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ABSTRACT

Over the last decade, a citizen science movement has tried
to engage students, laymen and other non-scientists in the
production of science. However, there has been less atten-
tion in citizen science projects to use the public to dissemi-
nate scientific knowledge. Wikipedia provides a platform to
study engagement of citizen scientists in knowledge dissemi-
nation. College and university students are especially appro-
priate members of the public to write science articles, because
of the course-work and mentorship they receive from faculty.
This paper describes a project to support students’ writing of
scientific articles in Wikipedia. In collaboration with a sci-
entific association, we involved 640 students from 36 courses
in editing scientific articles on Wikipedia. This paper pro-
vides details in the design of the program and our quantita-
tive and qualitative approaches to evaluating it. Our results
show that the Wikipedia classroom experiment benefits both
the Wikipedia community and students. Undergraduate and
graduate students substantially improved the scientific con-
tent of over 800 articles, at a level of quality indistinguishable
from content written by PhD experts. Both students and fac-
ulty endorsed the motivational benefits of an authentic writing
experience that would be read by thousands of people.
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INTRODUCTION

Over the last decade, a citizen science movement has tried
to engage students, laymen and other non-scientists in the
production of science. Citizen science aims to enable vol-
unteers to contribute to real-world research problems, as well
as to promote public understanding of science [14]. For ex-
ample, the Great Sunflower project ! has recruited garden-
ers to study the distribution of bees and other pollinators; the

!The Backyard Bee Count: The Great Sunflower Project (http:
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Galaxy Zoo project > recruits amateur astronomers to help
identify galaxies in satellite images; and the E-birds project
3 uses bird watchers to plot distribution and migration. An
important goal of many citizen science projects is to educate
the public in the process of collecting scientific observations.
For example, the Galaxy Zoo project provided tutorials and
instructions to the public to increase their knowledge about
different kinds of galaxies.

Perhaps because citizen science projects have mainly been
initiated by professional scientists seeking data, they have
rarely engaged the public in another phase of the scientific
process - the dissemination of scientific knowledge. How-
ever, doing so would serve an important public good. Writing
about science would probably educate those citizen scientists
involved far better than would limited data collection. In ad-
dition, the product of their work, scientific articles written for
the general public, would serve the goal of promoting public
understanding of science far beyond the small group of citi-
zen scientists involved in the writing.

Wikipedia, the highly-popular online encyclopedia anyone
can edit, provides a platform to study how to engage citi-
zen scientists in knowledge dissemination. With over four
million content pages in the English version, Wikipedia is a
very important source of information about science for the
general public. It is among the five most popular websites
on the Internet and is a major resource for the general public
trying to learn about science. An early evaluation in the do-
main of biology showed that the articles in Wikipedia were
almost as good as the Encyclopedia Britannica’s [6]. More-
over, Wikipedia is far more popular than perhaps more vetted
sources of scientific knowledge for the general public, such
as the Encyclopedia of Life*.

Despite these qualities, Wikipedia has major limitations as a
source of trusted scientific information. As the Wikimedia
Foundation’s strategic plan notes, “Wikipedia’s coverage is
skewed toward the interests, expertise, and language skills
of the people who created it. For example, our coverage
of biographical and pop culture topics is very strong.” Al-
though Wikipedia has many good articles on technology, en-
gineering and the hard sciences, its coverage and quality of
articles in the social sciences are substantially weaker. For
many topics, the coverage is so poor that even very important
articles visited by thousands of people do not have enough
content to be useful. For example, Wikipedians themselves
have assessed over 65% of psychology-related articles in the
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English-language Wikipedia as “Start” or “Stub” quality. Ac-
cording to Wikipedia’s assessment rubric, “Start” quality arti-
cles “provide some meaningful content” but are “quite incom-
plete” and “the majority of readers will need more,” while
“Stub” quality articles “provide very little meaningful con-
tent.” Moreover, most articles in scientific disciplines such as
psychology have not generally been reviewed by subject mat-
ter experts. This problem stems from a lack of contributions
by the most qualified users—domain scientists.

