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Abstract

The astonishing growth of the Internet has massively increased access to communication technologies that were once predominantly the preserve of men in academia and techno-industry. Deep-rooted gendered styles in face-to-face discourse, which work against women, have led to the anticipation that these might be reproduced in computer mediated interactions. Our studies of gender effects in computer mediated co-operative problem solving found that the use of gender stereotyped strategies appeared to be gender independent and that there were no differences by gender in effort expended by subjects on their partners’ tasks. Here we present further analyses of  interactions in email-based co-operative problem solving on a supportive/emotional vs. adversarial/task-oriented  dimension. We have found no differences by gender in alignment style, with overwhelming use of aligned utterances. We have also found no gender differences in the use of quoting, and, contrary to other research, that women used emoticons less than men. We speculate that, as well as the asynchronous nature of email disrupting discourse stereotypes from synchronous interactions, the explicitly co-operative nature of the interactions, where each partner depends equally on the other, minimises gender stereotyped behaviours which are disruptive for both.

Introduction

The stereotype that women are supportive and emotional and men critical and task-oriented has a long tradition. There is  considerable research concerning the question whether there are gender differences in face-to-face communication along this dimension (see e.g. Piliavin & Martin 1978, Aries 1984, Wodak & Schulz 1986, Tannen 1990, Mapstone 1999). In general, these studies support the idea that women are more supportive, emotional and friendly. Men, in contrast, are unfriendly, critical, and task-oriented.

Research concerning communication in Cyberspace has yielded similar results. Dale Spender (1995) argues that women maintain contacts and support a network. This is the work of "human maintenance, of emotional management, of breaking down isolation, and of keeping communication flowing" (p. 191). Herring (1996) assumes that there are gender specific styles of email communication, with an aligned style predominantly used by women and an opposed style  predominantly used by men. People who adopt the aligned "variant" either support or at least appreciate other people’s views and try to keep the conversation going. People who use the opposed variant criticise the views of their addressee. As Herring found, many messages which fall into the latter category close with a remark that the discussion should be ended as the topic is not relevant. Herring does not see these styles or variants as a strict dichotomy. Some women in her sample incorporated features of the opposed variant when participating in a discussion on a male dominated mailing list, whereas men behaved in a more  "aligned" manner on female dominated lists.

Ferries (1996) argues that the effects of Computer-mediated Communication(CMC) on gender differences in communication style are ambiguous. Some typically "male" strategies like interrupting are meaningless in most forms of text-based electronic communication. On the other hand, the "male" strategy of ignoring women's contributions in interactions may be realised by simply deleting messages or failing to respond to them. In her empirical research, Ferries found support for this hypothesis. Furthermore, she found evidence that women are more appreciative and community oriented. They engage in socio-emotional and relational patterns of communication and refer to other people's messages to a larger extent than men. In contrast, men are more adversarial and critical, and send more expository messages. Finally, Ferries assumes that women use more emoticons, that is, text characters which are supposed to visualize emotional states of the author of a message.

Witmer (1997) investigated whether women use more emoticons (which she calls graphic accents) and whether men adopt a more challenging language. She argues that emoticons add emotional or emphatic expressiveness to an email message. As women are, stereotypically, supposed to be more emotional she, like Ferries, formulated the hypothesis that women use more emoticons. In her study, females used emoticons significantly more often than men although emoticons are in general not used very often. In addition, in her sample population, women used challenging language to a greater extent than men. There are several explanations for this unexpected result. In general, it can be said that gender differences in verbal behaviour are context specific. Other variables like race or education might influence verbal behaviour in a more significant way. Specifically, Witmer argues that women who currently engage in CMC may be more self confident than and therefore not representative of women in general.

Savicki et al (1997) studied gender differences in large Internet discussion groups and in smaller task oriented groups. Despite the differences between these two types of groups, Savicki et al assume that there are similar patterns in all on-line discussion groups. Their general hypothesis is that the group composition influences the behaviour of the participants. If a large proportion of men takes part in a discussion then the interaction style adopted by most participants will be argumentative and task-oriented. If the proportion of women is considerable then the interaction style will be more supportive and group-oriented. Their empirical results could only partially support these hypothesis. Savicki et al used a variety of categories to analyse interaction protocols. These categories are roughly divided into those which reflect a more female style and those which reflect a predominantly male style. Female style is related to language that `a) self-discloses, b) states personal ownership of opinion, c) apologizes, d) asks questions, e) uses "we" pronouns, f) responds directly to others in the group, and g) seeks to prevent or alleviate tension or arguments’ (p. 8). People participating in male dominated discussion groups use language that `a) states facts without personal ownership, b) challenges group members, c) calls for explicit action, d) is argumentative, e) is coarse and abusive, and f) indicates member status’ (p. 7). Significant results could only be found for a few of  these categories. These, however, confirmed their assumptions.

