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Understanding Group Maintenance Behavior
in Free/Libre Open Source Software Projects:
The Case of Fire and Gaim
Abstract
In this paper we investigate group maintenance behavior in community-based Free/Libre Open
Source Software (FLOSS) development teams. Adopting a sociolinguistic perspective, we
conceptualize group maintenance behavior as interpersonal communication tactics—specifically,
social presence and politeness tactics—that help maintain relationships among group members.
Developer email messages were collected from two FLOSS projects with different development
status and content-analyzed to identify frequently-used group maintenance tactics. We then
compared the two projects on the group maintenance tactics used, finding differences that reflect
changes in the project work practices. Our work contributes theoretically to FLOSS research and
has practical implications for FLOSS practitioners.
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1. Introduction
As an alternative model to commercial knowledge-based collaboration work [1], Free/Libre
Open Source Software (FLOSS)1 has become of increasing interest over the past decade in both
the commercial and academic worlds. While FLOSS-licensed software may be developed in the
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FLOSS is an umbrella term that covers a diversity of kinds of software and approaches to development. The
distinction between free software and open source software is sometimes controversial and there are important
differences between these two development communities [2]. However, our focus in this paper is on their
development processes, which are acknowledged by participants to be largely similar (Free Software Foundation,
http://www.fsf.org), hence our use of this umbrella term.
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same way as proprietary software (e.g., as in the case of the MySQL database), much of it is
developed by teams of organizationally- and geographically-distributed developers, in what has
been described as community-based development [3]. This community-based form of FLOSS
development is the focus of this paper.
An important feature of the community-based FLOSS development process is that projects
depend on voluntary contributions from developers [4]. Sustaining participation—that is,
retaining developers’ continued contribution and recruiting new contributors—is thus a critical
factor for a FLOSS project to continue development [5]. However, it has also been noticed that
80% (or more) of FLOSS projects fade away due to insufficient long-term participation [6]. For
example, on SourceForge (http://sourceforge.net), one of the most popular FLOSS project portals,
over 324,000 projects have been created by 3.4 million developers around the world, but most of
these projects are inactive. To sustain participation, it is important (though not sufficient) to
sustain social interaction among members in FLOSS projects [7, 8]. Social interaction underlies
the software development processes and helps build relations between participants toward shared
activities, and thus has positive group-level outcomes [9].
Most prior research on social interaction in FLOSS focuses on the strategies and processes that
members use to address particular group work functions such as decision making [10, 11] and
coordination [12, 13]. However, how members interact on a daily basis to build and maintain
relations that contribute to project continuity is as yet largely unaddressed. We focus on this
topic in this paper. The objective of this study is to theorize group maintenance behaviors in
community-based FLOSS projects expressed through daily interpersonal communications. We
define the phenomenon of group maintenance behavior as the pro-social, discretionary and
relation-building behavior between members that builds and maintains reciprocal trust and
3

cooperation [14]. Group maintenance is targeted towards the development and maintenance of
social relationships with others [15]. It demonstrates a concern for others as well as the wellbeing of the group or community [16].
Theories of group behaviour, such as the input-process-output model proposed by Hackman and
Morris [17], have emphasized the important role of social relations in effective group outcomes
[15]. Group-maintenance behavior is thus known to be important to group function, as it keeps
social relations pleasant, increases interdependence among members, facilitates resolution of
conflicts, provides encouragement and enables the minority to be heard [18]. Prior group
research has found that effective group maintenance increases long-term group performance by
fostering various team activities such as higher group cohesion, better information exchange,
lower in-group conflict and greater commitment [19-21].
Furthermore, Stewart and Gosain [22] found that since most FLOSS development and
communication activities happen online and can be observed by others, they provide an
opportunity for potential members to observe others’ behaviors and the climate of the project
before making a decision to join a project. Thus, positive efforts to maintain good social
relationships among FLOSS team members may help recruit new members, in addition to
motivating existing members to continue participation. For both these reasons, it is critical to
understand group maintenance behaviors in FLOSS teams.
While prior research provides important insights into the nature of group maintenance, the
differences between conventional face-to-face groups and virtual and voluntary FLOSS projects
suggests that researchers should be cautious in directly applying those findings. Furthermore,
reviews of previous research on FLOSS [e.g., 10, 23] indicate that few studies have empirically
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examined topics related to group-maintenance behaviors, further emphasizing the nascent state
of research on this topic.
Two areas of research that are relevant to this topic are research on socialization, studying how
new members join the project and sustain participation, and on ideologies, studying norms
shared among members that regulate their interaction behaviors. These two streams of research
are related because they examine how members interact with each other to construct positive
social relations and contribute to the team.
Research on socialization in FLOSS projects examines the strategies and processes through
which new members join an existing FLOSS development project and internalize processes and
values that spur participation [6, 24-26]. This body of literature treats socialization as a process
and places emphasis on a participant’s actions and willingness to understand not just the code
base but also the social structure of the project. While these studies provide a good understanding
of how new members interact with others and move from a non-participant to a fully-fledged
FLOSS developer, they do not explore the specific tactics established members use every day to
build and maintain social relations when interacting with others.
A small body of existing FLOSS research examines ideologies (i.e., norms, beliefs and values)
shared among project members and their impact on relationship-building behaviors [27]. In
general, this literature argues that, shared ideologies help build and maintain social relationships
among team members [22, 28, 29]. Most of these studies examine the “big picture” of ideologies
shared in the wider FLOSS community and on issues related to software/technical/work
processes. However, group maintenance behavior does not take place only through these big
events. Rather, it is enabled and manifested in practical everyday interaction [29]. Researchers
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have argued that individual interaction can lead to surprising group-level outcomes [30]. For
example, Kozlowski and Chao [31] found that social interaction among team members increases
team cohesion. In FLOSS projects, these everyday interaction between team members shape the
members’ behaviour while engaged in FLOSS development activities, which in turn impact
group-level outcomes such as reciprocal trust and cooperation (i.e., group maintenance).
In summary, while research has touched on issues related to group maintenance, researchers to
date have paid little attention to seemingly mundane activities and everyday interactions that
underlie FLOSS development [7, 29]. While prior research provides useful insights into FLOSS
projects, it remains unclear what specific tactics are used in everyday interaction to maintain
group relations. To address this gap and to understand how the existing literature on group
maintenance tactics can be applied to FLOSS projects, in this study, we first address the
following research question:
RQ1: What group maintenance tactics do community-based FLOSS members use to maintain
relations through everyday interaction?
Secondly, previous research has pointed out that many FLOSS projects fail due to insufficient
volunteer participation [6, 32, 33]. Group maintenance behavior helps build and maintain
relationships among group members, thus playing an important role in sustaining participation
and continuous development. Conversely, changes in exhibited group maintenance behaviors
may be an indication of changing group dynamics. Thus, we expect to observe differences in the
group maintenance behaviors in a project that sustains development and one that ceases
development, reflecting differences in the nature of participation and practice in the projects.
More specifically, we expect to observe these different group maintenance behaviors develop
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over time as the projects mature and prosper or wind down. Seeing such differences will provide
further evidence of the validity of the application of group maintenance concepts in this setting.
Therefore, our second research question is the following:
RQ2: What differences in group maintenance behaviour exist in general and over time between
projects that sustain development and those that eventually cease development?
We note that we are not proposing a casual relationship between group maintenance behaviors
and project success (e.g., that a lack of group maintenance behaviors causes a project to fail).
Rather, we expect that the differences in group maintenance behaviors among projects reflect
variations in the group processes that also lead to different project outcomes. In this way,
observable group maintenance behaviors can serve as a useful proxy for harder-to-observe group
practices.
The rest of the paper is structured as follows. In the next section, we first introduce the two
theories that provide the theoretical grounding for our study, social presence and politeness
theory from computer-mediated communications. Then we describe our research method,
including project selection strategies, data collection techniques and data analysis methods. The
results are presented in the following section. Finally, we discuss the implications and the
limitations of our study, and make recommendations for future research.

