subject expends on their own and their partner's task, classic gender stereotypes are found in individuals' co-operation strategies.





1 Introduction





There is much empirical evidence that there are gender differences in face-to-face communication but it is an open question whether these differences can also be observed in computer-mediated communication (CMC). In CMC gender differences are not as pronounced because people do not see each other while they interact. Non-verbal interaction, which is very important for the establishment of gender differences, plays no role in CMC. Gender as such tends to disappear in CMC because identity is not stable in electronic communication. On the other hand, it is well documented that the participation rate of women on the Internet is relatively low(Shade 1994). Problems which might account for this include broad social inequities based in financial, institutional and educational barriers, socialisation and gender stereotypes. Even where women have Internet access, their active participation may be affected by the forms of interaction they encounter.





Internet interaction forms are, to some extent, male dominated. This probably reflects the social marking of all technology as male and the strong influence of male forms of behaviour on computer culture. For example, there is evidence that some women are frightened away from the Internet by strategies like flaming(Herring 1994, Spender 1995)  which are mostly used by men. Computer science itself, which underpins the technological basis of the Internet, is ruled by competitive standards - machines or software programs have to be the latest, biggest, fastest. There is also media perception that the Internet is dominated by pornography: certainly computers in educational labs, cyber cafes and homes are used openly for accessing such pornographic material. It is no surprise that women, being socialised to different values, may be put off.





Nonetheless, the Internet is a fluid medium which is, in principle, open to different forms of use by different social groups. For example, Sherry Turkle(Turkle 1995) thinks that the Internet provides new opportunities for women. She posits that the Internet supports a style of interaction which is more feminine than traditional programming(Turkle 1990). She calls this style “soft mastery” or “bricolage”. It is characterised by a bottom-up approach and more intuitive and holistic behaviour. Bricoleurs play around with objects on the screen rather than use predefined and structured strategies. Simulations and virtual worlds are their favourites. Turkle states that this style of behaviour is more similar to a female style of interacting with the world. To some extent,  Turkle’s argument seems plausible. However, it is debatable if her findings can be generalised to the degree she does. Internet services are very diverse in character, and their effects on gender relations differ. Furthermore,  Turkle’s results only apply to middle-class, well-educated women.





At the other end of the spectrum, cyberfeminists like Sadie Plant(Plant 1996) see opportunities for the dissolution of all forms of identity on the Internet. The Internet is a medium where an individual may construct actively their own persona, free from social stereotypes which are reinforced by physical appearance. Whether this is in itself revolutionary seems moot. Such escapist role play may serve instead to palliate the day to day oppressions and exploitations of actually existing reality, which is the ultimate basis of all human activity. None the less, it is undoubtedly the case that people need not be constrained by their gender identities in cyberspace, which could have significant effects on Internet expectations and behaviours.





2 Gender Differences and Email





Gender differences in face to face communication strategies have been thoroughly investigated. Tannen


(Tannen 1991) distinguishes the male favoured  public “report” talk, to do with negotiating and maintaining status, from the female favoured private “rapport” talk, for establishing and maintaining relationships. She provides a useful overview of women’s and men’s different styles in and uses of questioning, interruption, making suggestions and giving opinions. In public “report” communication between men and women these differences tend to favour a male agenda. Gender stereotyped extra-linguistic cues, for example tone of voice, accent, clothing and body language, also reinforce the expectation of such differences in conversation.





Email’s fundamental differences from face to face communication might be expected to modify some of these factors. There is no bodily presence of the other person so pure language is the only  cue to  their  meanings. It is also not possible to dominate or intimidate anybody else by one's bodily presence. Visual cues like clothing or auditory cues like accent do not play any role. It is not possible to interrupt anybody. Therefore, some researchers conclude that email breaks down socio-economic, racial or other traditional barriers (Herring et al 1992). For example, Kiesler and collaborators(Sproull & Kiesler 1991) found that while participation rates in face to face communication are determined by group status, this is far less significant in computer conferencing and email.





