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Abstract. This research investigates how women’s groups facilitate people’s
participation in the open source community by examining the joining activities
in KDE Women. Leveraging literatures on group membership roles and sociali-
zation, and adopting a qualitative research method, a joining script of different
kinds of participants was identified. It is found that members developed organ-
izational and leadership skills and were engaged in defining group norms and
values upon joining KDE Women. This study extends prior literature on so-
cialization and provides better understanding of women’s groups in open

source.
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1 Introduction

Open source software (OSS) projects are increasingly recognized as an important
domain of technological innovation. They constitute an important means of involve-
ment in technical work and in informal networks that aid the acquisition and mainte-
nance of technical expertise. Several studies have highlighted the importance of at-
tracting and retaining participants needed for the success of OSS projects [10,16,
25,27]. Consistent with the general finding that women’s rates of participation in IT
related fields remain relatively low across both the United States and Europe
[4,23,29], survey and anecdotal evidence have indicated that attracting and retaining

women participants in OSS projects has been particularly challenging [13,28].
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Recognizing the under-representation of women in OSS, several “grass roots”
women’s groups have formed to focus on facilitating the involvement of women in
OSS. These are volunteer-led online groups that aim to provide a forum and resources
for women participants in OSS projects, and ultimately seek to increase the number of
female participants contributing to OSS. Examples of these groups include LinuxChix,
KDE Women, Ubuntu Women, and Debian Women.

Prior research has focused on identifying barriers to women’s participation in tech-
nical work (e.g., work-life conflict), and on understanding the impacts of diversity in
work settings [1,4,5]. The FLOSSPOLS 2006 [24] presents some rather alarming
findings about the gender issue in the open source community. They suggest that
women are treated as either alien other or (in online contexts) are assumed to be male
and thus made invisible. Women’s contributions in areas other than coding receive
less valuation. Inflammatory talk and aggressive posturing exacerbates the confidence
difficulties women tend to have [p.5].

Little research however, has explored the processes by which women actually do
become involved in technical work, and, in particular, the role online grass roots
women’s groups may play in such involvement. An understanding of this is of critical
importance for attracting women into the open source field because design guidelines
could be drawn to make these online groups more effective in achieving their goals.
Furthermore, people’s interaction patterns found in these online women’s open source
groups will shed light on similar grass roots efforts in the offline settings and in other
technology domains where lack of women’s participation is an issue. This research
intends to address the research gap by analyzing the actual group joining and sociali-
zation practices of one OSS women’s group: KDE Women. KDE is a widely used
desktop environment for UNIX workstations. KDE Women is a KDE sub-project,
along with KDE-devel, KDE-Accessibility, KDE-Artists, KDE-edu, KDE-Usability,
etc. The main goal of KDE Women is to “build an international KDE forum for
women by providing a place where women can present what they already contribute
to KDE and where women, who want to contribute, find a starting point.” Through
this project, they “actively want to contribute to the success of KDE”

(http://women.kde.org/aboutus/announcement.php, accessed March, 2008).

According to Tilly [26], “joining” is a behavioral script that provides a structure for
the activity of becoming a member of a collective action project. Prior research on
joining patterns in OSS has identified patterns based on the amount and type of early

activities of a member and demonstrated that certain kinds of joining scripts were as-



sociated with the later technical contribution of members [27]. Building on this defi-
nition, the study addresses two research questions. First, what joining and initial so-
cialization activities are associated with participation in KDE Women? Second, do
joining and socialization differ for people in different KDE participation phases and if
so, how? Given the relatively limited prior works on female participation in open
source and the exploratory nature of the study, we adopted a qualitative research
method by combining the deductive and inductive coding method to answer these two
research questions [11,17].

Von Krogh et al. [27] proposed that participants behaving according to a particular
kind of joining script were more likely to be granted access to the developer commu-
nity than participants who do not follow the joining script. Following on this work,
we expect that identifying the joining scripts in OSS women’s groups will be impor-
tant to provide a window for further understanding the processes and practices
through which a women’s group facilitates women’s participation in open source.
Given the relatively broad mission of OSS women’s groups, we take a broad view of
participation, including both technical and non-technical activities (e.g., project
documentation and general leadership activities).

