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Extended Abstract
As crowdsourcing approaches have been increasingly employed as a powerful research tool in
virtually every field (Yuen et al., 2011), mounting evidence has demonstrated that masses of
voluntary users can be efficiently and effectively mobilized via online platforms to generate vast
amounts of new knowledge, particularly for domains in which investment in the same enterprise
would not be considered feasible or cost-effective (e.g., Mavandadi, 2012; Rankin et al., 2008;
Thorne, Black, & Sykes, 2009; von Ahn, 2006). Moreover, some of the most effective
crowdsourcing projects, such as Foldit (Khatib, Kamps, & Milic-Frayling, 2011), Citizen Sort
(Prestopnik & Crowston, 2012) and Zooniverse (Borne & Team, 2011; Lintott et al., 2008), have
reported great success with utilizing online games that target specific problems (see also Anderson
& Rainie, 2012; Cooper et al., 2010). Given their growing ubiquity in everyday life, digital games
offer a logical, effective means to foster a widespread and sustained interest in crowdsourcing
endeavors (Newton, 2012; Squire & Dikkers, 2012). Indeed, as noted by Ridge (2011):
A well-designed crowdsourcing game can be more fun and more productive than other
crowdsourcing interfaces. Not only does good game design entice more people to make their
first contribution, but games are also designed to motivate on-going participation. Just as
games have been called 'happiness engines', crowdsourcing games could be called
'participation engines.’
To date, however, relatively little empirical work has systematically verified such claims or,
moreover, identified the key contextual or psychological factors that might augment the inherent
motivational draw of crowdsourcing games to encourage greater rates of participation and higher
quality input from users. The present research investigated the impact of one such factor – the
cognitive “frame” used to describe a game to potential players – as an initial step toward a clearer
understanding of how emphasizing particular participatory motivations might impact player
engagement and performance.
Specifically, two randomized experimental studies tested the impact of several key motivationrelated ‘emphasis frames’ on players of NexTag, a single-player, open-ended media tagging game
that is part of Metadata Games, a free and open-source suite of crowdsourcing games that aim to
augment digital records by collecting descriptive metadata on image, audio, and film/video
artifacts through gameplay (Flanagan & Carini, 2012; Flanagan et al., 2012). The game presents
users with a series of four images from the digitized collections of participating libraries, museums,
and archives, and invites them to input as many single-word or short-phrase descriptions of the
images’ content as they wish to provide.
Study 1 (N = 97) compared the total number of individual tags contributed by players who were
shown, prior to game play, one of three game “frames” emphasizing distinct motivators identified
by prior research as among the most commonly cited by crowdsourcing participants (e.g.,
Brabham, 2008; Kaufmann, Schulze, & Velt, 2011; Tedjamulia et al., 2005): (1) personal

enjoyment (“Have fun! Play an image-tagging game!”), (2) altruism (“Help the library! Play an
image-tagging game!”), and (3) adherence to a perceived social norm of participation (“Join a
growing community! Play an image-tagging game!”). In this study, the browser homepage of
public computer kiosks in the main library of a private New England college was set to load one
of the three versions of the game at random with each new launch. The game framing text appeared
at the top of an introductory screen that explained that the single-player game was part of a research
study being conducted at the college and that patrons’ participation was completely voluntary. In
addition, while the game instructions directed players to type in single-word descriptions of the
four images presented, participants were not given a set or minimum number of tags to enter (and,
thus, were free to type in as many – or as few – tags as they wished). Following a six-week data
collection period, analyses of the compiled game data revealed that while the total number of
participants who chose to play the game did not significantly differ between the three frame
conditions, the average number of tags entered by participants did: on average, players offered
significantly fewer tags in the social norm frame condition than in the personal enjoyment frame
and altruism frame conditions (which did not significantly differ from one another). In other
words, emphasizing the participation of an increasing number of fellow players decreased players’
own individual level of input. One explanation for this finding, based on prior work in social
psychology, is that the presentation of the social norm regarding crowdsourcing participation may
have triggered social loafing, the tendency to exert less effort when activities or work is pooled
compared to when one is acting alone (Karau & Williams, 1993; Latane, Williams, & Harkins,
1979). That is, because players were likely to assume that many other players may have already
tagged the same images they were presented, they might have been less inclined to exude effort
due to the perception that their contributions may be redundant with other players’.
