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Abstract

Many digitally mediated peer-production systems allow partici-
pants to define their own activities. The challenge in such sys-
tems, however, lies in retaining members beyond the first few
interactions. To address this problem we must understand who
these users are and why they begin to contribute. Importantly,
there is scant empirical evidence on how motivations are associ-
ated with different trajectories of participation for new partici-
pants. Our study addresses this gap by combining a survey of new
Wikipedia editors’ motivations with an exploratory analysis of
the editors’ activity logs. Using clustering techniques to identify
prototypical activity profiles from log data, we observe what mo-
tivations are associated with which prototypical activities. We
find that new editors” motivations are predictive of their future
activity. In particular our results indicate that reputation, social,
enjoyment, and obligation motives differ among editor activity
clusters.

Introduction

Technology-mediated social participation (TMSP) systems
like Wikipedia and open-source software projects are de-
signed to harness the knowledge of distributed participants
in the community and are therefore largely open to anyone
who wants to participate (Kogut and Metiu
2001). Traditional incentive and compensation structures
are frequently missing because the public-good quality of
many of these systems favors the voluntary contributions
and engagement of participants (Kogut and Metiu 2001,
Oreg and Nov 2008). Participants have the ability to act
with a high degree of autonomy: contributors to peer-
production systems are frequently able to choose the pro-
ject or task that they want to work on, and an approach to
the task in line with their interests (Hippel and Krogh
2003). At the same time, these systems create organiza-
tional structural constraints and affordances by design
(what individuals can do, where or how it can be done, and
with whom), and therefore channel the potential for users’
roles, responsibilities, and actions in ways that are not usu-
ally possible in the offline world. Wikipedia provides an
especially useful arena for examining how and why indi-
viduals choose to behave within these affordances and con-
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straints because its design and operation are observable and
persistent.

In Wikipedia, “namespaces” constrain editors to a finite
range of content production and interaction types. There
currently exist 35 namespaces (“Wikipedia:Namespace”
2015) comprising designated spaces where the content of
articles is produced, where editors can coordinate, interact
and communicate, and where editors can accomplish ad-
ministrative tasks. Within this framework, contributors
tend to engage in consistent behavior patterns that consti-
tute emergent, informal roles on the platform (Callero
1994). The extent to which users’ emergent roles are at-
tributable to the individuals’ personal characteristics and
motivations, however, is often unclear. We seek to under-
stand this relationship better by focusing on the impact of
motivation on behavior, particularly for newcomers. Re-
taining participants beyond the first several visits to the
platform is a major challenge (Pei-Yu and Hitt
2002). Thus, a novel aspect of our work lies in character-
izing new participants in peer-production platforms: we
identify the emergent roles of new Wikipedia editors and
study the relationship between these roles and editors’ ini-
tial motivations for contributing to Wikipedia.

Prior research investigates personal characteristics that
have an impact on individuals’ behavior in online commu-
nities; however, these studies are focused on existing, vet-
eran contributors. This has two main limitations; first, it
undervalues early experiences. Initial interactions are
formative (Trotter and Roberts 2006), and individuals’
perceptions and motivations are liable to develop and
change in this period. The second limitation is a methodo-
logical concern: those who respond to the survey are al-
ready self-selected - they keep contributing and may there-
fore not be representative of the much larger number of
contributors who contribute and never come back.

To address these concerns, and to identify the relation-
ship between motivations and consecutive activity trajecto-
ries, participants in our study were surveyed at the earliest
point of engagement to identify what motivations are more
likely to lead the participants toward certain activity pat-
terns. Understanding the motivations and behaviors of new
users can have important implications for informing the
development of appropriate incentives and interfaces to
motivate participants to return to the platform. We there-



fore investigate the following research questions: What
types of prototypical activities do new Wikipedia editors
tend to engage in during their first several months of activi-
ty? What is the relationship between new Wikipedia edi-
tors’ motivations to become Wikipedia editors, and the
activities they tend to engage in?

Methods

Sample

The majority of Wikipedia editors are not very active. To
account for this, we examined the activity logs of thou-
sands of new editors in their first two weeks of participa-
tion to determine the distribution of editors across the 50‘h,
75“’, 90“’, 95" and 99" percentiles of edit behavior: 0-1
edits, 2-4 edits, 5-8 edits, 9-14 edits, and 15+ edits, respec-
tively. We then used a stratified sampling technique to re-
cruit approximately equal numbers of editors from each of
these five strata to ensure that there was sufficient data
from each. In the analysis, the data were then adjusted us-
ing weights (the quotient of the population proportion di-
vided by the sample proportion) to account for this sam-
pling technique.

The first two weeks of editing behavior were observed
for all newly created accounts during one of two month-
long recruitment intervals: May-June 2014, and Septem-
ber-October 2014. Two intervals were used to account for
periodicity effects. 100 potential participants with active
email addresses were randomly identified from each sam-
pling strata, and emails containing links to the study were
sent to these accounts after their first two weeks. Partici-
pants who reported having other Wikipedia accounts were
removed from the sample, leaving 154 viable participants
(146.34 participants after weighting.)