We differentiate KDE Women participants into three categories based on their par-
ticipation phases: those who have participated in other KDE groups before KDE
Women, those who limit their participation to KDE Women only, and those who later
engage in other KDE subgroups after KDE Women. Knowledge of people’s joining
patterns based on different participation phases will render a more nuanced under-
standing of the role of OSS women’s groups. Potentially more targeted implications
with respect to people’s different motivations in joining OSS women’s groups can be

drawn from this investigation.

2 Theoretical Background

In order to understand the initial group joining behavior, we leverage literatures on
group roles and group socialization of newcomers and combine this with an inductive
analysis of the content unique to the group studied. In one of the seminal works on
group membership roles, Benne and Sheats [6] identified three categories of func-
tional member roles. 1) Group task roles. Members assuming these roles facilitate and

coordinate group effort in the selection and definition of a common problem and in



the solution of that problem [p.42]. Examples include initiator-contributor, informa-
tion giver, information seeker, opinion giver, opinion seeker, coordinator, etc. 2)
Group building and maintenance roles. Contributions of these roles are to alter or
maintain the group way of working, to strengthen, regulate and perpetuate the group
as a group [p.42] Examples include encourager, harmonizer, compromiser, etc. 3) In-
dividual roles. The outcome of these roles is some individual goal which is not rele-
vant either to the group task or to the functioning of the group as a group [p.43]. Ex-
amples in this category include aggressor, blocker, recognition-seeker, etc. While
most research suggests that these group membership roles function in the offline face
to face setting [15], Maloney-Krichmar & Preece [21] demonstrates that the group
membership role schema by Benne and Sheats applies to members in the online set-
ting as well. Through a study of an online health community, they found that such
analysis can serve as a useful diagnostic tool in the online environment for determin-
ing if there are differences in the stated purpose of a group and the roles that members
play [p.16].

Literatures on individuals’ adaptation behavior in organization [2,12,14] identify
different types of information people seek. Morrison [22] maintains that information
seeking can facilitate newcomers’ socialization process in terms of their task mastery,
role clarification, acculturation, and social integration. The prior work shows that
newcomers seek five types of information: (1) technical information, which is infor-
mation about how to perform job tasks; (2) performance feedback, which is informa-
tion about the appropriateness or correctness of fulfilling tasks; (3) referent informa-
tion, which is information about job requirements and expected role behaviors; or
what is expected of you in your job, (4) normative information, which is information
about an organization’s norms and values; or behaviors and attitudes that the firm
values and expects, and (5) social feedback, which is information about how one’s
social behavior is being perceived and evaluated by others [p.174].

Based on these literatures we focus our qualitative investigation on understanding
the initial roles that members play (task, group building or maintenance, or individ-
ual) and what information is sought or provided during members’ initial interactions.
Prior work on newcomer socialization has not examined the seeking and giving be-
haviors in a same context. Therefore, using the five types of seeking content and the
membership role schema as a basis, we extended the coding to assess the “giving” and
other actions associated with the different content of the socialization activities, in

addition to the “seeking” action.



The next section discusses our methodological approach including the data collec-
tion approach and the analytical processes employed. This is followed by preliminary

results from our analysis. We then discuss the implications from our findings.

3  Methodology

3.1 Data Collection

As mentioned earlier, multiple grass roots women’s groups were identified. We se-
lected KDE Women over others as a case to study women’s joining and socialization
in the open source world, because a relatively complete history of the group is avail-
able. As of May 2007, the group’s activities tapered off: on average one message was
added in each subsequent month. In spite of that, the group had been well established
since its founding in 1998, and reached critical mass during the period from February
2001 to May 2005. A complete history of a well-developed group has advantages
over other ongoing groups for capturing various joining and socialization patterns of
people with different participation levels.