The computer mediated co-operative problem solving experiment
As noted above, most studies of email use have been passive/observational rather than empirical studies under controlled conditions. We are particularly interested in the extent to which gender differences in synchronous interaction (face-to-face; telephone) carry over to asynchronous computer-mediated interaction.. To that end, we have carried out a series of experiments in which women and men in Vienna and Edinburgh interact via email to solve problems, in conditions of formal equality, where there is an expectation that they should cooperate. Essentially, Viennese and Edinburgh subjects work in pairs using email in real-time to communicate. Each Viennese subject is asked to describe an afternoon in Edinburgh and each Edinburgh subject is asked to describe an afternoon in Vienna. Neither has visited the others’ city. Both have poor maps and guides to the other’s city. Thus, each subject is expected to act as domain expert for the other’s problem. 

We have conducted this experiment with 32 subjects in four series, each involving eight subjects in gender/location balanced pairs, in 1995 and 1998. Our main foci in analysing the results were the degree to which interaction styles were gendered, and the amount of effort each subject put into their own and their partner’s problem. Preliminary results from the 1995 experiments may be found in (Pohl & Michaelson, 1997). Full analysis of both 1995 and 1998 results will appear in (Michaelson & Pohl, 1999). To summarise, our analyses:

· did not identify any gross patterns of individual behaviour in email corresponding to prevalent gender stereotypes in face-to-face or telephone interaction;

· confirm Herring’s suggestion that individuals display a range of gendered interaction styles;

· did not find any significant overall gendered differences in effort expended by subjects on their own and their partner’s problem, with, on average, all subjects showing a similar degree of slight “altruism”;

· found a slight tendency in mixed pairs for women to be more “altruistic” than men, but for Viennese women to be more “altruistic” than Edinburgh “women” regardless of their partner’s gender.

These results have led us to investigate other indicators of gender difference in email use, in particular Herring’s concept of aligned and opposed style, patterns of quoting in responding to partner’s email, back channel behaviour and the use of emoticons. These are now discussed in more detail.

Interactive style indicators
There are clearly many different indicators which can be used to analyse gender differences in communication. Our previous studies only considered a subset of such indicators. The most important ones were length and frequency of messages, consideration of the partner's topic, and question-answer patterns. As mentioned above, our previous experiments could not demonstrate significant gender differences in email conversation. This might have been due to the choice of indicators. The dimension of "female", supportive behaviour vs. "male", opposed or critical behaviour plays an important role in the research concerning gender differences in CMC. The relationship between this dimension and the categories we had used so far was not as strong as we had previously assumed. We therefore decided to re-analyse our corpus with more specific categories related to this dimension.

In the analysis described below we use four new categories which are intended to reflect emotional/supportive vs. task-oriented/adversarial behaviour:

· utterances which are aligned or opposed;

· quoting;

· use of emoticons;

· back channel behaviour.

The aligned/opposed category is based on the work of Susan Herring (1996). However, rather than adopting her linguistic approach we have conducted a content analysis. In this we follow Savicki et al (1997) whose categories we tried to integrate with Herring's concepts. We assume that people who show aligned behaviour agree with or appreciated previous utterances, ask (friendly) questions, offer support or try to alleviate tensions. In contrast to that, opposed behaviour is critical, challenging and competitive.

The analysis of so-called cross-turn reference, that is linking to and quoting previous messages, was not included in any of the studies mentioned above. Nevertheless, we think it might be an important indicator of supportive verbal behaviour. Referring to other people’s ideas and commenting on them is an important part of what Spender (1995) calls “emotional management” or “keeping communication flowing” (see above). In addition, quoting is a typical characteristic of text-based CMC which cannot be found in either letter writing or talking (Herring 1999). Herring argues that cross-turn reference is one of the specific strengths of text-based CMC because it allows the participants of a discussion to go back to other people’s utterances and analyse them in great detail without loosing the spontaneity of easy and direct communication.

Emoticons as an indicator of more emotional interaction have been analysed by several authors (see above Ferries 1996, Witmer 1997).

