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ABSTRACT 
Maintaining participation beyond the initial period of 
engagement is critical for peer production systems. Theory 
suggests that an increase in motivation is expected with 
contributors’ movement from the community periphery to 
the core. Less is known, however, about how specific 
motivations change over time. We fill this gap by focusing 
on individual motivational paths in the formative periods of 
engagement, exploring which motivations change and how. 
We collected data on various instrumental and non-
instrumental motivations at two points in study participants’ 
Wikipedia career: when they started editing and again after 
six months. We found that non-instrumental motivations 
(including collective and intrinsic motives) decreased 
significantly over time, in contrast with socially-driven 
motivations such as norm-oriented motivates which did not 
change and social motives which increased marginally. The 
findings offer new insights into newcomers’ evolving 
motivations, with implications for designing and managing 
peer-production systems. 
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INTRODUCTION & RELATED WORK 
Many peer production systems allow participants to define 
their own activities, but struggle to sustain participation 
beyond the initial period of engagement, potentially as a 
result of a decrease in motivation [18,21,33,35]. Research 
on the motivational determinants of knowledge contribution 
online is well documented and focused around both 
conventional and online peer-production systems 
[20,28,32]. Various relevant motivations have been 
identified, including extrinsic motivations, such as 
improvement of skills [20,26] and enhancement of status 

[17]. Intrinsic motivations in this context include altruism 
[34], fun [24], reciprocity [16], intellectual stimulation, and 
a sense of obligation to contribute [3]. Studies specifically 
on newcomers in peer-production systems tend to focus on 
key motivations that develop after editors begin to work, 
such as exposure to social learning [4], receiving different 
types of feedback [35], social barriers [29], and the 
platform’s technical affordances [10].  

Despite all that we have learned thus far, a key limitation of 
the extant body of research is that it tells us very little about 
newcomers’ initial motivation, as data are often collected 
by surveying veteran users, who self-select when they 
continue participating, often long after they have been 
enculturated into a given online environment or system. 
Thus, prior research does not capture initial motivations and 
very early experiences. Such experiences are, however, 
formative [31], and individuals’ perceptions and 
motivations are likely to develop and evolve during these 
critical first few months of activity.  

Understanding participants’ initial motivations and how 
they change over time may help explain the dynamics of 
sustained and limited participation in peer production 
efforts. In the present study, we make no assumption about 
editors’ intentions or potential to be long-term editors, but 
share the view held by the Wikipedia community that 
sustained participation is desirable. 

While the linkage between motivation and consequential 
behavior has been studied extensively, there is a scarcity of 
research on how motivations change in early peer-
production. Prior research has suggested that individuals 
who move from the periphery to the core tend to experience 
an increase in motivation [27]. Research into social 
movements, however, suggests that people who disengage 
over time are likely lose motivation: they are not as well 
equipped to overcome barriers to participation [14,29]. To 
date, the literature in the area is not clear about how these 
two countervailing forces shape newcomers’ motivations, 
and there is no empirical data to shed light on this puzzle. 
Existing studies largely use cross-sectional study designs 
(e.g., one-time surveys); and while these can help us 
understand the interactions of motivation and behavior at 
particular points in time, they cannot examine the temporal 
aspects of motivational dynamics and thus inadvertently 
assume that motivations persist over time [4,19].  
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Our study aims to fill this gap by empirically investigating 
changes in particular forms of motivation at the earliest 
stages of participation, and across a variety of modes of 
engagement. Specifically, building on the research on 
motivational factors driving participation in social 
movements [11–15], we distinguish between instrumental 
(norm-oriented, social) and non-instrumental (intrinsic, 
collective) motives, and track their changes over the first 
six months of participation. Understanding how motivation 
changes may ultimately help us to identify ways in which 
people who make very few edits can be engaged to 
contribute more. 

The contribution of this work is twofold: first, we provide 
empirical evidence on newcomers’ motivational paths, 
which could be employed in developing a more nuanced 
theory of motivational dynamics in the context of peer 
production. Second, from a practical perspective, a better 
understanding of how different motivations change over 
time, and in particular, in the early stages of participation, 
can help us to design and manage peer production systems 
built to engage individuals at the community periphery in a 
more targeted manner. 