Study 2 (N = 148) directly tested this hypothesis by comparing the social norm frame used in Study
1 with two new frames that combined the language of the original frame (“Join a growing
community! Play an image-tagging game!”) with a second sentence stating either (1) that many
other players have tagged the same game images (“Be one among hundreds of players to tag this
image!”) or (2) that only a few other players have tagged the game images (“Be one of the few
players among hundreds to tag this image!). Prior work has shown that the language in the former
frame increases the likelihood of social loafing, whereas the language in the latter effectively
decreases social loafing (Harkins & Petty, 1982). In addition, to provide a baseline for comparison,
a no-frame control condition (“Play an image-tagging game!”) was added. In this study, a link
inviting users to participate in a voluntary game research study was added to the main library
homepage at a large Northeastern university: this link randomly redirected to one of the four
versions of the game represented by the four frame conditions (i.e., the original social norm frame,
social loafing amplification frame, social loafing reduction frame, and no frame conditions). As
in Study 1, the framing language appeared on the introductory game screen, and the same four
images used in Study 1 were implemented in the game in Study 2. As an additional indicator of
player engagement and motivation, participants in this study were also given the option of
replaying NexTag upon completion of the first game. Following a four-week data collection
period, analyses of the collected data revealed that compared to participants in the no-frame
condition, participants in both the original social norm frame condition and the social loafing
amplification frame condition offered significantly fewer tags through gameplay, whereas
participants in the social loafing reduction frame condition offered significantly more. In addition,
participants in the social loafing reduction frame condition were significantly more likely to elect
to replay the game compared to participants in the other three frame conditions: specifically,
whereas a slight majority of players in the former condition opted to replay the game, the
overwhelming majority (over 75%) of players in the three other conditions opted to decline the
opportunity to replay.
Taken together, the findings from these studies demonstrate the powerful impact of emphasizing
distinct motivational factors when presenting a game to players and, moreover, illustrate the
potentially detrimental impact of highlighting descriptive norms for participation in crowdsourcing

games, particularly in instances when user contributions may be redundant with those of fellow
players and, thus, facilitate the occurrence of social loafing. At the same time, the present research
suggests that one effective means of counteracting social loafing in crowdsourcing contexts is to
make salient the value of users’ contributions, which can be achieved by reducing the potential
redundancy of those contributions, as shown in the present study, or by stressing the value of users’
unique perspectives for contributing valuable input, as other work has demonstrated (e.g., Brickner
et al., 1986; Harkins & Petty, 1982). Because the most viable promise of crowdsourcing lies with
the sustained participation of contributors who freely volunteer their time and knowledge, it is
imperative to understand how games could effectively trigger, cater to, or augment specific user
motivations to encourage higher engagement and better performance.
References
Anderson, J., & Rainie, L. (2012). Millennials will benefit and suffer due to their hyperconnected lives. Pew
Internet & American Life Project. Retrieved from http://www.pewinternet.org/Reports/2012/Hyperconnectedlives/Overview.aspx.
Borne, K. D., & Team, Z. (2011). The Zooniverse: A framework for knowledge discovery from citizen science data.
In AGU Fall Meeting Abstracts, 1, 650.
Brabham, D. C. (2008). Moving the crowd at iStockphoto: The composition of the crowd and motivations for
participation in a crowdsourcing application. First Monday, 13(6).
Brickner, M. A., Harkins, S. G., & Ostrom, T. M. (1986). Effects of personal involvement: Thought-provoking
implications for social loafing. Journal of Personality and Social Psychology, 51, 763.
Cooper, S., Firas, K., Treuille, K., Barbero, J., Lee, J., Beenen, M., Leaver-Fay, A., Baker, D., & Popović, Z. (2010).
Predicting protein structures with a multiplayer online game. Nature, 466, 756-760.
Flanagan, M., and Carini, P. (2012). How games can help us access and understand archival images. American
Archivist, 75, 514-537.
Flanagan, M., Punjasthitkul, S., Seidman, M., Kaufman, G., & Carini, P. (2013). Citizen archivists at play: Game
design for gathering metadata for cultural heritage institutions. In Proceedings of the 2013 DiGRA Conference (pp.