Wikipedia can serve as an appropriate research platform to
study how to engage university students to contribute to an
online production community while at the same time provid-
ing useful educational experiences to the students involved.
Although they are not themselves domain experts in a scien-
tific discipline, their course work provides them with relevant
subject knowledge in a domain, their access to academic li-
braries and their library skills potentially makes more up-to-
date scientific knowledge more accessible to them compared
to less well-connected members of the general public. More-
over, if Wikipedia writing assignments are integrated into a
course curriculum, mentorship by expert faculty members can
provide quality control, enhance students’ education and effi-
ciently leverage the time experts might commit to educating
the general public about science.

This paper describes a project to encourage students to par-
ticipate in writing scientific articles in Wikipedia in ways that
benefit the students, the Wikipedia community and the gen-
eral public. Our goal closely resonates with the outreach
missions of many scientific societies to portray a complete
and accurate image of their science to the public. Several
scientific associations have been trying to encourage their
members to contribute to Wikipedia to improve the way it
represents scientific knowledge to the general public. In
collaboration with the Association for Psychological Sci-
ence (APS), we designed an initiative to invite the mem-
bers of APS to harness the power of Wikipedia as a vehicle
for disseminating scientific knowledge about psychology in
part by using Wikipedia writing assignments in their classes.
With this pilot, we were interested in developing a scalable
model through which scientific societies could partner with
Wikipedia or similar efforts, such as the Encyclopedia of Life,
to write, assess and improve publicly-available scientific in-
formation. Particularly, we aim at addressing the following
research questions:

RQI1: What are the benefits to an online production com-
munity of recruiting students from educational programs to
contribute to an online production community for a limited
term? How does their contribution influence the community
and how is the quality and quantity of what they produce?

An influx of outsiders could benefit or harm the community.
Although students mentored by faculty could potentially con-
tribute valuable domain knowledge to Wikipedia, they are un-
familiar with the Wikipedia culture and have personal goals
that may not overlap with community goals. Our research
aims to assess the value of their contribution for the commu-
nity.

RQ2: How do the classroom and community environments
in which students participate influence quality and quantity
of their contribution to Wikipedia? Particularly, what is the
value of presence of a cohort and peer feedback specific
to these classroom experiments on students participation in
Wikipedia.

The impact of student involvement on both the community
and their own education is likely to depend upon the support
they receive in their classrooms and by the larger Wikipedia
community. The second goal of our research is to examine
how cohort and community support influence students con-
tribution, knowledge and motivation.

RQ3: What value do students receive from contributing to an
online production community for a limited time period?

With any educational experiment, it is important to ensure
the learning value for the students. Our third research goal
is to assess how contribution to an open production commu-
nity such as Wikipedia contributes to students learning expe-
rience. In contributing to Wikipedia, students have to learn
about how Wikipedia works, which takes time away from
their educational goals.

APS/WIKIPEDIA INITIATIVE

The Association for Psychological Science started a
Wikipedia initiative to call on its members to deploy the
power of Wikipedia to represent scientific psychology as fully
and as accurately as possible, in service of its mission to pro-
mote the free teaching of psychology worldwide [1]. APS’s
invitation included a pair of columns by the APS president
that stressed how the initiative fit with both APS’s outreach
mission and members’ sense of identity. The initiative invited
psychologists to make three types of contributions: editing
Wikipedia articles in their area of expertise, providing feed-
back on the quality of existing Wikipedia articles, and lever-
aging their positions as instructors by assigning Wikipedia
writing assignments in their classes. Because psychologists
could expand their impact by encouraging their students to
edit Wikipedia articles, we focused our effort on engaging
psychologists in Wikipedia through their classes of under-
graduate and graduate students.

To support the initiative, we implemented a portal designed
to improve the experience of psychologists and their students
as newcomers to Wikipedia. The portal followed the design
theme of the APS website and on its homepage, we high-
lighted the association’s call for action. The portal was de-
signed to assist psychologists in finding Wikipedia articles
in their areas of expertise that needed improvement, tutorials
and other help pages, and information about activities of other
members. The portal provided support for students to learn
the Wikipedia culture and for faculty to integrate Wikipedia
writing assignment in their classes.