2. Theoretical Development: Social Presence and Politeness Theory
The central element of group-maintenance behavior is the act of building and maintaining
relations (e.g., reciprocal trust and cooperation) among group members through everyday
interaction. In FLOSS development, developers mainly interact through text-based
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communication tools such as developer email lists and discussion fora. Media Richness Theory
has pointed out that text-based communication is less rich than face-to-face communication
because it disables the conveyance of nonverbal cues such as facial expressions, which is
important in helping building relations [35, 36]. As a result, participants adopt alternative
strategies to provide paralinguistic and social cues [37]. Specifically, language plays a basic role
as relational meaning is conveyed through specific language elements [34].
In this research, we adopt a linguistic analysis to develop deeper insights about group
maintenance behavior in community-based FLOSS development. Specifically, we build on two
theoretical bases that have been used to study relationship building via text-based
communication: theories of social presence [38, 39] and politeness theory from computermediated communications (CMC) [34]. These two theories provide complementary theoretical
insights that identify interpersonal communication tactics that individuals perform to build and
maintain relationships, and collectively provide a basis to identify potential group maintenance
tactics applicable to FLOSS development teams.

2.1 Social presence
Social presence explains “the sense of being with another” [40]. It has been studied extensively
in computer-mediated communication and various definitions and categorizations have been
provided to describe this phenomenon [See 40 for a review of different definitions]. A widely
accepted definition was proposed by Short et al. [41], which defined social presence as “the
degree of salience of the other person in a mediated interaction and the consequent salience of
the interpersonal interaction” (p. 65).
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Social presence is important because prior research has demonstrated the impact of social
presence on outcomes such as group cohesion [e.g. 42], trust [e.g. 43], social identity [e.g. 44]
and project participation [e.g. 45], which are the direct outcomes of group maintenance as we
have defined it. In general, a positive relationship has been found between social presence and
these outcomes [46], that is, a high degree of social presence perceived by team members is a
contributor to a cohesive and sustained community. These results suggest the importance of
communication tactics that build social presence as an important component of group
maintenance and so project outcomes. For example, Shen and Khalifa [45] found that online
community users’ sense of social presence had strong positive impacts not only on their
motivations to participate, but also on their level of contribution.
Social presence is also interesting because of the particular features of the FLOSS setting. In a
virtual environment such as community-based FLOSS development, members communicate
mainly through lean media such as email and discussion fora, where text is often the only way to
express a message. At first glance it would seem difficult for team members to build high degree
of social presence in this setting since social presence is more easily established in the absence of
ambiguous and equivocal informational cues (i.e., in richer media) [47]. To increase social
presence, these participants must enact communicative tactics such as using emoticons and
paralanguage through their written communication that compensate for the lack of other cues in
the lean medium [38].
Many researchers have studied the tactics individuals used to build social presence in CMC
settings. A majority of these studies has focused on online educational environment [e.g., 48, 49].
For example, Rouke et al. [39] provided a template for assessing social presence in asynchronous
text-based computer conferencing learning settings through content analysis of conferencing
9

transcripts. Linguistic symbols were identified to indicate social presence such as use of
emoticons, humor, inclusive pronouns and vocatives (i.e., referring to participants by name or
address to a specific person). The insights gained from this literature review are used to develop
our measures of social presence.

2.2 Politeness theory
A second theoretical base for our study is politeness theory. Politeness theory explains how
people phrase communications in a way that take into consideration the feeling of the others in
relational communication [50], thus contributing to the development of social relations. Other
CMC researchers studying relational communication have used politeness theory. For example,
Morand and Ocker [34] state “The specific tactics of politeness can be reliably observed and thus
quantitatively measured; as such they can be used in the assessment of relationalities within
CMC, at a linguistic level of analysis” (p. 5). There are three main elements to politeness theory:
face, face threating acts (FTA) and politeness strategies [51]. The first two of these elements
provide the theoretical argument for the importance of the final element, the communication
strategies. Politeness theory thus provides a complementary theoretical base for identifying
additional group maintenance behaviors.
Face is the central element in politeness theory and is defined as the positive value individuals
claim for the public self they present [34]. Because face is emotionally charged and is inherently
vulnerable when engaging others in interaction, people strive to maintain face in social settings
and communications [52]. However, the identity that one claims can only be validated by others
and so is dependent on others. It thus becomes within everyone’s interest to maintain the group
by maintaining the face of those they interact with [53]. Face is therefore viewed as “a social
rather than a psychological construct” [54]. And it is within these social situations that people
10

continuously interact in ways that preserve, bolster, or show consideration for the face of others
[52]. Thus, politeness theory emphasizes interactional support work directed toward others’ face
[34]. Face is constructed of two wants: autonomy of action (also known as negative face) and the
need for validation (also known as positive face) [51]. Negative face is exemplified by wanting
to be left alone, independence from others, self-direction, and freedom from restrictions created
by others; meanwhile positive face includes want of respect, membership in a valued community,
and a reputation for competence and fairness [55].
Despite the need to support both the negative and positive face of others, there are instances
when one may have to “make requests, disagree, and offer advice or criticism to others” [55].
These instances are known as face threatening acts (FTAs), and can either be directed toward the
speaker or the hearer, and can threaten both types of face [51].
Finally, politeness strategies are linguistic acts that take the forms of positive tactics (to
encourage positive face) and negative tactics (to encourage negative face) to redress or mitigate
any threats to others’ face engendered by an FTA [34]. Examples of positive politeness tactics
include use of colloquialisms or slang, vocatives, agreement, inclusive pronouns and sympathy
that express positive face, e.g., membership in a project. Examples of negative politeness tactics
include use of hedges, indirect inquiries, subjunctives, honorifics, apologies, formal verbiage,
passive voice, and rationale for FTAs that preserve negative face, e.g., not giving direct
instructions to preserve self-direction [34, 52]. By supporting, preserving or restoring face, both
kinds of communication tactics help maintain relationship among group members. Collectively,
these politeness strategies are thus additional elements in the understanding of group
maintenance behaviors.
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In summary then, these two bodies of theories suggest specific communication behaviors that
individuals might exhibit that serve to build and support relationships among group members.
The setting of Rouke et al.’s study of social presence [39] is comparable to FLOSS projects,
where text-based messaging is the major communication channel for distant learning. We
therefore adapt Rouke et al.’s template to examine social presence as a kind of group
maintenance tactic in FLOSS teams. In online settings, politeness strategies are also visible in the
group discussions. We adapted Morand and Ocker’s [34] approach to examine politeness
strategies as a kind of group maintenance behaviour in FLOSS teams.