However, despite this democratic potential, many traditional barriers are apparently not broken down. Institutional barriers or social stereotypes might be at least partly responsible for that. Nevertheless, there might be specific barriers which make it difficult for women to use email.





There is empirical evidence(Hesse, Garsoffky & Hron 1995) which indicates that the mutual commitment in email is less strong than in face-to-face communication. There are no rules governing email which force anybody to answer an email message. In face-to-face communication every conversation has to be brought to an end in an ordered manner. Anybody who stopped a conversation abruptly and without reason would violate the  implicit rules governing conversation. Such a violation is supposed to be "not normal" and causes a disruption of communication. In contrast to that, during email conversation it is quite normal not to answer a message. Such a behaviour does not violate any rules. This regulation makes email very flexible but rather noncommittal as well. This lack of obligation for communicative reciprocation might have a negative influence on  women participating in email conversations: it might be argued that women behave more co-operatively(because of their socialisation) and therefore feel uneasy in the absence of such obligation.





Another difference between face-to-face communication and email is the disorderly character of the latter. In email conversation, there is no well-understood turn-taking process. It is always everybody's turn. You do not have to wait for the other to stop talking. This makes it sometimes difficult to keep track of an argument. Quoting the other's messages is a possibile way to overcome this problem. It might also be argued that this affects women differently. In face-to-face communication men often take their turn by force by interrupting women. In email force is not necessary anymore(Tr(mel-Pl(tz 1984). It is always the men's turn. This might distort the ratio between participation of women and men in communication even more than in face-to-face communication.





This agrees with empirical results reported by Susan Herring (1994). She posits that women and men use different styles when posting to the Internet although these styles are not exclusively used by women or men:





"By characteristic styles, I do not mean that all or even the majority of users of each sex exhibit the behaviors of each style, but rather that the styles are recognizably -- even stereotypically -- gendered. The male style is characterized by adversariality: put-downs, strong, often contentious assertions, lengthy and/or frequent postings, self-promotion, and sarcasm.... The female-gendered style , in contrast, has two aspects which typically co-occur: supportiveness and attenuation." (Herring 1994)





We found this definition of styles very useful for our study.





On the other hand, it has often been argued that email is the modern form of the telephone. Spender(Spender 1995) states that the telephone is one of the most commonly reported "non-work" activities of women. Email might provide women with the opportunity to chat even more easily over the Internet. Instead of doing their “rapport” relationship work over the telephone they might do so through email. It must be noted, however, that it is difficult to detect such opportunities in actual empirical material, especially in quantitative studies. Case studies of atypical subjects can overcome this to a certain extent. Kaplan and Farrel(1994) investigated the attitudes of young women who spend much of their time surfing the Internet. They found out that there are many aspects of the Internet of interest to young women as well as young men.





The empirical study described in the following sections tries to clarify some of these questions through an experiment in co-operative task solving.





3 The experiment





We decided to investigate the use of email in mediating co-operative problem solving between pairs of subjects, where each subject has their own task but needs help from the other to carry it out.





Here, each pair consisted of one subject in Vienna and one in Edinburgh, and each was asked to describe an afternoon visit to the other's city, visiting four places of interest.





Note that our concern was not with the outcomes of the tasks but rather with the strategies employed in carrying them out. None of the Edinburgh subjects had been to Vienna. Only one of the Vienna subjects had been to Edinburgh, but some years ago and only briefly. While each subject was given a map and guidebook for the other's city, they were expected to treat each other as task domain experts. Thus each subject needed to find some balance between satisfying their own task, helping their pair and getting assistance from their partner.





The experiment was conducted twice during afternoon sessions lasting around 3 hours where the subjects were seated continuously at keyboards, focused on the tasks. In each session, four Edinburgh subjects were paired with four Vienna subjects to give balanced gender and cultural pairs i.e. Edinburgh woman/Vienna woman, Edinburgh woman/Vienna man, Edinburgh man/Vienna woman, Edinburgh man /Vienna man. The subjects were told that their opposite had to solve a similar task and that they were expected to help each other. They were given no personal information whatsoever about each other. With the subjects' permissions, all email exchanges during the sessions were recorded for subsequent analysis.