Back-channel behaviour, on the other hand, is not an obvious category to use. It might be argued that back-channel behaviour only occurs in face-to-face communication. One of the central assumptions about face-to-face communication is that, ideally, only one person can talk at a given time. On the other hand, it would be wrong to assume that those people who listen are entirely passive. Usually, they support those who talk with minimal encouraging responses (e.g. “mhm”, “okay”, “yes” etc.) without trying to interrupt them. It has been argued (Aspöck 1982) that back-channel behaviour is typically “female”. Herring (1999) argues that similar behaviour also occurs in CMC although it is much less important than in face-to-face communication. Consider an illustration of back-channel behaviour from our protocols:

> hope you get back!!!

Thanks a lot.

Here, in a previous message person A explained to person B, the author of this message, how to get from one place to another in Edinburgh without getting lost.

The main focus of the studies discussed above are gender differences along a dimension with emotional/supportive behaviour as one extreme and task-oriented/adversarial behaviour as the other. In our research, we  have tried to integrate the categories used in these studies to enable a more comprehensive analysis. While we have drawn on Bales and Cohen’s categories(1979), we have omitted those which did not fit onto our dimension, especially ones which are related to the dominant vs. submissive dimension.
Analysis

Aligned and Opposed Styles

Each interaction was analysed by both authors, and all instances of aligned (A) and opposed (O) behaviours were noted. We distinguished opposed from weakly opposed (WO) where a negative opinion is expressed but not directly contradicting a partner’s utterance. For example, we treat:

and now i want suggestions from you (alternative ones!)

as weakly opposed, and:

I don't think that's an interesting dialogue
as opposed. 

We do not think it meaningful to count such instances. First of all, all interactions were characterised by an overwhelming majority of aligned utterances. This is hardly surprising given that politeness is the norm when interacting with strangers and that the subjects had been told that we were investigating co-operative problem solving. Furthermore, we doubt that people have fixed alignment styles: the style may change in the course of an interaction, depending, in part, on the other person’s style. Rather, we see the presence of non-aligned utterances as a means of characterising an individual’s behaviour in that particular interaction. 

Table 1 summarises this analysis:




A only 
A+any O
A+WO
 A+O
A+WO+O

Vienna women

2
6

2
3
1

Edinburgh women
6
2

2

Vienna men

5
3

2
1

Edinburgh men

5
3

2
1

All women

8
8

4
3
1

All men


10
6

4
2

All Vienna

7
9

4
4
1

All Edinburgh

11
5

4
1


All


18
14

8
5
1

Table 1: Numbers of individuals displaying alignment style by gender and location

Overall, a minority of subjects(14) show any opposed style. Slightly more women(8) than men(6), display any opposed style. More Vienna subjects(9) than Edinburgh subjects(5) show any opposed style. More Viennese women(6) show any opposed style than Edinburgh women(2), and Vienna(3) and Edinburgh men(3). Viennese men and Edinburgh men are very similar in style.

Quoting
Once again, each interaction was analysed by both authors, and all instances of quoting(Q) were noted. We distinguish between: 

· no quoting, where there is no copying of text from the partner’s message into the reply;

· full quoting (FQ), where the partner’s entire message is copied into the reply;

· truncated full quoting (TFQ), where the partner’s entire message is copied into the reply but the greeting and parting messages are deleted;

· segmented quoting (SQ), where segments of the partner’s message are copied into the reply for separate responses. 

Many messages display a combination of quoting styles and we denote these  below by listing all styles e.g. TFQ+SQ indicates both truncated full quoting and segmented quoting.

As with style instances, we do not think it meaningful to count quoting instances. The degree of quoting will depend upon a whole host of variables such as the length of messages and the number of discrete points within them that deserve responses. Once again we prefer to characterise an individual’s quoting behaviour within one interaction sequence. 

Table 2 summarises this analysis:






No Q
Any Q
FQ
Any TFQ
SQ
FQ+
FQ+
TFQ+






only
or SQ

only
SQ
TFQ+
SQ

SQ


Vienna women

1
7
1
6

0
1
4
1

Edinburgh women
1
7
3
4

2
1
0
1

Vienna men

0
8
0
8

2
3
1
2

Edinburgh men

1
7
2
5

2
0
3
0

All women

2
14
4
10

2
2
4
2

All men


1
15
2
13

4
3
4
2

All Vienna

1
15
1
14

2
4
5
3

All Edinburgh

2
14
5
9

4
1
3
1

All


3
29
6
23

6
5
8
4

Table 2:  Numbers of individuals displaying quoting style by gender and location

Almost all subjects(29) utilise quoting as a way of situating responses. Full quoting is the simplest method as mail programs either automatically insert a message into a reply or make it very easy for the user to do so. Here, only 6 subjects used full quoting, with 5 Edinburgh but only 1 Vienna subject doing so. Truncated full quoting and segmented quoting both require editor use. Here, two thirds(23) of subjects edited their partner’s messages, with slightly more men(13) than women(10) , and  more Vienna subjects(14) than Edinburgh subjects(9) doing so. These differences by location may be because the Edinburgh subjects worked under UNIX with more austere mail environments than those available to the Vienna subjects on Apple Macintoshes.
Back Channel Behaviour

As expected, back-channel behaviour or at least the electronic equivalent for this occurred, very seldom in our experiment. Six people used it; of these four were male. Five students only used it once during the experiment and one male student used it twice. The number of these instances is too small to draw any conclusions. No gendered pattern is discernible. Nevertheless, it must be mentioned that back-channel behaviour in electronic communication serves similar purposes as in face-to-face communication although its concrete form is rather different.

Emoticon use

The students who participated in our two experiments used a wide variety of emoticons, not only the standard forms :-) (smile) and :-( (frown). We can identify  two broad groups of users. There are those who only use emoticons occasionally (between 1 and 5 times) whereas the heavy users included from 11 to 27 emoticons in their messages. There is a significant gap between those who only use emoticons infrequently and the heavy users. Again, we did not use the absolute number of emoticons used because this number is influenced by a variety  of other variables (length of messages, number of messages, etc). Table 3 summarises emoticon use:


none
any
heavy 
occasional


Vienna women

6
2
-
2

Edinburgh  women
7
1
1
-

Vienna men

2
6
2
4


Edinburgh men

7
1
-
1

All women

13
3
1
2


All men


9
7
2
5

All Vienna

8
8
2
6

All Edinburgh

14
2
1
1

All 


22
10
3
7

Table 3: Numbers of individuals using emoticons by gender and location

Contrary to our expectation, emoticons were used predominantly by men. In addition, it seems that Viennese Computer Science students(8) use emoticons much more heavily than Edinburgh Computer Science students(2). This also conforms to the personal experience of the authors. Emoticon use also changed over time. In our first experiment (1995), only two persons used emoticons and in the second experiment (1998) eight persons used them. From our experiments one might conclude that emoticon use rather is part of a specific sub-culture than a typically “female” habit. This would also explain why our results differ from  Witmer’s (1997). It is perfectly possible that there are also female sub-cultures which use emoticons heavily.

Discussion
In general, we could not observe gender differences along the supportive/emotional vs. adversarial/task-oriented dimension in the interactions we observed. The only exception is emoticon use where the results contradict the hypothesis we formulated. 

Several explanations for these results are possible.

First, it turns out that some of the categories that used were not appropriate in our context. The aligned/opposed category is a prime example. We wished to categorize utterances as either aligned or opposed. The first difficulty we encountered was in defining the very concept of "utterance". As there are very long email messages it is not possible to take a entire message as an utterance so, as a compromise, we decided to use paragraphs. We also realised that the character of an utterance may be ambiguous. A curt answer to a question might be aligned in the sense that it is co-operative because it answers a question. On the other hand, it might be categorised as opposed because of its brevity: we encountered a number of examples for this in our protocols.

Similarly, interpretation of the "cross-turn reference" category is problematic, especially of segmented quoting. On the one hand, one might interpret segmented quoting as co-operate behaviour because it relates to other people's messages in a differentiated way. On the other hand, one might view it as overly analytic and therefore more a “male” form of interaction. Wylie(1995), cited in Spender(1995, p197), identifies “lengthy line-by-line rebuttals of women’s (email) messages” as a mode of male attack to which women respond with silence. A major problem when trying to analyse the relationship between stereotypical dimensions and actual behaviour is that human activities can often be interpreted in different ways.

It is important to emphasise that the students' task was co-operative in character. As a consequence, participants depended on their partner's help. The overall character of the co-operation was, therefore, friendly. In face-to-face communication utterances usually occur in pairs e.g. questions/answers, congratulations/thanks, offers/acceptances etc. For many first-part utterances there are two alternatives  e.g. offer/acceptance or rejection. Nofsinger (Nofsinger1991) notes that a preferred alternative usually confirms the polite and cooperative character of interaction, and hence the preferred reaction to an offer is an acceptance, not a rejection. It can, therefore, be assumed that negative response will happen less frequently than positive ones. In our experiments, we would expect this tendency to be much more pronounced as the task was, by definition, a co-operative one. This is exactly what we found. Students very seldom gave negative responses. As noted above, Table 1 may be misleading as it characterizes students as opposed even if 99% of their messages were aligned. Interpretation of the overall results is, therefore, very difficult.