3. Research Method
As noted above, prior research has identified a set of possible group maintenance behaviors that
are exhibited in conventional teams and for which evidence has been found in online settings.
However, given the differences between those settings and FLOSS teams, it is not clear which if
any of the behaviors would be applicable to FLOSS teams. Given the current state of the
research on this topic, we adopted an exploratory case study approach [56]. We studied group
maintenance behavior through a content analysis of email archives from two FLOSS teams. This
strategy provides a deep understanding of the applicability of the theories in these settings,
though at the expense of generalizability, a tradeoff that we return to in the conclusion. The
following section describes our case selection strategy, data collection method, coding scheme
development and coding process, and data analysis methods.

3.1 Case selection
Several criteria were settled to assist in selecting ideal FLOSS projects for this study. First, to
control unwanted variance brought by systematic factors such as different types of software
12

developed and different ages of the projects, we wanted to focus on projects that were
developing similar software. Second, to answer research question 2, we needed to explore a
project that continued to have active development activities and a project that lasted for a fairly
long period but ceased development activities eventually, so that we could examine whether any
differences exist in group maintenance behavior between these two categories of projects.
Needing to know the fate of the projects led us to a retrospective analysis, picking projects with a
known outcome and looking at the activities of projects leading up to that point.
Keeping these criteria in mind, we selected two projects from SourceForge.net for this study:
Gaim and Fire. These two projects met the first criterion because they both developed the same
kind of software: multi-platform Instant Messaging (IM) clients. A user of Gaim or Fire can run
a single program and chat with users across multiple services. The two projects were thus similar
in terms of their project goals, nature of tasks, and potential users. The two projects met the
second criterion as well: Gaim continues operating as an active project today (although it is now
known as Pidgin), while Fire ceased development in early 2007.

3.2 Data collection
Since most (if not all) FLOSS activities are archived, FLOSS projects provide a unique setting in
which to examine group maintenance behaviors over time. In this study, we analyzed the email
messages from the public mailing lists of the two projects. The fact that Fire ceased development
in early 2007 limited us to collect messages posted before early 2007 for both projects. As a
result, we decided to select messages from Fire between June 2002 and December 2005, which
allow us to have enough messages to observe group maintenance behavior before it ceased
development. Messages from Gaim were selected between June 2002 and February 2006.
Analyzing email messages over such extended periods provided us with a sampling frame to
13

examine an essentially complete record of group maintenance behavior over time. While
software development has certainly evolved since the time our data were generated, our study
examines everyday interaction that is a fundamental social process of how people interact with
each other, a phenomenon that does not change rapidly over time. Furthermore, many FLOSS
projects still use the same communication technologies, email and discussion fora. Therefore,
analysis of this data should generalize to current FLOSS development.
Since there were thousands of messages exchanged during the selected period for each project, it
was infeasible to analyze all of them using the intensive manual coding method described below.
Instead, we sampled messages from each project to study. We wanted a sample of at least 300
messages, large enough to provide sufficient power for our statistical tests, but small enough to
be tractable for analysis. Because our second research question involved a comparison over time,
we developed a hierarchical sampling strategy to uniformly cover the history of the projects.
We started by dividing the messages from each list into 360 sequential “chunks” of messages. In
each list, all chunks had the same number of messages but as a result did not cover the same time
duration. We then randomly selected one message from each chunk of messages. However, there
were periods when large amounts of spam messages were sent to the lists and archived in the
repositories. As well, the lists received messages sent by various automated tools. Because these
messages do not represent the behaviors of developers, they were filtered out of the sample.
During the coding process we replaced messages identified as automated or spam with the
nearest usable messages from the archive. If all the messages in a chunk were spam, then the
chunk was removed from analysis. Using this process, 360 messages were selected from the
Gaim mailing list. These messages spread from June 2002 to February 2006, covering 45 months.
336 messages were selected from the Fire mailing list from June 2002 to December 2005,
14

covering 43 months; the other 24 chunks had only spam or automated messages that were
dropped, reflecting decreased level of activity in the project. The descriptive statistics for the
sample messages are illustrated in Table 1.
Table 1. Descriptive Statistics of the Sample Messages
Projects

Number of Messages

Fire
Gaim
Fire & Gaim

336
360
696

Message Length (number of words)
Min
Max
Mean
Std. Deviation
6
1429
96
125
5
1037
114
120
5
1429
105
123

3.3 Analysis approach
Given the nature of our data, namely textual email messages, we adopted a qualitative data
analysis approach. It is sometimes assumed that the goal of qualitative analysis is to uncover
latent or hidden meanings in a text, e.g., to understand individuals’ concepts of their social
worlds from their communications, that is, that qualitative research is always interpretivist. But
qualitative research can, in fact, adopt any research perspective: positivist, interpretivist or
critical [57]. In our study, we assume that social processes of the groups studied are accurately
reflected in the texts that they produce as part of their work together. Rather than hidden
meanings, we look for explicit evidence of particular behavioural patterns of the participants.
Our approach is thus essentially positivist, despite its reliance on qualitative data.
Specifically, for this study, we identified the communicative tactics individuals used to maintain
team relations in the two projects though quantitative content analysis of their messages. In this
data analysis approach, we seek to identify units of text in the email messages that are examples
of particular theoretical categories (in our case, of particular group maintenance behaviors) and
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label those text segments with a tag for the category, a process referred to as coding2. Coding is
guided by a coding scheme that provides definitions of theoretical categories of interest and
guidance for how these categories are exhibited in the text. The result of the coding process is a
text annotated (or tagged) with codes for the categories exhibited [58]. Quantitative content
analysis allows researchers to determine specific frequencies of relevant categories and examine
the relationships involving these categories using statistical methods [59]. Specifically, we
compare the frequencies of different group maintenance behaviors in two different projects.
As the unit of coding, we adopted the thematic unit, defined as “a single thought unit or idea unit
that conveys a single item of information extracted from a segment of content” or the “unit of
meaning” [60]. Such units vary in size from an emoticon or punctuation, to a word, a phrase, a
part of a sentence, a sentence, or even a few sentences that capture the meaning.
The initial analysis of the textual data was done by two research assistants, referred to as coders.
Two or more coders are needed to be able to compare the separately analyzed data and isolate
mistakes or errors in judgement [61]. Although two coders is only the minimum requirement to
determine reliability, for practical reasons, this number of coders is commonly used [e.g. 62, 63].
For example, to study citizen-driven information processing through Twitter services, Oh, et al.
[63] investigated three social crises and used two coders for each crisis to code the studied
variables. The two coders working on our project had a basic understanding of software
development processes. Though they had not worked as software developers, they had two years
of experience studying FLOSS development practices, which were the focus of the analysis.
Since we were not focusing on programming, but on the social interaction of the people, their

2

Appendix 2 gives examples of the text segments labeled with categories. For example, a sentence “Well thanks a
lot for you hard work!” was identified from the email messages and was coded and labeled as “appreciation”.
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knowledge of FLOSS development and the projects was sufficient for them to code the collected
messages for the concepts of interest, even when technical terms were used.