The subjects were final year undergraduate and/or MSc students from Heriot Watt University and the Vienna University of Technology, all of similar age and computer use experience. The sessions were conducted in English: all the Vienna subjects were happy to use English and thought their English competency was adequate. After the sessions, none of the subjects indicated that language had been a source of communication problems.





4 Analysis





4.1 Quantitative analysis





We wished to analyse each entire email exchange to see how much effort each subject put into their own and their partner's task: it is here that we might expect to find gender stereotyped behaviour reproduced from


face to face co-operation. In face to face communication, topics brought up by men are usually given more prominence than those introduced by women(Tr(mel-Pl(tz 1984). Thus, for quantitative purposes, within a message we distinguish between task, meta and personal utterances.





A task utterance may either be to do with the sender's task (e.g. How do I get from the station to the castle? I want to visit the cathedral.) or the recipient's task (e.g. You need to get a bus from the station. The cathedral is closed from 2.).





A meta utterance is about how the tasks are being approached rather than task content. These are predominantly opening and closing greetings (e.g. Dear Megan... Ciao Gerda), discussion about email frequencies and response times (e.g. I haven't heard from you for a while and I've sent you 7 messages so far.), to do with making an explicit focus on one or other person's task (e.g. Time's getting on so I'd like to concentrate on my visit.) and, rarely, about how to organise the whole exchange (e.g. We could take it in turns to ask each other questions.).


     


Personal utterances are usually about the subjects themselves and again may either be about the sender or the recipient (e.g. Are you from Edinburgh? I don't like going to pubs much.). Note that these are not hard and fast distinctions; for example, personal utterances may also serve to fuel task discussion (e.g. Please suggest another location as I don't like museums.).





There is empirical evidence that women talk about personal relationships to  a greater extent and men are more task oriented in face to face communication(Aries 1984). We might, therefore, expect that women’s scores for personal utterances and mens’ for meta utterances would be higher.





Based on these categories, entire email exchanges were coded sentence by sentence to record the type of each utterance and the number of words it contained. Encoded exchanges were then summarised to give for each subject the total number of messages and words,  the average message word length, and the numbers of words in meta utterances and utterances to do with one’s own and the other's  task and personal details. These summaries were further combined to give these counts for all Edinburgh female and male subjects, Vienna female and male subjects,  Edinburgh subjects,  Vienna subjects, female subjects, male subjects and all subjects.





For each subject and summary grouping, we divide the number of words spent on the own task with that spent on the other's task to give a measure of  co-operative effort. We call this the "own/other" ratio. A value less than one suggests "altruism". A value greater than 1 suggests "selfishness". These are not intended as hard definitions: rather as a shorthand terminology. A value near one suggests a balance of focus on the own and the other's task. Note that this measure compensates for differences in the overall number of words used by each subject by focusing on the balance of word purpose within that use.





With only 16 subjects we cannot expect to find representative results. Nonetheless, these summaries are useful in clarifying the very different strategies employed by the subjects and in looking for gross differences between subjects by gender, culture and gender/culture combination.





4.2 Qualitative analysis





In addition to quantitative analysis we also used qualitative methods to analyse the interaction processes between the students from Edinburgh and Vienna. Conversation analysis, which studies the order and organisation of


everyday interactions (Psathas 1995), has often been used to assess gender differences in verbal behaviour. In this context, question/answer sequences play a major role. It was mentioned above that email tends to weaken


the coherence of successive utterances. In our study, we analysed this phenomenon and its possible consequences for women and men. One of these consequences is a lack of feedback which could affect women and men differently.





In addition, we analysed typical individual conversations. As Herring mentions (Herring 1994), a gender specific style frequently cannot be observed in a "pure" form. Nevertheless, we assume that in some cases a gender specific style is more pronounced than in others.