Finally, our subjects are of similar age and educational attainment, living in distinctive but broadly similar advanced industrial capitalist societies. Given that overtly gender based discriminatory behaviour is contrary to common prevailing cultural norms, especially amongst younger people, it is unlikely that it would be consciously displayed in a medium known to be subject to further scrutiny. 

In many ways, our experiments have taught us as much about the problems of analysing email based interaction as about the interactions themselves. While email is at least 20 years old, mass use and study

of its anthropology are relatively new. Given the strong academic traditions of analytic techniques for static textual and dynamic discourse analysis, it is tempting to try to adapt their categories to new interaction media. However, email both shares characteristics with text and speech, and transcends them. 

Email is, of course, written but is also far more immediate than post based textual interaction. With fast connectivity, the speed of typing becomes the main limit to effective interaction. It has been widely reported that email between people quickly loses the textual nature of formal letters, acquiring more informal speech-like characteristics. Nonetheless, unlike speech, email is asynchronous allowing far more reflection in interaction. Thus, in identifying an utterance as opposed, we must remember that email utterances lack the spontaneous, heat-of-the-moment responsiveness of direct interaction. An opposed utterance may be a “gut reaction” natural response. But it may also be a consciously crafted artifact, intended to create a specific effect, a weak form of the interpersonal manipulation which finds its ultimate realisation in the conscious creation of alternative persona in Cyberspace.

Furthermore, as mentioned above, there are ambiguities in the nature of alignment and opposition, as for example when an apparently opposed utterance functions in an aligned manner. Consider apparent sarcasm. Did the writer intend it to be friendly and hence “aligned” or an expression of frustration and hence “opposed”? Does the reader perceive the sarcasm as friendly and “aligned” or as rude and “opposed”? Here we face the common difficulties of deducing interactee’s intentions and understandings from their utterances. The deconstructionist mantra that readers construct meanings independent of the writer’s intentions is problematic here. We want our readings as experimenters to connect with both the subject-writers’ intentions and the subject-readers’ understandings. We do actually want to know what the writers intended. We do actually want to know what the readers understood. We do actually want to derive some externalised and testable characterisation of interactions. Sometimes we get glimmerings of intentionality when interactions break down and participants state their lack of understanding. But in general we have few insights into the rich inner lives of our experimental subjects during interactions.

Reflections

Contrary to our hypotheses, we did not find any gender differences amongst students communicating with each other via email. The only exception is in the use of emoticons which, against our expectations,  male students used more often than female students. In general, results reported in the literature are contradictory: apparently, gender differences in CMC are not as obvious as previously assumed. There may be several reasons for this. First of all, the women who participated in our, and other, studies are either Computer Scientists or women who are already well acquainted with computer technology. It may be reasonably assumed that these women are more self-confident  than other women, so results from such studies cannot be generalized to women in general. Nevertheless, it is encouraging that a considerable number of women feel confident using computer technology. 

Another reason for the contradictory results might be that the style of CMC is influenced by more variables than gender. Level of education and ethnicity certainly play an important role. Our results also support the assumption that this style is influenced by specific rules adopted by specific sub-cultures. Context may also play an important role. For example, students might behave differently when they are observed by their teachers. There are probably also important differences between dyadic conversations and discussions in larger groups. More research to clarify these issues is necessary.
We have been engaged in this research for five years and this is our third joint paper on gender and computer mediated co-operation. However, we have only met face-to-face on three occasions, and have made considerable use of email. This has been in itself a curious experience in that computers play a central role in mediating our co-operation in studying computer mediated co-operation. Much of our early discussion revolved around elaborating categories for analysis, and we would often use examples from our own interactions to try to clarify our terms of debate. Early on, we did not know each other very well and tended to be quite formal in our interactions. We were both conscious of language and cultural differences, and were concerned that we might inadvertently offend each other. In formal terms, we consciously sought to maximise alignment. As our collaboration has developed, we have got to know each other better and have become far more relaxed in our interactions, increasingly using opposed constructs but purely for playful and hence aligned purposes. Nonetheless, conducting this research has made us both acutely self-conscious of our own email practices.
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