3.4 Coding scheme development
We developed an initial coding scheme both deductively and inductively to identify and
categorize group maintenance tactics from the messages to be analyzed. Deductively, an initial
coding scheme for the exhibited group maintenance tactics was derived from the two theories
discussed above, social presence theory and politeness theory. The coding scheme for tactics to
establish social presence was adapted from Rourke et al. [39]. In their study, social presence in
an asynchronous online learning setting was assessed in three categories, affective, interactive
and cohesive responses. The coding scheme for politeness tactics was adapted from Morand and
Ocker [34] and included both positive and negative politeness tactics. After comparison, we
found that indicators for interactive and cohesive responses from Rourke et al’s study were
similar to the positive politeness tactics from Morand and Ocker’s study, both indicating group
closeness. Therefore, for our coding scheme we combined these three sets of codes together in a
category named “positive politeness”. Affective responses were renamed “emotional expression”.
The negative politeness category’s name was adopted from Morand and Ocker [34].
Inductively, the initial coding scheme was further revised and refined by the two coders and the
authors through pilot coding an independent sample of approximately 400 messages3 from the
Gaim and Fire mailing lists. The coders first independently coded a subset of the messages and
their results were discussed among the two coders and the authors, to correct the coders’
3

These messages were independently sampled for the purpose of refining the coding scheme, and so could overlap
with the messages in the sample used for the main study. Because of concerns about the representativeness of the
sample and the possible introduction of biases in coding during the coding scheme development process, these
were not used for the analysis reported here. Rather a new sample was drawn as described in the text and coded
with the scheme developed.
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misunderstandings and to identify problematic codes. The scheme was adjusted based on
difficulties encountered by the coders. The revised scheme was then used to code more messages
and the coding scheme was discussed and revised again. The iterative process repeated until all
disagreements were addressed and a reliable coding scheme was achieved, as described below.
We made the following changes to the coding scheme during this development and refinement
process. First, fifteen of the indicators from prior work were removed. Twelve indicators were
removed because they occurred very infrequently or not at all in the messages in our sample, an
example of the need to customize the theorizing for this setting. Examples included “selfdisclosure” from Rourke et al [39] and “notice hearer's admirable qualities or possessions, show
interest, exaggerate”, “ellipsis”, “claim common view”, “give reasons”, and “assert reciprocal
exchange or tit for tat”, from Morand and Ocker [34].
The other three indicators removed were “continuing a thread”, “quoting from others’ messages”
and “asking questions” from Rourke et al. [39]. Although these had high occurrences in the
sampled messages, we believe that in this setting, these indicators do not capture the desired
behavior of maintaining relationships. Rather, “continuing a thread” and “quoting from others”
are simply a matter of using asynchronous software (i.e., email) features to carry on a
conversation, while “asking questions” is a common behavior in human communication.
Inclusion of these indicators would inflate the apparent occurrence of group maintenance
behaviors, so they were removed from the coding scheme.
Second, two indicators were added based on observation of the messages. Participants in both
projects often used jargon (e.g., abbreviations of technical terms) or metaphors in their emails.
Similar to the usage of colloquialisms and slang (codes already included in the scheme), these
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terms communicate commonalities among team members. People who understand and use
group-specific jargon or metaphors are perceived to be closer to other group members. In
contrast, those who do not understand the jargon terms may feel further distance to other
members. Hence, the usage of “jargon/metaphor” indicates positive politeness among group
members. This indicator was added to the Positive Politeness category in the coding scheme. The
other added indicator was “participation”, which indicates behaviors that encourage group
members to participate in discussion. As we discussed earlier, member participation is important
to sustained development of FLOSS projects. However, participation in FLOSS development is
voluntary. So messages that encourage others to participate are perceived as trying to build
relationships with others. This code was also added to the positive politeness category.
Third, four pairs of indicators were combined because they were found conceptually to be
similar in nature or serve the same purposes, and practically, to often co-occur in a thematic unit
and to be hard to distinguish in coding. For example, “using hedges” and “using subjunctive” [34]
were combined into one indicator named “Hedges/Subjunctives”. “Vocatives” and “referring
explicitly to others’ messages” [39], were combined into a single indicator named “vocatives”.
Finally, “complimenting, expressing appreciation” [39] was split into two indicators,
“complimenting” and “appreciation”, because they were felt to convey different meanings.
“Complimenting” refers to praising others or message contents but it does not necessarily
express thankfulness for the work. On the other hand, “Appreciation” refers to expressing
gratefulness for other’s effort but it does not necessarily indicate a compliment about the work.
Appendix 1 details the evolution of our coding scheme, showing the codes that were removed,
added, combined and split. Appendix 2 shows the list of tactics used in group maintenance with
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definitions and examples. The final coding scheme contains 15 indicators in three categories,
emotional expression (2 codes), positive politeness (9 codes) and negative politeness (4 codes).

3.5 Coding reliability
We assessed inter-rater reliability between the two coders using simple percent agreement rate
[64]. Cohen’s Kappa is often used instead of simple agreement to correct for the effect of chance
agreement. In our study though, the codes are infrequent at the level of thematic units (that is,
only a few words or sentences in a message are examples of group maintenance behaviors), so
the probability of chance agreement is low, obviating the need for the correction. During the
coding scheme refinement process, the inter-rater reliability between the two coders reached 80%
in the second half of pilot-coding process and 85% in the last 1/5 of the pilot-coding process.
This level of agreement is generally considered acceptable for the research [64]. Therefore, after
the reliability of the coding scheme was established, each of the two coders independently coded
half of the messages sampled for this study.

3.6 Statistical analysis
Statistical analyses were performed on the coded data to answer the research questions. The unit
of analysis for the analysis is the message. The measure of group maintenance behavior we
analyzed is the frequency of code occurrence, which is defined as the count of a particular code
per message. Messages contain multiple thematic units and so can have multiple instances of a
particular code (i.e., multiple examples of a particular group maintenance behavior) in a message.
To explore the possible effects of differing length of messages, we ran the same tests using
density, the count of a particular indicator in a message divided by the number of words in the
message [39]. However, we did not find meaningful differences between the results of these two
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approaches, so for simplicity of presentation, we present results just for the frequency of
indicator occurrence.
The analysis proceeded in several steps. First, we averaged the numbers of indicator occurrences
per message at the project level for the two projects to assess the general patterns of
communication tactics used for group maintenance in FLOSS projects (RQ1). Second, to answer
RQ2, we conducted a series of Mann-Whitney U tests comparisons between Fire and Gaim to
identify between-group similarities and differences in group maintenance behaviors. We used a
non-parametric test because the counts of codes were not normally distributed. Because we were
making multiple comparisons (15 comparisons, one for each indicator), it seemed possible that
one or more comparisons might achieve significance by chance. To correct for this effect, we
applied a Bonferroni correction to the usual cut-off alpha of 0.05, which resulted in a required
alpha of 0.003 to declare statistical significance. This approach is conservative and does reduce
the power of the statistical tests, an issue we discuss below.
To identify when differences in group maintenance behaviors between Gaim and Fire arose
(RQ2), we compared the frequencies of group maintenance behaviors in messages from two
periods for each project. Because the two projects initially were about equally active, we
expected Fire and Gaim to show similar group maintenance patterns at the beginning of the study
period. However, we expected the projects to develop differences over time as Fire began to
wind down while Gaim continued development. To examine this change, we compared
separately the frequencies of group maintenance behaviors from Fire and Gaim in the first 1/3 of
the messages (i.e., the first 112 messages from Fire and the first 120 messages from Gaim) and in
the last 1/3 of the messages (i.e., the last 112 messages from Fire and the last 120 messages from
Gaim), omitting the middle transitional period.
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4. Findings
In this section, data analysis results are presented that address the two research questions. We
first report the general pattern of group maintenance behaviors that appeared in the two projects.
Then we compare group maintenance behaviors between Fire and Gaim.