5. Results





5.1 “Altruism”, “selfishness” and co-operation strategy





The gross categories show no marked gender or cultural effect in the ratio of words on one's own and the other's tasks:





female		0.6   male		0.7


Edin.		0.6   Vienna		0.6


Edin. female	0.4   Vienna female	0.7


Edin. male	0.8   Vienna male	0.5





All categories display some "altruism". Overall, women display slightly more "altruism" than men, showing a very weak correspondence to the gender stereotype.  There are some mixed gender/cultural effects in the ratio of words on one's own and the other's tasks so Edinburgh females and Vienna males are both more "altruistic" than Edinburgh males and Vienna females. Again, this could be an artefact of the small sample size.





However, for individuals, the own/other ratios taken in pair groups correspond to a variety of co-operative strategies. In the following summaries, each person's name (changed to protect the innocent...) is followed by city and sex codes (E == Edinburgh, V == Vienna, F == female, M == male), and their own/other task word count ratio.





Pair 1: Craig(EM) 0.8 Herbert(VM) 0.3


Here, Craig sent Herbert an almost complete suggestion for the latter's task in an early message. The rest of the exchange tended to focus on Craig's task, displaying overall co-operation despite the apparent emphasis on Herbert helping Craig. Note that due to a bizarre misunderstanding, Craig sent some email to Paul(see below) who he called "Susanna". Paul both answered Craig and sent Craig's email on to Herbert. This is a interesting example of the apparent unconscious dissolution of gender and individual identities in Internet group working. This exchange was subject to email delays but not apparently affected by them.





Pair 2: Victoria(EF) 1.7 Edith(VF) 7.2


This exchange was also affected by email delays, resulting in poor feedback and only one true co-operative exchange. Furthermore, in an unresolved early misunderstanding, Victoria proposed that they take turns and Edith that they concentrate on one task and then the other. The result was no overall co-operation.





Pair 3: Michael(EM) 0.5 Gerda(VF) 0.4


This exchange displays balanced overall "altruism" with a weak tendency to more female than male “altruism”. The exchange was well structured and systematic. They were polite and took turns as if in a face to face task. Gerda drove the exchange which still showed equal positive co-operation. Gerda pretended that she was actually in Edinburgh.





Pair 4: Graeme 0.9(EM) Paul 0.9(VM)


This typically "macho" exchange never the less demonstrated a high degree of balanced co-operation. They adopted similar approaches, displaying supportive criticism. Paul used a high


proportion of questions and an advanced "smiley" vocabulary. This exchange had the highest proportion of personal messages. Graeme attempted to introduce an explicit split screen protocol, to divide each exchange into a focus on his own and the other's tasks, but Paul explicitly declined this. Graeme surreptitiously introduced this split which Paul then followed due to whole message quoting. Initially, Paul mistakenly addressed Graeme with the female marked version of the name about which Graeme never complained. When Paul discovered the correct spelling he stopped addressing Graeme by name. Subsequently, Paul nominated "striptease" as a possible Edinburgh activity while Graeme recommends a pub on the basis of "nice girls". This exchange was also subject to email delays, here resulting in the highest number of messages overall.





Pair 5: Morna(EF) 2.2 Chris(VM) 2.0


This was the most "selfish" mixed sex exchange with Morna displaying slightly more focus on her own task. There was no co-operation and no personal identification with the task. Thus, Morna refers to her task as if she is doing it for a third party, and Chris to his as if he is doing it for Morna. This exchange was also subject


to poor email response with no noticeable effect.





Pair 6: Muriel(EF) 0.2 Phillip(VM) 0.4


This is the most "altruistic" exchange with Muriel displaying higher "altruism" than Phillip. There was much personal exchange, displaying some mild flirtation. Phillip dominated the exchange, asking many questions and deploying "smiley"s. Muriel generally accepted Phillip's suggestions.





Pair 7: Megan(EF) 0.4 Cecilia(VF) 0.5


This exchange was again marred by email failures but none the less shows overall "altruism", with Megan slightly more "altruistic" than Cecilia. Cecilia dominated the exchange, making many suggestions for Megan, which is more typical of a stereotyped male strategy. Megan attempts to split the screen twice (see above) which Cecilia ignores. Overall, this was a moderately co-operative exchange.