METHODOLOGY 
In order to analyze changes in motivation over time, we 
build on Klandermans’ research on the motivational factors 
driving participation in social movements [13–15], which 
underpins many studies on motivations for contribution in 
peer production systems, such as open source software 
development, citizen science projects, and Wikipedia 
[9,25,28]. Klandermans’ framework assumes that 
willingness to participate is a function of a cost-benefit 
tradeoff [11], where motivation is dependent on the 
expected outcome of an action and the perceived value of 
that outcome. Our notion of collective motives (the extent 
to which participants align with community values) and 
norm-oriented motives (the extent to which participants 
value their peers’ perceptions of their participation) were 
drawn directly from Klanderman’s work, and we extended 
his conceptualization of motives as a cost-benefit tradeoff 
to define a measure for social motives (the extent to which 
participants value social interaction with other editors) as 
well as for the intrinsic motivations fun and self-expression, 
following from [9,24,30].  

We classify these motivations based on whether their goals 
are instrumental or not. Heckhausen and Kuhl [8] define 
non-instrumental goals as those that are pursued for 
intrinsic interest and enjoyment (that is: collective, self-
expression, and fun motives), whereas instrumental goals 
are defined as those that are pursued for the external 
consequences that they ensue (for example: norm-oriented 
and social motives in pursuit of prestige and interaction 
with others, respectively). The individual measure items for 
each type of motivation were based on [20,28] and 
comprised of two- and three-item scales (except for fun, 
which was a single item measure).  Participants were asked 

to respond to each measure item using a 5-point Likert scale 
ranging between “strongly disagree” and “strongly agree”, 
or to indicate that they had no opinion. 

Our study uses a short-term longitudinal design [23] in 
which we collected participants’ motivational survey 
responses at two points in time. Short-term longitudinal 
designs of 2-6 months have been used in the study of 
CSCW and HCI-related topics such as short-term 
motivation change among crowd sourced workers [22], 
online communication and well being [5], and the effects of 
cyber bullying [2]. An important and unique aspect of this 
study lies in the recruitment of participants when they first 
register as Wikipedia editors. Wikipedia suffers from a 
highly skewed distribution of participation such that the 
activity level of the majority of Wikipedia editors is 
minimal. To accommodate and account for this skewed 
participation distribution, we employed a stratified 
sampling technique to capture early users at different levels 
of engagement. We first examined the activity logs of tens 
of thousands of new editors to establish the participation 
level strata based around quintiles of participation. We then 
observed all newly created accounts for two weeks during 
two month-long recruitment intervals to determine which 
participation-level strata each editor belonged to. We 
sampled across two intervals to account for periodicity 
effects. 

Potential participants with active email addresses were 
randomly identified from each sampling strata through the 
Wikipedia API, and emails containing links to the study 
were sent to these accounts after their first two weeks as 
Wikipedia editors. This recruitment technique was used to 
ensure that we had sufficient data from each of the 
participation-level strata. Though the survey was 
administered two weeks after account creation, we assumed 
that participants’ responses at this early point in time were 
approximate representations of their motivations at the time 
of account creation. This point in time is referred to “Time 
1” for each individual. 206 individuals responded to the 
first survey and were told that they would have the 
opportunity to participate in a future survey.  

After approximately 6 months, a second survey was 
emailed to these individuals, of which 111 participated. The 
time at which the second survey was submitted is referred 
to as “Time 2”. Polling participants at (roughly) six-month 
intervals allowed us to strike a balance between our 
assurances with the Wikipedia Research Community that 
we would not annoy new editors with too many surveys, 
and our need to apply a near-term longitudinal research 
design. Participants received a 10$ gift-card as 
compensation after submitting each survey. The data 
collection scheme is illustrated in Figure 1. 
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Figure 1: Illustration of study design. 

After removing participants under the age of eighteen, 99 
viable participants remained who had responded to both 
surveys. Table 1 summarizes the final sample’s 
membership in the participation-level strata. These response 
rates clearly indicate why a stratified sampling technique 
was necessary: more active editors were more likely to 
respond to our survey, even though they made up a much 
smaller percentage of new editors. To moderate the 
influence of participants that were overrepresented, and 
strengthen the influence of those that were 
underrepresented, the data were adjusted using sample 
weights in each analysis. 

Participation-level 
strata 

Unweighted 
response rate (% 

sample) Weights 
0-1 edits 8 (8.08%) 5.59 
2-4 edits 15 (15.15%) 1.94 
5-8 edits 14 (14.14%) 0.51 

9-14 edits 22 (22.22%) 0.19 
15+ edits 40 (40.40%) 0.13 
Table 1. Stratified sampling edit strata and weights. 