4.1 RQ1: What group maintenance tactics do community-based FLOSS
members use to maintain relations through everyday interaction?
Our results indicate that messages from FLOSS projects did exhibit a level of group maintenance
behaviours, especially on a certain set of indicators. Table 2 displays the means, medians, ranges
and percentages of the occurrence frequencies of the group maintenance indicators found in the
selected periods of Gaim and Fire. The 360 Gaim messages included a total of 3748 occurrences
of group maintenance indicators, while the 336 Fire messages included 2861 occurrences. From
the table we can see that the use frequencies of different tactics were diverse, with some more
highly used (when aggregated at the message level) while some others rarely used. Tactics that
were used in more than 10% of messages are highlighted in bold type in Table 2.
10 tactics (out of 15) were used in more than 10% of messages. Jargon/metaphor (mean=4.63
occurrences per message), hedges/subjunctives (mean=1.48), vocatives (mean=0.78), emoticon/
capitalization/punctuation (mean=0.51) and inclusive pronouns (mean=0.63) were the five most
frequently observed group maintenance behaviors. Among them, three were from the positive
politeness category, one from emotional expression, and one from negative politeness.
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Table 2. Descriptive Statistics of Occurrence Frequencies of Indicators
per Message across Gaim and Fire
Category
Emotional
Expression

Indicator
Mean Median Range Percentage*
Emoticon/capitalization/punctuation
0.51
0
0–15
30.5
Humor
0.10
0
0–3
8.2
Slurring/colloquialisms
0.35
0
0–6
24.7
Jargon/metaphor
4.63
3
0–94
92.4
Vocatives
0.78
0
0–15
35.2
Inclusive Pronouns
0.63
0
0–17
26.4
Positive
Phatics
0.31
0
0–3
25.0
Politeness
Complimenting
0.08
0
0–3
6.9
Agreement
0.04
0
0–2
3.5
Participation
0.05
0
0–1
5.3
Appreciation
0.21
0
0–2
18.7
Disclaimers
0.14
0
0–3
11.1
Rational for FTA
0.09
0
0–4
7.8
Negative
Politeness
Hedges /subjunctives
1.48
1
0–37
58.1
Formal Verbiage
0.08
0
0–4
6.9
* The percentage of messages that contain the given indicator out of the total number of messages in
the sample.

4.2 RQ2: What differences in group maintenance behaviour exist in general
and over time between projects that sustain development and those that
eventually cease development?
Two analyses were carried out to answer the second research question. First, we compared Fire
and Gaim overall to reveal a general pattern of whether and how Fire and Gaim differed in the
group maintenance behaviors exhibited. The results indicate that the frequencies of certain group
maintenance behaviors in Fire and Gaim did differ. Thus, our next step was to explore when the
differences emerged by comparing Fire and Gaim in two different periods. The results confirmed
our expectation that Fire and Gaim would show similar group maintenance patterns at the
beginning of the projects, but that differences would emerge over time.
Comparison between Fire and Gaim
Table 3 displays the means and ranges of occurrence frequencies of each group maintenance
indicator within Fire and within Gaim. The table also shows the level of statistical significance of
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the difference in frequency according to a Mann-Whitney U test for each indicator. The test
compares the mean rank of units from the two samples in a combined sorted list. The unit of
analysis for this test is the message. The null hypothesis tested is that the frequency of
occurrence of the indicator is drawn from the same distribution in the two samples of messages.
Table 3. Descriptive Statistics of Indicators Occurrence Frequency per Message
for Fire and Gaim and Comparisons between Fire and Gaim
Mean
Category

Indicator

Fire

Gaim

Range
Fire

Gaim

Emoticon/capitalization/
0.46
0.56
0–6
0–15
Emotional
punctuation
Expression
Humor
0.04
0.16
0–2
0–3
Slurring/colloquialisms
0.35
0.36
0–6
0–5
Jargon/metaphor
3.80
5.41
0–27
0–94
Vocatives
0.84
0.73
0–10
0–15
Inclusive Pronouns
0.68
0.58
0–9
0–17
Positive
Phatics
0.36
0.27
0–3
0–2
Politeness
Complimenting
0.13
0.03
0–3
0–2
Agreement
0.02
0.05
0–1
0–2
Participation
0.05
0.06
0–1
0–1
Appreciation
0.31
0.11
0–2
0–2
Disclaimers
0.10
0.18
0–2
0–3
Rational for FTA
0.09
0.09
0–4
0–2
Negative
Politeness Hedges/subjunctives
1.16
1.77
0–24
0–37
Formal Verbiage
0.10
0.06
0–2
0–4
* p<=0.003 is considered significant (Bonferroni correction for 0.05)

Mann-Whitney U Test
Mean Rank
p value
Fire
Gaim
342

354

0.331

333
348
317
348
361
361
364
345
348
382
338
346
319
357

363
349
378
349
337
337
334
352
349
317
358
350
376
341

0.000*
0.920
0.000*
0.993
0.049
0.039
0.000*
0.134
0.771
0.000*
0.015
0.576
0.000*
0.019

Most indicators of group maintenance behaviors (10 out of 15) demonstrated similar patterns for
both groups. However, significant differences between Fire and Gaim were found for five group
maintenance indicators. In the emotional expression category, messages in Gaim displayed
significantly more frequent use (mean rank=363, p=0.000) of humor tactic than those in Fire
(333). In the positive politeness category, messages in Fire displayed more frequent usage of
appreciation (mean rank=382, p=0.000) and complimenting (mean rank=364, p=0.000), but less
use of jargon/metaphor (mean rank=317, p=0.000) than those in Gaim (317, 334 and 378
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respectively). In the negative politeness category, messages in Fire displayed significantly less
use of hedges /subjunctives (mean rank=319, p=0.000) than those in Gaim (376).
Comparisons between Fire and Gaim within periods
The previous comparison included behaviors from the entire life of the two projects. To examine
when the differences emerged during the evolution of the projects, we conducted Mann-Whitney
U Tests comparing Fire and Gaim in the two selected periods. Table 4 displays the means and
ranges of the occurrence frequencies of group maintenance indicators in the first and second
periods and the results of the comparisons. The results are consistent with our expectations: in
the first period, Fire and Gaim showed hardly any difference except for one indicator, humor. It
appeared that members of Gaim used more humor (mean rank=1244, p=0.003) than Fire (109) in
the first period. But in the second period, Fire and Gaim showed differences in four indicators.
Messages in Fire displayed more appreciation (mean rank=131, p=0.000) and formal verbiage
(mean rank=125, p=0.000), but fewer disclaimers (mean rank=110, p=0.002) and hedges
/subjunctives (mean rank=98, p=0.000) than Gaim (103. 109, 134 and 123 respectively).
We also made across-time comparisons for Fire and Gaim separately, expecting to find that
members in Fire changed their group maintenance behaviour over time, while those in Gaim did
not. As expected for Gaim, the results did not show significant changes for most indicators,
except for humor, which declined (i.e., messages from Gaim in the first period seemed
exceptional in the higher use of humor). However, the analysis for Fire also did not show
significant changes in the frequencies of behaviors, except for a decline in the frequency of
vocatives. The lack of significant differences reflect a lack of power in the tests due to the
4