Pair 8: Charles 1.5(EM) Susanna 0.6(VF)


This was the most stereotypical exchange in that Charles gave Susanna no help and received much help from her. Susanna dominates the exchange but still does much of Charles' task for him. Some co-operation was displayed. Susanna assumes explicitly that Charles always receives her email. The pair did not appear to like each other.





Five distinct forms of co-operation are present with stereotypical "male" and "female" behaviour displayed by both men and women. In pairs 1,3 6 and 7, both subjects have a balanced "altruistic" approach. Pair 1 is male/male and pair 7 is female/female. However, in the female/male pairs 3 and 6, the women are slightly more "altruistic" than the men. The female/female pair 2 shows unbalanced "selfishness".


 In the female/male pair 5 there is a balance of "selfishness" but with the woman slightly more "selfish", once again a normally male stereotyped behaviour. In the male/male pair 4 there is a balance of "altruism" and "selfishness", effected by a traditional male mix of competition driven co-operation. Only in the male/female pair 8 is there the usual face to face stereotype of the man receiving help from the woman without reciprocation.





Overall, in 3 out of 4 mixed pairs, women could be interpreted as slightly more "altruistic" than men, which appears to confirm the gender stereotype.





5.2 Gender and message sizes


 


In total, 158 messages were sent with a total of 11,139 words or an average of 70.5 words to a message. Thus, each exchange consisted of an average of  around 20 messages.





Overall, men sent more messages than women (87 to 71) but this result is not significant (t = 0.97 < t (0.05; 14)). There is a significant difference in the number of words which were sent by either women or men (t = 2.3 > t (0.05; 14)). All in all, women sent 5073 words and men  6066. Men's messages are not visibly shorter (average 69.7 and 71.5 words). There is no consistent pattern in the mixed pairs: in pair 3, Michael sends more and longer messages(8, 62.5) than Gerda(7, 52.0); in pair 5, Morna sends less but longer messages(4, 71.0) than Christian(5, 36.8); in pair 6, Muriel sends less but longer messages(10, 122.3) than Paul(12, 116.0); in pair 8, Charles sends less but longer messages(12, 48.7) than Susanna(14,38.4).





Similarly, there is no pattern in the same sex pairs: in pair 1, Craig sends the same number of messages as but slightly shorter messages(9, 90.7) than Herbert(9,101.1); in pair 2 Edith sends more longer messages(7, 80.1) than Victoria(5, 31.8); in pair 4, Paul sends more longer messages(18, 58.3) than Graeme(14,43.3); in pair 7, Megan(8, 93.1) sends less longer messages than Cecilia(16, 74.9).





5.3 Gender stereotyping in communication styles





A minority of the men show typical macho behaviour (see Paul/Graeme) manifested as a collection of symptoms: pornographic allusions; remarks about girls; long and frequent messages; remarks which show a strong competitive orientation; ironic and abusive remarks. This behaviour is probably produced as a joint effort: thus two men may be necessary for such an interaction and they reinforce each other.





There were a few case of "typical" gendered conversations. The conversation between Graeme and Paul (described above) shows a typical male style. The conversation between Edith and Victoria, on the other hand, can be described in terms of a female style. They exchange only few and short messages. In contrast to Graeme and Paul, their interaction is severely affected by the timelags, and lack of feedback disturbed at least one of the women deeply. The interaction between Muriel and Phillip shows some of the typical features of mixed conversations. Phillip was friendly and at the same time so overwhelming that he dominated the conversation with his topic. Muriel was very helpful towards Phillip and, as a consequence, had difficulties getting her task done. The other conversations had similar elements but not to the same extent. This supports the view that female or male style are prototypes rather than clear-cut categories. There are a few typical prototypes, and all the other cases only show a few typical  features.