Because many of the activities and interactions within both KDE Women and the
KDE OSS projects are conducted online through email lists, we looked into the ar-
chives of these lists as our main data source. We identified the email addresses of
every person who has ever posted a message to the KDE Women mailing list and de-
veloped tools to download all messages in all threads in which these people have
posted a message, both on the KDE Women’s list and other email lists associated with
the KDE projects. There are 89 people who have posted on KDE Women at least once.
Table 1 shows descriptive statistics about people’s participation length in KDE
Women (“Days in KDEW”) and other KDE-affiliated projects (“Days in KDE”) as
well as their posting activities, all of which were documented since people’s first post
in either KDE Women or other KDE projects to the date of data collection in July
2007. Based on the dates of these 89 people’s first posts, we identified people at three

participation phases.



Table 1. Descriptive statistics of participation in KDE Women (KDEW) and KDE-affiliated
projects (KDE)

Days in Days in Number of ~ Number of

KDEW KDE messages in  messages in
KDEW KDE
KDE then KDEW (N=28)
Average 620.07 1868.11 8.96 760.96
Max 2125 3701 105 3912
Min 1 1 1 1
KDEW only (N=51)
Average 90.45 n/a 2.14 n/a
Max 2196 n/a 14 n/a
Min 1 n/a 1 n/a
KDEW then KDE (N=10)
Average 184.5 297.4 29 59
Max 1277 1381 11 18
Min 1 1 1 1

3.2 Data Analysis

As mentioned earlier, a combination of deductive and inductive qualitative coding
method was used to address the research questions. Every person’s message(s) in their
first thread posted on the mailing list of KDE Women were coded to capture the join-
ing patterns. For the deductive coding of the joining activities, we utilized the group
membership roles by Benne & Sheats [6] and the five types of information seeking
behaviors for newcomers’ socialization [22] as a coding scheme. In the meantime, we
allow new meanings to emerge from the data, resulting in new categories.

Data were coded using NVivo 7.0. For the deductive coding, two researchers first
independently coded the same subset of the data according to the coding scheme and
then compared the results. After consensus was reached, each researcher coded half of
the rest of the data. For the inductive coding, each researcher first developed new
categories for a same cluster of data. These categories were compared and the inter-
pretations of differences in the coding were reconciled. This process continued for
another round and a condensed list of categories were finalized when a high level of
agreement across researchers was reached and most messages were adequately coded

using the existing set of categories.



4  Findings

4.1 Joining and Initial Socialization Activities on KDE Women

In this research, we are interested in exploring the joining behaviors of KDE Women
participants. Adopting a qualitative approach, we developed a joining script of these
people through combining the literatures on group membership roles, newcomer so-
cialization, and inductive coding technique.

The first research question is on finding out the joining and initial socialization ac-
tivities associated with participation in KDE Women. We found that the key group
membership roles exhibited in the KDE Women are five types: information seeker,
opinion seeker, information giver, opinion giver, and encourager. Except for “en-
courager”, which is a group building and maintenance role, the others are task roles
[6].

Socialization literatures indicate that newcomers usually seek five kinds of infor-
mation: technical information, performance feedback, referent information, normative
information, and social feedback. Building on this framework, our findings bring
forth finer-grained dimensions and new meanings of these socialization activities in
KDE Women. For KDE Women members, the technical component relates to using or
developing specific software programs. The performance component includes
group-related tasks, such as building, promoting or representing KDE Women in the
KDE community in general. The referent dimension is concerned with members’
seeking of job requirements and identity in KDE Women. The normative dimension
elaborates on issues such as group goal setting, group legitimacy and composition,
and technological ideology debate. Specifically, early KDE Women members collec-
tively determined the group goal and mission statement (group goal setting). After the
group was formed, later joined participants had heated debate on whether the KDE
Women group was being sexist, and whether men should be allowed in the group
(group legitimacy and composition). During the group discussions, the war between
open source and windows was constantly brought up (technology ideology debate).
And lastly, the social dimension was mainly concerned with people’s communication
behaviors where they expected others’ response.