Data Analysis 
Bivariate correlation and confirmatory factor analysis were 
used to investigate the latent factor structure of the 
measures with varimax rotation [7], and reliability estimates 
were calculated for each of the resultant measures. Inter-
construct correlations were below 0.5, factor loadings on 
relevant constructs were all above 0.6, and cross-loadings 
were below 0.35. 

To compare participants’ motivational measurements across 
the two time periods, we used linear mixed models with 
repeated measures, weighted to adjust for individuals’ 
initial participation-level strata. Each motivation was 
modeled independently from the others. 

RESULTS 
Table 2 contains the weighted mean scores and standard 
deviations for motivations at Time 1 and Time 2. Our 
analysis shows that the non-instrumental motivations of 
collective (t= -2.45, p=0.01), self-expression (t= -2.67, 
p=0.009) and fun (t= -2.24, p=0.03) decrease significantly 
from Time 1 to Time 2. Instrumental motivations followed 
different trends. Specifically, social motives saw a 
marginally significant increase between Time 1 and Time 2 
(t=1.71, p=0.09), and norm-oriented motivation did not 
change significantly between time periods. 

 Mean @ 
Time 1 (SD) 

Mean @ 
Time 2 (SD) 

t 

Collective 4.43 (0.73) 4.12 (0.97) -2.45* 
Intrinsic: Self-
expression 4.25 (0.84) 3.96 (1.00) -2.67** 

Intrinsic: Fun 3.34 (1.24) 2.97 (1.36) -2.24* 
Social 2.01 (1.18) 2.21 (1.14) 1.71t 
Norm-oriented 3.90 (0.65) 3.84 (0.64) NS 
Significance codes: ‘***’= 0.001;  ‘**’= 0.01; ‘*’= 0.05; t	= 0.1. 
Table 2. Descriptive statistics of motives at Time 1 & Time 2. 

DISCUSSION AND CONCLUSION 
This paper addresses a tension in the theoretical literature: 
motivations are described either as increasing when 
contributors move from the periphery to the core [27], or 
decreasing overall over time [14,21]. The present study 
provides the first empirical evidence of changes to 
newcomers’ motivations over time during the formative 
period of engagement. Notably, we found that different 
motivations change in different ways in the early periods of 
engagement: non-instrumental motives (collective, self-
expression, and fun) decreased significantly over time, 
whereas instrumental motives did not (e.g., social motives 
increasing marginally).  Prior to this study, knowledge of 
how and when motivations change for newcomers in such 
platforms was limited by the use of cross-sectional (one-
time) surveys of established editors, as well as retrospective 
measures of attitudes. In just the short 6-month period over 
which the data were collected, we observed several 
significant motivational changes among new editors.    

There are a number of possible explanations for the 
observed decrease in motivation. It may be the case that 
participants initially experience higher motivations to 
participate because of a novelty effect. Antin et al. [1] refer 
to the initial, short period of high activity and output as the 
“honeymoon” period. It is possible that the decrease in 
activity after this period is correlated with the decrease in 
motivation. We suspect, however, that this type of 
motivational decay would be seen in both instrumental and 
non-instrumental motivations over time. 

The decrease in non-instrumental motives (collective, fun, 
self-expression) suggests that newcomers’ experiences 
contributing to Wikipedia are not altogether positive, which 
is interesting considering that prior studies found that 
intrinsic motivation to be positively correlated with activity 
on Wikipedia [24]. Drawing from self-determination theory 
[6] we assume that individuals’ non-instrumental motives 
are autonomous and volitional: participants engage in a task 
because they enjoy it or it makes them feel good. Those 
motives are therefore bound to decrease if the experience of 
engagement – such as receiving negative feedback or edit 
reversions by other editors - is somehow unpleasant. 
Indeed, others have found that certain early experiences can 
be demotivating to new editors and that participants who 
eventually sustain participation may do so for reasons that 
are different than those that lead them to participate in the 
first place [21]. Given our results, it is possible that 
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participants are initially motivated around certain aspects of 
editing the encyclopedia pages themselves, but instead find 
themselves less motivated after a period of time as a result 
of some negative experience. Alternatively, a gap may form 
between participants’ initial non-instrumental expectations 
and the reality of editing as they perceive it over the initial 
six months period. We recommend that future research 
investigate the dynamic relationship between different 
editing activities and experiences, and changes in 
motivation over time. This could be done using mixed-
method approaches for a fuller understanding of how 
motivations change over time and as a function of editors’ 
experiences and activities. 