5.4 Identity and personal communication





No explicit gender issues were raised by the subjects. In particular, Graeme did not complain when repeatedly addressed as a woman though some of the subsequent banter with Paul may have been to reinforce heterosexual male identities. 





While there was some interaction between people who were not supposed to interact, due to email address confusion, nobody complained. It is perhaps significant that all these phenomena only happened in the male/male pairs. When a confusion about a name occurred in a mixed group the misunderstanding was immediately solved.





Overall, only 3.8% of words in  all message content was concerned with explicit personal matters. Men talked more about themselves(3.5%) than women(1.6%). Men and women talked roughly equally (1.3% & 1.2%) about the other. The Viennese talked more about themselves(3.0%) and their pair(1.2%) than the Scots(2.1% & 0.6%). 





There are no apparent patterns in either same sex or mixed sex pairs. Pairs 1, 2 and 5 had no personal exchanges. Pair 3 showed Michael talking about himself(4.6%) and Gerda talking about  Michael (6.6%) but nothing personal about Gerda. In pair 4, Graeme talked about himself(2.1%) but not about Paul, whereas Paul talked about Graeme(3.1%) and himself(2.4%). In pair 6, Muriel talks about herself(5.5%) and Phillip(2.0%), and Phillip talks about himself(10.1%) and Muriel(2.9%). In pair 7, Megan says nothing about herself or Cecilia, whereas Cecilia talks about herself(1.3%) and Megan(0.6%). In pair 8, Charles and Susanna both say nothing about themselves:  Charles talks about Susanna(1.0%) and Susanna about Charles(2.2%).





5.5  Communication protocols and metacommunication





Generally the question/answer orientation of face-to-face  communication is preserved. Apparently, this orientation is very strong because it is one of the most important rules which makes conversation keep going. Questions were usually answered in all the conversations. The only exception was the conversation between Graeme and Paul which became confused because the high volume of messages resulted in  both participants losing track of which they had sent and received. 





One of the major differences between face-to-face communication and email is  that there is no immediate feedback or sometimes no feedback at all. No immediate feedback means that issues are confused, or they are raised but not solved because of the sometimes considerable time delays. Sometimes, people repeat a question although the answer is already on its way. No feedback at all means that people tend to forget messages because of the time delay and the fact that messages don't follow each other immediately. This is a central problem for task solving when it is necessary to keep track of the arguments which were already raised





There are two aspects of this lack of feedback which are important: the task aspect and the "emotional" aspect. The solution of the task can be made difficult by  time delays and resulting confusions. On the emotional level, the lack or delay of feedback can be frustrating. This especially applies to women who tend to reply to the other person’s requests and interests to a larger extent than men. Men tend to go on sending messages even if there is no immediate answer whereas the women in our task tended to wait for an answer.





Metacommunication formed a significant proportion 19.8% of all messages with men having a slightly higher proportion of meta words(20.6%) than women(18.9%), and Viennese more(22.1%) than Scots(17.0%).  Not surprisingly, those pairs that experienced email delays had higher proportions of meta words. Most meta utterances took the letter writing form of greeting and parting phrases. 





The Edinburgh subjects were more inclined than the Viennese to propose a formal structuring of the exchange, either by split shared messages or by turn taking. This may reflect a stronger HCI content in their courses. However, the Viennese either explicitly declined or tacitly ignored such proposals.





6 Conclusions





These results show no overall discernible differences in female and male email communication styles.


Thus, there were no gross differences in average message size, “altruism” and “selfishness”, amount of personal communication and meta communication.





 However, the individual exchanges confirm Herring’s concept of  a continuum of gendered styles with “pure” forms only found in a minority of the corresponding gender. Thus, Graeme and Paul show “typical” male competitive style at one extreme. At the other, Edith’s and Victoria’s inability to cooperate may be due to excessive deference to each other. All the other exchanges show a mix of correspondence of gendered style with gendered persona. However, where there was a dominant partner in an exchange they tended to adopt a male style.





We now wish to repeat the experiment to acquire more representative results. We also intend to analyse the exchanges for gendered question use and meta-communication.
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