Linking these socialization activities with the membership roles creates a complete
configuration of the joining script in KDE Women, as shown in Table 2. Cells with a

number suggest the frequency of a particular type of joining script where members



take on certain roles in specific socialization activities, therefore indicating the kind of
behavioral structures people engage in when becoming a member of KDE Women.
Grayed areas indicate no such behavioral structures were found. For example, the
combination of “information seeker” and “technical” creates one kind of joining
script, meaning that participants in KDE Women would seek technical related infor-
mation. However, no joining script exists as a combination of “opinion seeker” and
“technical”, showing that no one seems to seek technical opinions while first joining
the group. As shown in Table 2, there are several kinds of joining script. Firstly, peo-
ple seek and give information, as well as give opinions on technical issues. Secondly,
they seek and give information, as well as seek and give opinions, and encourage each
other on group tasks-related issues. Thirdly, for job requirement and membership
identity issues, KDE Women members only seek for feedback and being encouraging
about that, but don’t engage in any giving activities. Fourthly, KDE Women members
give information and opinions and provide encouragement on normative issues; and
yet they don’t seek anything on this dimension. Lastly, they seek social feedback and
provide information or encouragement to be social, especially when they want to

stimulate some conversations on the mailing list.

Table 2. Joining script of KDE Women members

Major group membership roles played

Socialization Ac-| Information Opinion  Information Opinion Encourager
tivities Seeker Seeker Giver Giver g

1. Technical 16 5 e

2. Performance 7 6 1 3 2

2.1 Group tasks
3. Referent
4. Normative

4.1 Group goal
4.2 Group le-
gitimacy and
composition
4.3 Technologi-
cal ideology
5. Social
5.1 Communica-
tion stimulation
Note. Numbers indicate frequency of KDE Women members’ joining script of that con-
figuration. Grayed area: no joining script found.




4.2 Joining Activities across People at Different Participation Phases

The second research question addresses whether joining activities differ for people in
different KDE participation phases and if so, how? In Table 3, which is adapted from
Table 2, “A” stands for people who participated in KDE Women after KDE (N=28),
“B” stands for those who participated in KDE Women only (N=51), and “C” stands
for those who participated in KDE after KDE Women (N=10). It shows where par-
ticipants of KDE Women stand respectively in the joining script configuration. In
other words, it demonstrates which of the three groups belong to which joining script
configuration. For example, all three types of people seek technical information, type
A and type B people seek opinions on group tasks, and only type B people give opin-
ions on technical information. Below characteristics of these people’s joining scripts
on KDE Women will be presented. They are illustrated by sample quotes, and the
corresponding codes representing joining scripts are included in the parentheses.
These quotes are not meant to be exhaustive; rather, they are most representative of

the joining activities of people at the three participation phases.

Table 3. Joining script of KDE Women members at three different phases

Major group membership roles played

Socialization | Information Opinion  Information  Opinion Encourager
Activities Seeker Seeker Giver Giver €
1. Technical ABC AB 5
2. Performance AB AB A A AB

2.1 Group tasks
3. Referent
4. Normative
4.1 Group goal
4.2 Group le-
gitimacy and
composition
4.3 Technologi-
cal ideology

5. Social
5.1 Communica- ABC
tion stimulation
Note. “A”: people who participated in KDE Women after KDE (N=28); “B”: people who
participated in KDE Women only (N=51), “C”: people who participated in KDE after
KDE Women (N=10). Grayed area: no joining script found.

B

A AC AB




4.2.1 People Who Participated in KDE Women after KDE (denoted as A in
Table 3)
There are 28 people in this category. As demonstrated in Table 3, this group of people
was very involved in group tasks issues and normative issues. They assumed all roles
related to the former and all but information giver on the technological ideology issue
to the latter. For example, this person was looking for volunteers to help with the
KDE Women booth at the Linux Expo:
“Hello all, I am just in the process of organising the KDE booth at
the Linux Expo’s in London (3/4 July) and Birmingham (12/13 Sep)...1
am looking for some kde-women representation at the booth. If you
can help with the following, please get in touch...” (Performance /
group task — information seeker)