Our results suggest that participants’ motivations increase 
when related to the outcome of the act of editing Wikipedia 
encyclopedia articles itself; namely, the increase in the 
instrumental social motivation. Though social motives may 
not initially influence the amount of participation [24], the 
social aspects of peer production systems and the 
satisfaction participants get from interacting with other 
editors (while not necessarily directly contributing to the 
main article) increase in importance over time, and may 
help to keep participants engaged on the platform.  

The findings have practical implications: designing for 
instrumental rewards, such as building compelling social 
systems into knowledge productions platforms may be 
helpful in a number of ways: (1) helping to moderate some 
other negative experiences they may have, and (2) keeping 
individuals engaged at the periphery for longer (rather than 
leaving entirely), and therefore increasing the probability 
that they begin to take on more tasks related to the central 
encyclopedia product over time. 

In this study we set out to examine how the motivations of 
newcomers to peer-production systems change in the 
earliest periods of engagement. We found that different 
motivations change differently. The contribution of the 
findings is two-fold: it informs more nuanced theory of 
motivational dynamics (in the context of peer production) 
than currently exists, and is helpful in understanding how to 
design and manage peer production systems built to engage 
individuals at the community periphery in a more targeted 
manner.  

ACKNOWLEDGMENTS 
This work was partially supported by NSF grant ACI-
1322218. 

REFERENCES 
1. Judd Antin, Coye Cheshire, and Oded Nov. 2012. 

Technology-mediated contributions: editing behaviors 
among new wikipedians. Proceedings of the ACM 
2012 conference on Computer Supported Cooperative 
Work ACM: 373–382. 

2. Christopher P. Barlett, Douglas A. Gentile, Craig A. 
Anderson, Kanae Suzuki, Akira Sakamoto, Ayuchi 
Yamaoka, and Rui Katsura. 2014. Cross-Cultural 

Differences in Cyberbullying Behavior A Short-Term 
Longitudinal Study. Journal of Cross-Cultural 
Psychology 45, 2: 300–313.  

3. Susan Bryant, Andrea Forte, and Amy Bruckman. 
2005. Becoming Wikipedian: transformation of 
participation in a collaborative online encyclopedia. 
Proceedings of the 2005 international ACM 
SIGGROUP conference on Supporting group work 
ACM: 1–10. 

4. Moira Burke, Cameron Marlow, and Thomas Lento. 
2009. Feed me: motivating newcomer contribution in 
social network sites. In Proceedings of the SIGCHI 
conference on human factors in computing systems, 
945–954.  

5. Regina van den Eijnden, Gert-Jan Meerkerk, Ad A. 
Vermulst, Renske Spijkerman, and Rutger Engels. 
2008. Online communication, compulsive internet use, 
and psychosocial well-being among adolescents: A 
longitudinal study. Developmental Psychology 44, 3: 
655–665.  

6. Marylene Gagne and Edward Deci. 2005. Self-
determination theory and work motivation. Journal of 
Organizational Behavior 26, 4: 331–362. 

7. Richard L. Gorsuch. 1990. Common Factor Analysis 
versus Component Analysis: Some Well and Little 
Known Facts. Multivariate Behavioral Research 25, 1: 
33–39.  

8. Heinz Heckhausen and Julius Kuhl. 1985. From wishes 
to action: The dead ends and short cuts on the long 
way to action.  

9. Guido Hertel, Sven Niedner, and Stefanie Herrmann. 
2003. Motivation of software developers in Open 
Source projects: an Internet-based survey of 
contributors to the Linux kernel. Research Policy 32, 
7: 1159–1177.  

10. Corey Jackson, Carsten Østerlund, Kevin Crowston, 
Gabriel Mugar, and K. D. Hassman. 2014. Motivations 
for sustained participation in citizen science: Case 
studies on the role of talk. In 17th ACM Conference on 
Computer Supported Cooperative Work & Social 
Computing.  

11. Bert Klandermans. 1984. Mobilization and 
participation: Social-psychological expansisons of 
resource mobilization theory. American sociological 
review: 583–600. 

12. Bert Klandermans. 1993. A theoretical framework for 
comparisons of social movement participation. 
Sociological Forum 8, 3: 383–402.  

13. Bert Klandermans. 1996. The Social Psychology of 
Protest. Blackwell. 

14. Bert Klandermans and Dirk Oegema. 1987. Potentials, 
Networks, Motivations, and Barriers: Steps Towards 
Participation in Social Movements. American 
Sociological Review 52, 4: 519–531.  