1-13). Atlanta, GA: DiGRA.
Harkins, S. G., & Petty, R. E. (1982). Effects of task difficulty and task uniqueness on social loafing. Journal of
Personality and Social Psychology, 43, 1214.
Karau, S. J., & Williams, K. D. (1993). Social loafing: A meta-analytic review and theoretical integration. Journal of
Personality and Social Psychology, 65, 681.
Kaufmann, N., Schulze, T. & Velt, D. (2011). More than fun and money. Worker Motivation in Crowdsourcing – A
Study on Mechanical Turk. AMCIS 2011 Proceedings – All Submissions, Detroit, MI: ACIS.
Khatib, F., Cooper, S., Tyka, M. D., Xu, K., Makedon, I., Popović, Z., Baker, D., & Players, F. (2011). Algorithm
discovery by protein folding Mavandadi, S., Dimitrov, S., Feng, S., Yu, F., Sikora, U., Yaglidere, O., Padmanabhan,
O., Nielsen, K., and Ozcan, A. (2012). Distributed medical image analysis and diagnosis through crowd-sourced
games: A malaria case study. PloS One 7, 5, e37245.

Latane, B., Williams, K., & Harkins, S. (1979). Many hands make light the work: The causes and consequences of
social loafing. Journal of Personality and Social Psychology, 37, 822.
Lintott, C. J., Schawinski, K., Slosar, A., Land, K., Bamford, S., Thomas, D., ... and Vandenberg, J. (2008). Galaxy
Zoo: Morphologies derived from visual inspection of galaxies from the Sloan Digital Sky Survey★. Monthly
Notices of the Royal Astronomical Society, 389, 1179-1189.
Mavandadi, S., Dimitrov, S., Feng, S., Yu, F., Sikora, U., Yaglidere, O., Padmanabhan, O., Nielsen, K., and Ozcan,
A. (2012). Distributed medical image analysis and diagnosis through crowd-sourced games: A malaria case study.
PloS One 7, 5, e37245.
Newton, C. (2012). Survey: iPhone, iPad ownership surging among teenagers. Retrieved from
http://news.cnet.com/8301-13579_3-57529108-37/survey-iphone-ipad-ownership-surging-among-teenagers/.
Prestopnik, N. R., & Crowston, K. (2012). Citizen science system assemblages: Understanding the technologies that
support crowdsourced science. In Proceedings of the 2012 iConference (pp. 168-176). Toronto, ON: ACM.
Rankin, Y., McNeal, M., Shute, M., & Gooch, B. (2008). User centered game design: Evaluating massive multiplayer
online role playing games for second language acquisition. In Proceedings of the 2008 ACM SIGGRAPH
Symposium on Video Games (pp. 43-49). Los Angeles, CA: ACM.
Ridge, M. (2011). Museum crowdsourcing games: Improving collections through play [PDF Document].
Inspirationsseminarium, Digital kommunikation and kulturarv, Stockholm. Retrieved from:
http://www.miaridge.com/projects/Stockholm_museumcrowdsourcinggames_MiaRidge.pdf.
Squire, K., & Dikkers, S. (2012). Amplifications of learning Use of mobile media devices among youth. Convergence:
The International Journal of Research into New Media Technologies. 18, 445-464.
Tedjamulia, S. J., Dean, D. L., Olsen, D. R., & Albrecht, C. C. (2005, January). Motivating content contributions to
online communities: Toward a more comprehensive theory. In System Sciences, 2005. HICSS'05. Proceedings of
the 38th Annual Hawaii International Conference on (pp. 193b-193b). IEEE.
Thorne, S. L., Black, R., & Sykes, J. (2009). Second language use, socialization, and learning in Internet interest
communities and online gaming. The Modern Language Journal, 93, 802-821.
Von Ahn, L., Kedia, M., and Blum, M. (2006). Verbosity: A game for collecting common-sense facts. In Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems (pp. 75-78). Montreal, QC: ACM.
Yuen, M. C., King, I., and Leung, K. S. (2011). A survey of crowdsourcing systems. In Proceedings of the 3rd IEEE
International Conference on Social Computing (pp. 766-773). Boston, MA: IEEE.