Another person gave suggestions as to what a PR article should cover about KDE
Women:

“I think it’s important to mention in the article that it’s not only for
women to participate. Rather it seems from the website that the focus
is to get more women invovled with KDE and to address gen-
der-specific issues in KDE.” (Performance / group tasks — opinion
giver)

This person presented ideas on involving more women in KDE:

“What we want to do about this: getting women involved into KDE
as an integrated part. Let them give the audience and the chance to
change computing in a way they think it is right for them also....That
also makes KDE the only project until now I know of that cares about
women’s needs generally in connection with the design and usage of
graphical computer interfaces.” (Normative / group goal — informa-
tion giver)

People in this category were also interested in technical issues: they were both in-
formation seeker and information giver on software usage or development. An exam-
ple is as follows:

“I'm in desperate need of a program that:

- has an interface to KOrganizer to keep track of dates

- has an interface to MySQL to maintain a musicians and customers database

- can do bookkeeping WITH the option of taking the VAT out by triple book-

ing” (Technical — information seeker)



In addition to the above joining activities, this group extended communication on
the list in hope of receiving feedback from others by performing the information
seeker and information giver roles. Interestingly, this group was not engaged in ref-
erent issues, probably because they were very clear about their membership identity,

so it would be unnecessary for them to seek information on their responsibility for the

group.

4.2.2 People Who Only Participated in KDE Women and Not Other KDE
Projects (denoted as B in Table 3)
In total 51 people belong to this category. Being the largest group on KDE Women,
these people were very social, in the sense that they gave encouragement to other
group members’ ideas and opinions in several aspects, and wanted to receive feed-
back on their greetings to the list. For example, in terms of normative issues, while
they didn’t comment on group goals, they showed encouragement on that:
“Second, I great appreciation for this list and its members. It is so

nice to know other women who are thrilled with similar interests. I've

never been a room with another female programmer...Look forward to

the list.” (Normative / group goal -- encourager)

This member ended the self-introduction with the hope to know more
people on the group:

“I'm surprised at how much I have to say. I hope to get to know some
of you-and learn from you.” (Social / communication stimulation —
information seeker)

More interestingly, they were the only group that sought information regarding
group membership identity. In other words, this group showed strong willingness to
find a fit to contribute to the group:

“I'm not entirely sure how I can help, but I have a lot of skills and
can probably help more than I know. I'm decently proficient in C... I
mostly just like to help out.” (Referent — information seeker)

In addition to the above examples, this group of people showed interest in technical
issues, and they were both seekers and givers in this regard. The following quote il-
lustrates that a person encountering a technical difficulty was seeking help:

“I've seen articles saying that it can be done but I'm having trouble
actually doing it. I need to compile a *.so file for Solaris using a linux

box...Has anybody done this?” (Technical — information seeker)



This person expressed interest in working out some technical issues:
“I'm fairly familiar with php, and I wouldn't mind working with other
kde-women to set something like this up” (Technical — information

giver)

4.2.3 People Who Participated In Other KDE Projects after KDE Women
(denoted as C in Table 3)
The smallest group in KDE Women, this category has 10 people. Their main joining
scripts centered on normative issues. They were information giver and opinion giver
on group legitimacy and composition, as well as opinion giver on group goals.
“I'd like to see KDE women as a forum to encourage to write (well
documented) code... not just lending a helping hand with documentation
and stuff. Don't misunderstand me: documentation is important. But in
my sparetime 1'd rather write my own stupid KDE program (I hope one
day I will...) that possibly will never reach the quality of say Konqueror
instead of writing documentation for a boy who liked coding but disliked
documentation.” (Normative / group goal — opinion giver)
“As you can guess by the title I am against the group...Why bother,
tell me something, are women \less capable then everybody else... Is
there some kind of issue with women | not being able to handle it on
there own” (Normative / group legitimacy — opinion giver)

In the meanwhile, they sought information on technical issues, as illustrated by the
following example:

“I'm trying to install KDE3 next to KDE?2 following the instructions
on the page "How to get KDE2 and KDE3 (from cvs) working on the
same machine". ... which 4 lines are meant here? All help welcome best
regards” (Technical — information seeker)

This group also sought social feedback from the list. While they were engaged in
several seeking activities, they didn’t seem to give back on those dimensions. More-
over, participants in this category did not show much concern about group related
tasks, nor about their membership identity. They were also not engaged in much of

the encourager role for any aspect of the joining activities.