Data

Motivations - To measure individuals’ motivations for edit-
ing Wikipedia, an online questionnaire was developed and
distributed to all potential participants through the recruit-
ment email. Participants received a $10 online gift card for
completing the survey. Motivation was measured using
constructs drawn from two primary sources and measured
using Likert scales: reputation, enjoyment, and obligation
motives were derived from (Lakhani and Wolf 2003), and
identification, social, and norm-oriented motives were
derived from (Schroer and Hertel 2009).

Activity Profiles - We interpreted editors’ activity pro-
files as the distribution of edits across the Wikipedia
namespaces because they embody its designed struc-
ture. Each namespace is distinguished based on the type of
content or interaction found on a page. Survey respond-
ents’ log data from all edits made across the six main
namespaces: Main Article, Talk, User Page, User Talk,
Wikipedia, and Wikipedia Talk, following from (Antin,
Cheshire, and Nov 2012), were collected using the Wik-
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ipedia API. For descriptions of the namespaces see (“Wik-
ipedia:Namespace” 2015).

Edit data from each namespace were collected for the
first 209 days of activity on Wikipedia (i.e. the shortest
interval of time between the creation of an account and the
date of data collection) for all editors in the sample. We
used both count and proportion data in our analyses to cre-
ate a comprehensive picture of activity, and because they
can offer complementary views: analysis of the number of
edits tells us how much editing work is done in each
namespace and privileges the dichotomy of high- and low-
producing editors, whereas analysis of the proportion of
edits made in each namespace helps us to infer the rela-
tionship between activity types editors engage in and gives
us a more detailed view of how individuals who make an
intermediate number of edits behave.

Data Analysis

Identifying Prototypical Activity Profiles

In order to identify emergent roles we used a clustering
algorithm to group editors’ activity in each namespace,
interpreting each cluster’s centroid as a prototypical activi-
ty profile. For this exploratory analysis we used the k-
means clustering technique that partitions patterned behav-
ior into k clusters using a Euclidean distance measure
where each observation belongs to the cluster with the
nearest centroid (Jain, Murty, and Flynn 1999). k therefore
reflects the number of prototypical activity profiles dis-
cerned from the log data, characterized by the amount of
activity in each namespace. Count and proportion data
were clustered independently, and count data were log
transformed before analysis to account for a substantial
skew (Levine and Dunlap 1982). We iteratively tested -
means for k clusters, where £ € [3, 5]. A smaller number
of cluster may be too simplistic, whereas more than 5 clus-
ters would be difficult to interpret theoretically with such a
small sample.

Within this range, we examined the ratio of the mini-
mum cluster separation to the maximum cluster diameter
(i.e. the Dunn Index) in addition to the correlation between
clusters (i.e. the Normalized Gamma correlation) for each
configuration with k& clusters (Halkidi, Batistakis, and
Vazirgiannis 2001). We also limited the possible cluster
configurations to those with a minimum of 5% of the sam-
ple in any cluster because clusters with fewer members are
not meaningful. Within these parameters, we found /=3 to
be the optimal cluster configuration for the £ — means anal-
ysis using both the count of edits and the proportion of
edits in each namespace.

Motivations and Their Relationship to Activity Profiles
Participants’ membership in the activity profiles were ob-
served and used in the analysis of motivation. Each mem-
ber’s results were weighted according to the sampling stra-
ta to reflect the true distribution of membership across
Wikipedia editors. We used analysis of variance (ANOVA)



and Tukey HSD post-hoc tests to compare measure means
across individual clusters of behavior.

Results

Participants made between 1-201 edits in the first 209 days
of editing Wikipedia (M=19.12 edits, SD=29.67) a sub-
stantial majority of which were in the main article
namespace.

Activity Profiles Based On Count Data

We gave each cluster a descriptive title based on their pri-
mary contributions: Low-Volume Main Article Editors
(LVMA), High-Volume Main Article Editors (HVMA),
and Comprehensive Editors (CE) (Figure 1). LVMA Edi-
tors make a small number of edits in the main article space,
and an even smaller number of edits in the user space.
HVMA Editors make a high number of edits in the main
article space, and a low number of edits in other
namespaces. CE Editors make a high number of edits in
both the main article and user spaces, and a fairly high
number of edits in the remaining namespaces. LVMA Edi-
tors constitute 35.71% (55/154 participants) of the sample
(75.13% of the weighted population). 56.49% (87/154 par-
ticipants) are HVMA Editors (23.09% of the weighted
population). Finally, only 7.8% (12/154 participants) of
the unweighted sample are CE Editors (1.78% of the
weighted population).

Activity Profiles Based On Proportion Data

Prototypical activity profiles based on the proportion of
edits in each namespace are given the following descriptive
names: Main Article Editors (MA), Generalist Editors
(GE), and User Page Editors (UP) (Figure 2). MA Editors
make almost all their edits in the main namespace. UP edi-
tors make the vast majority of their edits on the user page.
GE Editors made relatively equal contribution to all six
namespaces. 110/154 participants (71.4% of the weighted
population) in this study were MA  Editors
(84.6%). 21/154 participants (13.6%) are GE Editors
(7.2%), and 23/154 participants (14.93%) are UP Editors
(8.2% of the weighted population).