Note that the magnitude of the mean ranks in the test depends on the sample size; they are not comparable across
the different tests.
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reduced sample size in the subgroup comparisons and the more conservative decision threshold
due to the Bonferroni correction. These negative results make the differences between Fire and
Gaim in the second period all the more striking, as they indicate that the two projects evolved in
different directions, leading to the seeming paradox of the two projects becoming different while
not individually changing in statistically significant ways. It seems that the projects changed at a
level below the power of the tests to detect individually, but detectable when compared to each
other.
Table 4. Descriptive Statistics of Indicator Occurrence Frequencies per Message for Fire and
Gaim and Comparisons between Fire and Gaim in the First and Second Periods
Indicator

First Period
Second Period
Mean
Range
Mean
Range
Fire Gaim Fire Gaim Fire Gaim Fire Gaim

First Period
Mean Rank
Fire Gaim
p

Second Period
Mean Rank
Fire
Gaim
p

Emotional Expression
Emoticon/
capitalization/
punctuation
Humor

0.38

0.66

0–4

0–15

0.41

0.50

0–6

0–9

110

123

0.080

115

118

0.629

0.08

0.25

0–2

0–3

0.02

0.09

0–1

0–3

108

124

0.003*

115

118

0.279

0.21

0.40

0–2

0–5

0.38

0.29

0–6

0–4

113

120

0.296

120

114

0.349

4.13

5.63

0–23 0–94

3.79

5.26

0–24

0–29

110

123

0.142

107

125

0.043

0.95

0.88

0–10 0–15

0.69

0.64

0–10

0–6

123

111

0.128

112

121

0.188

0.64

0.53

0–9

0–14

0.54

0.73

0–6

0–17

125

109

0.017

115

118

0.625

0.28

0.27

0–2

0–2

0.41

0.22

0–3

0–2

117

116

0.806

126

108

0.007

0.11

0.03

0–2

0–1

0.12

0.03

0–3

0–2

120

113

0.044

120

113

0.034

0.04
0.10
0.18

0.06
0.05
0.13

0–1
0–1
0–2

0–2
0–1
0–2

0.02
0.04
0.34

0.04
0.03
0.08

0–1
0–1
0–2

0–1
0–1
0–1

117
119
120

116
114
114

0.933
0.160
0.250

115
117
131

118
116
103

0.290
0.921
0.000*

0.13

0.18

0–2

0–2

0.02

0.15

0–1

0–3

114

118

0.441

110

123

0.002*

0.13

0.13

0–2

0–2

0.04

0.08

0–1

0–1

116

117

0.838

114

119

0.129

1.40

1.42

0–13 0–15

0.93

2.20

0–13

0–37

119

114

0.584

98

134

0.000*

0.08

0.10

0–2

0.20

0.03

0–2

0–1

116

117

0.917

125

109

0.000*

Positive Politeness
Slurring/
colloquialisms
Jargon
/metaphor
Vocatives
Inclusive
Pronouns
Phatics
Complimentin
g
Agreement
Participation
Appreciation

Negative Politeness
Disclaimers
Rational for
FTA
Hedges
/subjunctives
Formal
Verbiage

0–4

*p<=0.003 (Bonferroni correction)
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5. Discussion
The goal of this study was to advance our understanding of the nature of group maintenance
behavior in community-based FLOSS development teams. Our results suggest that FLOSS team
members do exhibit certain types of group maintenance tactics in their communication that are
similar to but not identical to other kinds of virtual teams. As well, differences in the frequencies
of these behaviours were found between a project that continued development and one that
ceased development, overall and during later periods in the projects in particular. These
differences reflect the outcome and illuminate the underlying processes in the teams. In the
following sections, we discuss our findings in turn.