5 Discussions

A comparison across these three categories of people indicates that there are two
commonalities among them in terms of their joining and socialization activities. First,
all three classes of members played the information seeker role on both technical and
social dimensions. This suggests that people joined KDE Women in order to obtain
answers to technical questions and receive feedback. A second similarity, which con-
trasts with prior literature, is that no one was engaged in the “seeking” activities re-
garding group normative information. Literatures on newcomers suggest the impor-
tance of adaptation to team expectations [7,8,9,20], and the impact of information
seeking about organization’s norms and values on individuals’ social integration in
the organization [22]. What we found instead, is that rather than seeking information
on the group norms, members participated in shaping the group norms and values —
they were information and opinion givers and encouragers in this respect. This finding
well reflects the dynamics on the gender issues in the open source world. While the
implicit consensus is that open source is a male-dominated environment, a group
dedicated to involving more women still stirred a great deal of debate and encoun-
tered many opposing view points. While many participants embraced the idea of a
women’s group, others objected, arguing, for example, that it served to segregate
women rather than engage them. The norms and values of KDE Women thus re-
mained in flux throughout the life of the group, and served as a common point of in-
terest to bring engage all different kinds of members in discussion.

People at the three participation phases also reveal apparent differences in their
joining and socialization patterns. For the group performance or tasks related activi-
ties, only people who had experience with KDE before entering the KDE Women’s
group were engaged in all aspects of the roles in this dimension. Through KDE
Women, they were able to exercise organizational and leadership skills that, perhaps,
they could not find the opportunity to develop in other KDE projects. People who
never had any interactions with other KDE projects had diverse experience in KDE
Women. Interestingly enough, only this group sought information regarding job re-
quirements and membership identity, and showed encouragement to others on this
dimension. Therefore, unlike those who were more experienced with KDE and took
on group related tasks right away, these people, while very willing to contribute to
KDE Women, were not quite sure how. Lastly, people who proceeded to other KDE
projects from KDE Women started their participation on KDE Women through discus-



sion on the normative topics of the group. Unlike the other two groups however, upon
joining, they were not involved in any group task related activities. They were also
less social: they did not give or share much information with others, nor did they
show an encouraging attitude to other people. Overall, this group seems to have en-
gaged in the one topic most unique to KDE Women: discussing the group itself, and

targeted their task related participation to other KDE groups.

6 Conclusion and Future Research

In this research, we studied how women’s groups facilitate people’s participation in
open source by investigating joining activities on KDE Women. Leveraging literatures
on group roles and socialization, we developed an understanding of the joining scripts
of different kinds of participants and thereby identified activities that people engage
in to become a member of the group. In particular, we found two unique ways that
KDE Women appeared to provide a place for participants to engage in ways that may
not have been available to them in the broader KDE environment. These were (1) by
providing an opportunity for members to develop their leadership skills and (2) by
providing a place for members to participate in the development of an environment
with norms and values consistent with their own vision. This study extends prior lit-
erature on socialization by including the giving side of members’ activities on differ-
ent dimensions. We also illustrated joining patterns of members at three participation
phases, and thus highlighted the different ways in which people utilized women’s
group for their participation in open source.

The study remains a work in progress. As we continue with the research, we plan
to expand our data coding and analysis in several ways. In particular, we plan to ex-
amine later threads of KDE Women members to understand their subsequent activi-
ties, and the outcomes of the various joining activities. We also plan to extend the
study to other women’s groups to gain a more comprehensive understanding of how
these groups facilitate the participation of women and which of their practices are
most successful and most likely to be adaptable to other contexts, such as the incor-

poration of women into professional technical roles.
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