Through the APS/Wikipedia Initiative, we encouraged fac-
ulty to assign Wikipedia writing assignments in their classes.
In a preliminary phase, we organized several information ses-
sions during the annual APS convention that many psycholo-
gists attend. Additionally, APS publicized Wikipedia in class-
room programs by sending emails to its members, posting



advertisements about the initiative in flagship journals and
publishing on the APS website testimonials written by fac-
ulty who had already introduced Wikipedia assignments in
their classes. We also highlighted the benefits of Wikipedia
assignments and provided support through the portal we de-
veloped.

CLASSROOM ENGAGEMENT

The Wikimedia Foundation started an education program in
2010 which, in its first year, encouraged students from 33
classes at 22 U.S. universities in government, law and pub-
lic policy programs to write for Wikipedia °. Students in this
program were highly motivated to write Wikipedia articles
because their work could reach a much wider audience and
could be more influential than a traditional term paper [12].
Lampe et al. conducted a survey among 463 students who
participated in the public policy program to examine factors
influencing their intention to contribute to Wikipedia beyond
the classroom [11]. Classroom characteristics, and especially
the level of class engagement, strongly influenced students’
intention to contribute in the future. Although their results
highlighted the importance of identifying effective classroom
strategies to make students more interested in the assignment,
evaluations of the Wikimedia education program did not col-
lect data on the design of the assignment and did not examine
the classroom-level factors contributing to success in a class.

An important goal of our project was to investigate how varia-
tions in the program implementation across classrooms would
influence students’ satisfaction with the assignment, the qual-
ity of students’ work in the assignment, and their future com-
mitment to contributing to Wikipedia. We based our design
of the APS/Wikipedia classroom program on prior research
in organizational socialization that suggests best practices for
bringing newcomers into an existing organization and im-
proving their competence and commitment [13], [2]. We also
incorporated training materials from the Wikimedia Founda-
tion’s public policy program. We discuss the design rationale
for the APS/Wikipedia classroom program in more detail in
the sections below.

Providing feedback

Research on organizational socialization shows that mentor-
ship and receiving feedback from experienced role models are
associated with positive socialization outcomes [2],[13]. An
important advantage of Wikipedia classroom assignments is
that students receive feedback on their work from the profes-
sor, who is an expert in the field. To support faculty providing
feedback to students, the portal presented information about
students’ activity. Faculty were able to register their courses
with the portal and have their students sign up for the courses
through the portal. Once these processes were complete, the
portal automatically kept track of all students’ activity on the
portal and on Wikipedia, as shown in Figure 1.

Faculty could view the list of students in the class and a quan-
titative summary about their activities, including the number
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of times they edited any Wikipedia page, time they spent edit-
ing, and the number of words they added or deleted. The
portal also provided a list of pages each student edited, num-
ber of edits for each page, and number of words added and
deleted. Once students chose specific article pages to im-
prove, the faculty could view a list of all the students who
worked on that article and view the additions and deletions
that each individual student or the whole group made to the
article, as shown in Figure 2. This tool for viewing the details
of students’ contributions is especially important in the con-
text of Wikipedia, where articles are collaboratively written.
Although some students wrote articles from scratch, more
typically they started with existing material. As they wrote,
other community members could simultaneously edit the ar-
ticle, including enhancing or removing the students’ work.

Newcomers who receive feedback from the existing members
of a community, both in the form of positive feedback or con-
structive criticism, are more likely to contribute and feel more
committed to the community [5]. To receive feedback from
the community, we encouraged the faculty to ask students to
post on article talkpages ¢ before editing the article and to ask
for feedback from editors who already edited the page. As
we discuss in more detail in the section on“Community ac-
ceptance,” some members of the Wikipedia community are
hostile to newcomers, and their feedback had negative conse-
quences for student motivation and commitment.

Peer review

Research in peer-evaluation has shown that students learn
from providing feedback to their peers and benefit from re-
ceiving feedback from others with similar experiences, espe-
cially when the review process is structured, anonymous, and
reciprocal [4]. Additionally, peer reviewing can increase in-
teraction among the newcomers and therefore improve their
sense of community. We encouraged the faculty to ask stu-
dents to review works of other students as part of the assign-
ment. We provided support in the portal for faculty to assign
peer reviews. Faculty can specify the number of reviews per
student and decide to assign specific reviews to students or
allow the students to sign up for reviews. Once the assign-
ment is done, the system informs the students of their review
assignments. Students can view articles edited by their peers
including particular edits done by the student. The review
form asks students for an overall score as well as free-format
comments regarding strengths of their peers’ edits and com-
ments suggesting ways their peers can improve their articles.