5.1 Major findings
RQ1: What group maintenance tactics do community-based FLOSS members use to
maintain relations through everyday interaction?
By examining occurrence frequencies of group maintenance tactics and the percentages of
messages that used these tactics, our results suggest that FLOSS team members frequently use a
number of communication features in the form of social presence and politeness tactics that serve
to maintain team social relations.
Emotional expression. Intuitively, one might expect a low degree of emotional expressions in
FLOSS development discussions for several reasons. First, the interaction in FLOSS
development is typically task-oriented [65]. Research has found that individuals express fewer
emotions in task-oriented contexts than in social-emotional contexts when using CMC [e.g. 66],
e.g., by using fewer emoticons. Second, members are geographically distributed and some have
never met each other, suggesting a low level of personal connection. And third, the
communication medium is lean and not conducive to emotional expression.
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However, our study contradicts this expectation. We found that FLOSS team members
frequently used a number of communicative tactics that expressed emotions in their online
discussion. The most common tactic we found was the use of emoticons, capitalization and
punctuation, which were present in almost 1/3 of the sampled messages (30.5%). For example,
one developer in Fire used an emoticon “;-)” to simulate a smile (i.e., a facial emotional
expression) when talking about his computer: “I will check if that crash also happens on my g4
powerbook which is much slower (and of course has only one cpu ;-) ).”. In another example, a
developer from Gaim used punctuation (“???”) to strongly express his eagerness to know an
answer: “Also, how do you send a message to someone??? I see a useful file Conversation_IM.c
which has likely looking calls, but I have no idea what the arguments are.” By using these tactics,
individuals can communicate via email in ways that resemble the use of body language, facial
expressions or even speech tones used in face-to-face communication [67]. Such emotional
tactics enable members to convey social information that mere words may not be able to carry,
which in turn can increase mutual understanding and maintain interpersonal relationships among
members [67].
Positive and negative politeness tactics. Our results show that members of the FLOSS projects
studied used both positive and negative politeness tactics, but with an emphasis on the former.
Positive and negative politeness tactics serve two different functions: positive politeness tactics
are those that intend to bond people together, while negative politeness tactics reduce threats to
face by respecting others’ autonomy and keeping others from getting too close. Our findings
indicate that although members were somewhat careful to respect the autonomy of the others (i.e.,
by using negative politeness tactics such as hedges/subjunctives to reduce the threat of the acts),
they seemed more likely to attempt to build and sustain a sense of group commitment by using
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positive politeness tactics. Indeed, among the five most frequently used tactics, three were from
the positive politeness category: jargon/metaphor (found in 92% of messages), vocatives (35%)
and inclusive pronouns (26%).
Jargon/metaphor, that is, abbreviations or use of technical terms, could be seen in almost every
message in the sample. Here are a few examples (with bold type indicating jargon). “What
should it be Arabic letter on my EUC-K*R environment, even without utf8-aware?” “I cannot
make the fix myself because I do not have cvs.” “I am working on a pure Gtk2.0/Gnome2.0
platform”. We argued earlier that jargon/metaphor builds connections by communicating
commonalities among team members. Team members seek common ground by expressing
shared background in knowledge and expertise, thus contributing to reducing social distance [68].
However, the high frequency of jargon/metaphor use in these two projects made us think another
functional possibility that jargon/metaphor might serve: as a necessary technical skill for team
members to join in the discussion of software development. Future research should therefore
distinguish jargon as generally-used programming terms from jargon as project-specific language.
Vocatives means referring to participants by name or address to a specific person, as showed in
the following examples: “Glen’s suggestion of I Seek You is alright” and “I trust Simon’s code
far more than an unknown.” The use of vocatives again indicates familiarity among team
members. FLOSS members also frequently used inclusive pronouns such as “we”, “us” and
“our”, as in these messages: “We will certainly NOT be using “libyahoo2”” and “when I get
some spare time, I”m going to make a UI for it (and for MSN) more befitting to conferencing
than our plain-ol chat UI.” Using these tactics created intimacy among team members and
helped build solidarity in the teams. This observation is consistent with Bagozzi and Dholakia
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[9]’s argument about the importance of we-intention in Linux user groups, i.e., when individuals
think themselves as “us” or “we” and so attempt to act in a joint way.
In the negative politeness category, hedges/subjunctives was the most frequently used tactic,
found in more than half of the messages (58%). Here are a few examples. “I would guess that
means that…” “This likely needs to be changed as well.” “It would be really nice to ditch the
old model of hundreds of #ifdef”s and instead go with a layered approach.” By employing this
and other negative politeness tactics, members redressed the force of a FTA and kept proper
distance from others to minimize the chance of intrusion and offense.
Given the various discontinuities that characterize virtual collaboration environments [69], one
might expect members would try to reduce distances created by these discontinuities, that is, use
positive rather than negative politeness strategies. For example, in a study of politeness strategies
in collaborative email exchanges between students, Vinagre [70] found that only 3.6% of the
examined messages used negative politeness tactics, while 94.3% used positive politeness tactics.
Our observation of a relatively high use of negative politeness tactics contrasts with this study.
One possible explanation is that the membership in FLOSS development teams is fluid and
voluntary, with new members joining and old members quitting at any time. Further, these
members might not have met before and probably will not meet in person even after they join the
team. Under these circumstances, people are reluctant to impinge on each other’s time. Therefore,
people need not only actions that can take them together and foster closeness, but also actions
that keep their independence and freedom from imposition. This observation adds support to
Morand and Ocker [34], who proposed that the maintenance of harmonious social relations in
CMC depends not only upon the exchange of positive messages but also on negative politeness.
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RQ2: What differences in group maintenance behaviour exist in general and over time
between projects that sustain development and those that eventually cease development?
We compared communications from Fire and Gaim to identify differences in the use of group
maintenance tactics. Our results suggested that the two projects did show differences in the
frequency of use of a number of group maintenance tactics (Table 3). Considering the codes that
were frequently used as showed in Table 2, an interesting observation is that one might expect
developers in Gaim to use more positive politeness tactics than Fire, since it continued
development. However, our results indicated that in general developers in Fire used more
positive politeness tactics (i.e., complimenting and appreciation) and less negative politeness
tactics (i.e., hedges/subjunctives) than in Gaim. It seems that to maintain group cohesiveness,
developers in Fire used more tactics that help create cohesive relationships while those in Gaim
used more tactics that tried to keep distance from each other to protect each member’s
independence. Since Fire ceased development later on, we suspect that this observation might
mainly happen in the second period when Fire and Gaim showed difference in development
status.
A further across-period examination confirmed our expectations that Fire and Gaim were
initially mostly similar in the use of tactics to build and maintain relationships among members,
but over time, as Fire slowed its production, differences in group maintenance behaviors
developed. In the first period we investigated, Gaim only demonstrated more usage than Fire of
one type of group maintenance behavior, humor. However in the second period, Gaim appeared
to use more hedges/subjunctives and disclaimers but less appreciation and formal verbiage than
Fire. This pattern of initial similarity and later difference suggests that both group maintenance
behaviors and team performance are reflective of underlying group processes.
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If we only examine tactics that were frequently used (those boldfaced in Table 2), this analysis
showed a same trend as the results from the overall comparison between Gaim and Fire5. That is,
it seemed that members in Gaim used more negative politeness tactics (i.e., hedges/subjunctive
and disclaimers) but less positive politeness tactics (i.e., appreciation) than those in Fire. These
results suggest that as the project developed, members in Gaim exhibited more use of tactics to
keep distance from other and respect others’ independence, while members in Fire seemed to use
more tactics to bond people together.
One possible explanation might be that as Fire began to cease production, fewer and fewer
people participated in development (for reasons that we do not explore in this research). As a
result, the remaining members were more familiar with each other and experienced higher
interdependence [71]. Therefore, it became unnecessary for members to frequently use negative
politeness tactics that keep proper distance from one another. The higher use of appreciation in
Fire may reflect members’ expressions of appreciation for the work that was still being
contributed, perhaps in the hopes of encouraging additional contribution. However in Gaim, the
project was still growing and attracting new members to join the discussion. So members would
use negative politeness tactics to avoid offending others and to show politeness, especially to
unfamiliar newcomers. Thus the use of these visible linguistic tactics provides insight into the
processes within the projects. In particular, our findings suggest the important role of negative
politeness tactics in maintaining relationships among FLOSS team members over time.

5

Due to different sample sizes, there are differences about the individual indicators that showed significant
differences in the two analyses.
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6. Implications, Limitations and Conclusions
6.1 Theoretical Implications
This study begins to examine the important question of group maintenance behavior in FLOSS
development projects. To our knowledge, no empirical work has been done to understand how
project members maintain social relations with one another through everyday communication in
FLOSS development. By content analysis of email messages from the public mailing lists of two
FLOSS projects, this study provides initial insights into the specific nature of group maintenance
behaviors in this setting. As well, it demonstrates that members in projects with different
development status (i.e., continued production vs. ceased development) show different patterns
of group maintenance tactics. For example, the project that continued production seemed to keep
constant or increased use of negative politeness tactics while the project that ceased development
grew to use fewer of them. Such in-depth examination enhances our understanding of
social/emotional behaviors in FLOSS projects, which stands in contrast to prior research that has
mainly focused on task-related behaviors [e.g., 26, 72, 73].

6.2 Methodological Implications
A majority of prior FLOSS research has used either narrative case study or quantitative survey
methods [10]. In contrast, this study demonstrates a different approach, namely a linguistic
analysis of everyday online communications. The FLOSS setting is heavily reliant on text
communication and so provides a unique opportunity to observe and identify different group
behaviors though detailed linguistic analysis of what actually happens in everyday
communication, the venue for practice in FLOSS projects [29]. This approach thus provides a
way to answer von Hippel and von Krogh’s call for more research attention to interpretation of
subtle matters in FLOSS project activities from contextual and behavioral perspectives [7].
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6.3 Practical Implications
This study also has practical implications for FLOSS practitioners. FLOSS practitioners should
be aware of the importance of various communication tactics for maintaining interpersonal
relationships, as expressed in everyday online communication. Our results suggested members
frequently employed a number of tactics for emotional expression, positive politeness and
negative politeness. These tactics not only foster closeness, solidarity and cohesion in groups, but
also show respect for one another’s independence and freedom from imposition. Hence, the
descriptive analysis of group maintenance tactics in this research provides a guideline of how to
interact with others in a text-based environment for FLOSS practitioners.
The results further suggest that as a project began to cease development, members seemed to use
different types of group maintenance tactics from those in a project that continued development.
So FLOSS practitioners, especially those who have leadership roles, might want to monitor
members’ communication styles and language used, which might give them hints about the
development status of the project from a social-emotional perspective, to complement other
indicators of project activity and success. In addition, project leaders might want to encourage
the use of particular tactics. For example, if leaders felt that their project needs more participants,
they might encourage the use of more negative politeness tactics that should make the project
more attractive to potential volunteers.