Motivation

Table 1 contains the results of the ANOVA comparing
motivation measures across activity profiles derived from
weighted count data, and Table 2 shows these results for
the activity profiles based on weighted proportion data.

When activity profiles are based on edit count, reputa-
tion and social motives differ significantly across activity
profile (F(2,142)=8.76, p=0.0003, and F(2,139)=6.00,
p=0.018, respectively). Specifically, HVMA Editors are
more motivated by reputation and social motives than the
LVMA Editors (significant at the p<0.00 level and p<0.05,
respectively).

When clusters are based on the proportion of edits made
in each namespace, both enjoyment and obligation motives
differ significantly across activity profile (F(2,141)=5.05,
p=0.0024, and F(2,141)=26.09, p=0.000, respectively). GE
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editors are significantly more motivated by enjoyment than
either MA Editors (p<0.01) or UP Editors (p<0.01). UP
Editors were significantly less motivated by obligation
than either MA Editors (p<0.00) or GE (p<0.05).
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Figure 1. Clusters based on the log-transformed count of edlits.
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Figure 2: Clusters based on the proportion of edits.
LVMA HVMA CE
M (SD) M (SD) M (SD) P
Reputation 2.32(1.25) 3.41(1.38) 2.23(1.86) 0.0003
Identification 2.85(0.77) 2.62 (1.08) 2.40 (0.91) n.s.
Enjoyment 3.78(0.87)  3.78 (1.143) 3.89(1.10) n.s.
Social 1.83 (1.13) 2.53(1.44) 1.78 (1.03)  0.018
Obligation 4.04 (0.93) 3.99 (0.98) 3.75(1.38) n.s.
Norm Oriented  3.81 (0.82) 4.03 (0.61) 3.61(0.74) n.s.

Table 1: Results based on the number of edits (weighted).

MA GE up
M (SD) M (SD) M (SD) p
Reputation 2.60 (1.40)  2.60(0.93) 2.22(1.35) n.s.
Identification 2.75(0.86)  2.86(0.96) 3.14(0.57) n.s.
Enjoyment 3.71(0.94)  4.69 (0.58) 3.63 (0.74) 0.002
Social 2.00(1.26)  2.59(0.90) 1.46(1.03) ns.
Obligation 4.32(0.77)  3.73(0.79) 2.73(1.57) 0.000
Norm oriented 3.79(0.79)  4.28(0.84) 4.05(0.45) n.s.

Table 2: Results based on the proportion of edits (weighted).

Discussion

Peer production systems often don’t retain participants
beyond their first few interactions. To address this prob-
lem, we need to understand the participation trajectories of



newcomers, as well as the factors that drive them to partic-
ipate. To fill this gap we combined a survey of new Wik-
ipedia editors’ motivations with an analysis of their activity
logs, and examined their relationships using clustering
techniques to identify prototypical activity profiles.

Our analysis highlights a distinction between High-
Volume Main Article Editors and Comprehensive Editors,
who are characterized by behaviors that we tend to associ-
ate with mature editors, and not newcomers. Legitimate
Peripheral Participation (Lave and Wenger 1991) suggests
that newcomers increase their participation through grow-
ing and diversifying their contributions over time. We find,
however, that there also exists this class of editors that is
drawn immediately to core participation. Others have ob-
served this distinction in high-volume editors as well
(Welser et al. 2011, Arazy et al 2015), yet none have
looked at what drives newcomers to these different paths to
participation.

We find that High-Volume Main Article Editors value
both reputation and the social aspects of editing more than
Low-Volume Main Article Editors. An explanation may be
that individuals tend to contribute more when it can en-
hance their reputation, and that social individuals contrib-
ute more than less-social individuals in team settings
(Wasko and Faraj 2005). Prior studies help to explain the
contrast between High- and Low-Volume Main Article
Editors, but they do not explain the behavior of Compre-
hensive Editors. Comprehensive and Generalist Editors
may instead have prior experience in other TMSP systems
such that their contributions are richer and more diverse
when they become Wikipedia editors (Taylor and Todd
1995), or different socialization experiences early on (Choi
et al. 2010).

Generalist Editors were more motivated by enjoyment
than either Main Article Editors or User Page Editors. Oth-
er studies support these results (Lin 2007), particularly
when knowledge sharing is viewed more comprehensively
than simply producing content. Tacit knowledge sharing is
more important to individuals who are more intrinsically
motivated than those who are extrinsically motivated
(Osterloh and Frey 2000).

We also find that User Page Editors rate obligation mo-
tives significantly lower than both Main Article and Gen-
eralist Editors. This can be interpreted in light of Ar-
dichvili, Page, and Wentling’s (2003) work: Main Article
and Generalist Editors may be more likely to view their
knowledge as a public good, and are therefore less moti-
vated by self-interest. By this reasoning, User Page Editors
are more motivated by self-interest, and therefore less mo-
tivated by a sense of obligation to the community at large.
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