15. Bert Klandermans and Conny Roggeband. 2007. 
Handbook of Social Movements Across Disciplines. 
Springer Science & Business Media. 

Motivation in Peer-production Communities CHI 2017, May 6–11, 2017, Denver, CO, USA

6384



16. Peter Kollock. 1998. Social Dilemmas: The Anatomy 
of Cooperation. Annual Review of Sociology 24: 183–
214. 

17. Peter Kollock and Marc Smith. 2002. Communities in 
Cyberspace. Routledge. 

18. Ming-Shiou Kuo and Tsung-Yen Chuang. 2016. How 
gamification motivates visits and engagement for 
online academic dissemination–An empirical study. 
Computers in Human Behavior 55: 16–27. 

19. Stacey Kuznetsov. 2006. Motivations of contributors to 
Wikipedia. ACM SIGCAS computers and society 36, 2: 
1. 

20. Karim Lakhani and Robert G. Wolf. 2003. Why 
Hackers Do What They Do: Understanding Motivation 
and Effort in Free/Open Source Software Projects. 
Social Science Research Network, Rochester, NY.  

21. Cliff Lampe, Rick Wash, Alcides Velasquez, and Elif 
Ozkaya. 2010. Motivations to participate in online 
communities. In Proceedings of the SIGCHI 
conference on Human factors in computing systems, 
1927–1936.  

22. Tak Yeon Lee, Casey Dugan, Werner Geyer, Christian 
Ratchford, Jamie Rasmussen, Sadat Shami, and Stela 
Lupushor. 2013. Experiments on Motivational 
Feedback for Crowdsourced Workers. In ICWSM. 

23. N. Bolger and J. P. Laurenceau. 2013. Methodology in 
the social sciences.  

24. Oded Nov. 2007. What motivates wikipedians? 
Communications of the ACM 50, 11: 60–64. 

25. Oded Nov, Ofer Arazy, and David Anderson. 2014. 
Scientists@Home: What Drives the Quantity and 
Quality of Online Citizen Science Participation? PLOS 
ONE 9, 4. 

26. Shaul Oreg and Oded Nov. 2008. Exploring 
motivations for contributing to open source initiatives: 
The roles of contribution context and personal values. 
Computers in Human Behavior 24, 5: 2055–2073.  

 

 

 

 

 

 

 

 

 

 

 

 

 

27. Jennifer Preece and Ben Shneiderman. 2009. The 
Reader-to-Leader Framework: Motivating 
Technology-Mediated Social Participation. AIS 
Transactions on Human-Computer Interaction 1, 1: 
13–32. 

28. Joachim Schroer and Guido Hertel. 2009. Voluntary 
Engagement in an Open Web-Based Encyclopedia: 
Wikipedians and Why They Do It. Media Psychology 
12, 1: 96–120.  

29. Igor Steinmacher, Tayana Conte, Marco Aurélio 
Gerosa, and David Redmiles. 2015. Social barriers 
faced by newcomers placing their first contribution in 
open source software projects. In Proceedings of the 
18th ACM conference on Computer supported 
cooperative work & social computing, 1379–1392.  

30. Linus Torvalds and David Diamond. 2002. Just for 
Fun: The Story of an Accidental Revolutionary. Harper 
Collins. 

31. Eileen Trotter and Carole A. Roberts. 2006. Enhancing 
the early student experience. Higher Education 
Research & Development 25, 4: 371–386.  

32. Molly McLure Wasko and Samer Faraj. 2005. Why 
Should I Share? Examining Social Capital and 
Knowledge Contribution in Electronic Networks of 
Practice. MIS Quarterly 29, 1: 35–57. 

33. Dennis M. Wilkinson. 2008. Strong regularities in 
online peer production. In Proceedings of the 9th ACM 
conference on Electronic commerce, 302–309.  

34. David Zeitlyn. 2003. Gift economies in the 
development of open source software: anthropological 
reflections. Research Policy 32, 7: 1287–1291.  

35. Haiyi Zhu, Amy Zhang, Jiping He, Robert E. Kraut, 
and Aniket Kittur. 2013. Effects of peer feedback on 
contribution: a field experiment in Wikipedia. In 
Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems, 2253–2262.  

 

 

 

 

Motivation in Peer-production Communities CHI 2017, May 6–11, 2017, Denver, CO, USA

6385