6.4 Limitations and Future Work
A major limitation of our research is the small sample of projects. Fire and Gaim are only two
out of hundreds or thousands of active FLOSS projects and represent a small sample from which
to draw conclusions, leading to questions about the generalizability of our findings.

34

Understanding two projects in detail was necessary at this initial stage of research to develop a
reliable and valid coding scheme and to do the coding needed to provide initial evidences for our
research questions. Still, the small sample suggests that results should be interpreted cautiously.
To address this limitation, future research should apply the framework of this research to
communications from a larger and more representative sample of FLOSS projects. Of course, to
increase the sample size will require methodological innovations to reduce the cost of the
necessary linguistic analysis. A particularly promising approach is the application of
computerized analysis approaches [e.g., 74, 75-77]. For example, Crowston, et. al [78] applied
natural language processing technique to automate content analysis and achieved good
performance on a number of codes in a pilot case study. The current study provides a tested
content analysis codebook and a sample of coded data, both of which are necessary prerequisites
for future automated analyses.
A further limitation is that the present study focuses on FLOSS teams that develop the same kind
of software (i.e., instant messaging clients) and from the same development platform
(SourceForge). It does not consider potential effects of project-level factors (e.g., project size,
leadership types, member roles, software types or different technologies used) on group
maintenance behaviors. These factors have been found in past research to have implications for
FLOSS projects. For example, research has found that shared leadership in FLOSS projects
encourages voluntary participation and facilitates the growth and development of the project [79,
80], suggesting additional factors to consider when developing a research model. Research might
also consider the impact of more detailed features of the project work on the exhibited behaviors,
such as the proportion of new members participating in the project, the rate of code production or
the timing of releases, which are significant milestones in the life of a project.
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Finally, our study did not examine the consequences of group maintenance behaviors beyond
their relation to project continuance. Prior research has hypothesized that these behaviors serve
to increase group performance by increasing group cohesion [e.g. 42], trust [e.g. 43], social
identity [e.g. 44] and project participation [e.g. 45]. The FLOSS setting provides an opportunity
to explicitly test some of these connections. While a number of the identified consequent factors
(e.g., cohesion and trust) are difficult to identify from the email messages we studied, other
outcomes, such as the level of contribution, are more apparent. Group maintenance behaviors
could be linked to subsequent levels of contribution to the group for a more fine-grained analysis.
As well, future research should seek to develop new measures for factors such as social identity
that leave observable traces in the developers’ communications in order to test those theoretical
linkages. Finally, as group maintenance behaviors can be assessed unobtrusively, they may be a
useful addition to studies that primarily employ other methods, e.g., combining an assessment of
group maintenance behaviours from content analysis with assessments of trust or group cohesion
obtained from interviews or surveys. Again, reducing the cost of the necessary content analysis is
necessary for this opportunity to be widely used.
Despite these limitations, this study provides a first exploration into group maintenance
behaviors embedded in everyday communication in community-based FLOSS projects. The
results revealed that group maintenance tactics are frequently used in members’ communications,
and different tactics seem to reflect the development status of the projects (i.e., projects with
continuous development vs. projects that ceased development). It is hoped that this in-depth
examination will provide insights into the distinctive nature of group maintenance behaviors in
community-based FLOSS development.
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Appendix 1. Actions Taken in Coding Scheme Development Process
Actions
Performed

Removed

Indicators from Literature
1

self-disclosure
notice hearer's admirable qualities or
possessions, show interest, exaggerate2
Ellipsis2
claim common view2
give reasons2
assert reciprocal exchange or tit for tat2
give something desired2
be conventionally indirect2
give deference by using honorifics2
impersonalize the speaker and hearer by
avoiding the pronouns (I and you)2
use the past tense to create distance in
time2
nominalize to diminish speakers’ active
participation2
continuing a thread1
quoting from others’ messages1

New
Indicators

Reasons for the Change

N/A

Very low or no occurrence
in the messages.

N/A
asking questions1

Added

Jargon
/metaphor
participation

N/A
vocatives1
referring explicitly to others’ messages1
phonological slurring2

vocatives
Slurring
/colloquialisms

colloquialisms or slang2
Combined

Split

use hedges2
use subjunctive2
use words or phrases that minimize the
imposition2
Apologize2
Complimenting, expressing Appreciation

Hedges
/subjunctive
disclaimers

1

Complimenting
Appreciation

1
2

More a result of using
software (i.e., email)
features or normal
communication than a
purposeful behavior of
maintaining interaction.
New group maintenance
behaviors observed in
FLOSS context.
They are very similar in
nature, or they serve the
same purposes, often cooccur in a thematic unit,
and are hard to be
distinguished within one
particular thematic unit.
They might convey
different meanings if
treated as a whole.

Items from [39].
Items from [34].
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Appendix 2. Coding Scheme of Group Maintenance Behaviors
Indicator

Definition

Examples

Emotional Expression
Emoticon
/capitalization
/punctuation
Humor

Expressions of emotion or emphasis using
emoticons, conspicuous capitalization and
repetitious punctuation, exclamation point,
underlining, italic fonts, or any other.

: ) ;-)
“EVERYONE ON THE LIST”
“!!!”

Expression of humor using teasing,
cajoling, irony, understatements, sarcasm.

“’The only way to keep your health is to
eat what you don”t want, drink what you
don”t like, and do what you”d rather
not’. -- Mark Twain”

Positive Politeness
Colloquialisms
/slang

Spelling out phonological slurring, using
colloquialisms or slang; beyond group
specific; used to show familiarity.

“Saturdayish”
“BTW”

Jargon
/metaphor

Use of group-specific jargon, language, or
metaphors.

“Why is this a .mm file? what is .mm
again? I know .m is ObjC”

Vocatives

Referring to participants by name, or
specifically addressing to an individual.

“As sean* said”
“Martin, …”

Inclusive
Pronouns

Incorporating writer and recipient(s)

“we”, “us”, “let’s”, “our”

Phatics

Personal greetings and closures

“Hi”, “regards”,

Complimenting

Complimenting others or message content.

“You guys have done an awesome job”

Agreement

Expressing agreement with others’
previous statements

“Agreed”
“I suppose.” “Correct.”

Participation

Encouraging others to participate

“Any comments welcome.”

Appreciation

Expressing appreciation for other’s effort

“Well thanks a lot for you hard work!”

Negative Politeness
Disclaimers

Use of disclaimers prior to an FTA; selfdepreciation as a distancing tool; may
include apologies as explanations; express
reluctance

“dumb fire question#1: which
MSNService.nib “file” is the real one?”
“Sorry if I’m terribly ignorant somehow..
I’m just getting into this stuff.”

Rational for
FTA

Stating an FTA as a general rule to
minimize impact or as to not single out an
individual; Explaining the reasons behind
an action that might threat someone’s face.

“In general we want to avoid forking the
MSN library with our own changes so
any changes there need to be sent on to
Meredydd.”

Hedges
/subjunctives

Use of words/phrases/subjunctives to
diminish force of act; Use of hesitation in
disagreement (ie. “well…”)

“um...”
“I”m not sure what the problem is...”
“it would be nice to at least..”

Using formal wording choices

“please send the file to …”

Formal
Verbiage

*All names quoted in this table are pseudonyms to protect subject privacy.
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