Cohort support and group work

According to previous research on organizational socializa-
tion, newcomers to organizations are more likely to know
what they should do, become more productive, be more satis-
fied and stay longer if they join in a group with other newcom-
ers and go through early socialization experiences with others
in their cohort [2] [13]. Being part of a cohort helps newcom-
ers share their experiences, collectively discover the organi-
zation’s values and work procedures, receive social support

SWikipedia pages dedicated to discussions around the topic of the
article page
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Figure 2. Changes made to the article by students in the class

from their peers and build a long term social support network.
In contrast to individual APS PhD psychologists who might
identify articles and edit them individually, a classroom as-
signment naturally provides students a cohort who go through
their first experiences of editing Wikipedia together. Each can
receive support from other students who experience the same
challenges. To enhance the effect of cohort-based socializa-
tion, we recommended that faculty assign a small group of
students to work together on the same article. Group work
can help students to make sense of the new environment to-
gether, which can increase their role clarity and self-efficacy.
The portal allowed students to select a collaborator from the
list of students in their class. Faculty were able to see the
group assignments in the portal as well as the activity of both
the group and individual members on each article they had
edited.

EVALUATION

To address our research questions, we used qualitative and
quantitative research methods to understand how a program
designed to engage students in Wikipedia authoring influ-
enced Wikipedia and their own education.

Quantitative methods
To answer our first research question about the benefits of
students’ contributions to Wikipedia, we measured quantity

and quality of students’ contribution in Wikipedia. As sim-
ple measures of quantity, we examined the number of words
they contributed. These measures correlate highly with more
differentiated measures, including the number of references,
inline citations, sections, links and pictures editors added.

Measuring the quality of contributions is more difficult. Ide-
ally, one would like human judgments of the quality of ar-
ticles before and after contributions have been made to it.
Wikipedia’s 1.0 Assessment 8 ratings would be appropriate,
but only 52% of psychology articles have been assessed as
of June, 2012, and these assessments are infrequently up-
dated. Therefore, we use as an index of quality the propor-
tion of words that were added by initiative members and were
not deleted by another Wikipedian. Each change made by
one Wikipedian to another’s work is behavioral evidence that
the changer was not satisfied with the original work. Edi-
tors frequently change others’ work to improve it, because
it failed to include proper citations, used copyrighted mate-
rials, was poorly written or due to other infractions. How-
ever, this measure is by no means perfect. The quality of
judgments depends on both the motivation and expertise of
the editor making changes, and editors may change another’s
work because they have ideological disagreements with the
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other editor [10], because it impinges on what they consider
their territory [7] or because they are not familiar with content
or norms of the scientific disciplines from which the new ma-
terial came, among other reasons. While this is an imperfect
measure of quality, it provides a practical basis for judging the
quality of edits done by the students. Especially when inter-
preted as a contrast measure, comparing students to experts
and newcomers in comparable fields. To assess the quality
of contribution, for each article, we calculated the percentage
of the words they added that remained in the article until our
data collection date in June 2012.

Qualitative methods

To answer our second and third research questions, we em-
ployed qualitative methods to collect data about the edu-
cational value of Wikipedia and different characteristics of
classrooms through surveys and interviews with students and
faculty.

Even though we provided a common timeline and guidelines
to faculty, they varied widely in how they taught their courses,
how central the Wikipedia assignment was to them, and
which elements of the timeline and guidelines they adopted.
At the end of each semester we surveyed students to col-
lect information about different classroom characteristics that
prior research suggested would improve the quantity and
quality of students’ contributions and their future commit-
ment to contributing to Wikipedia. We sent a questionnaire by
email to the students at the end of the semester, with two re-
minders. One hundred and twenty-seven students responded
to the questionnaire for a response rate of 18%. We collected
information on the following:

e Peer review: Whether students were required to review
works of their classmates or not. Among 127 students who
responded to the survey, 73 reported reviewing other stu-
dents’” work.

e Group work: Whether students worked individually or in
groups and when working in groups, what was the level of
collaboration with their teammates. Sixty-four of the 127
students reported working in groups with other students on
the same article.

e Instruction: whether students received particular instruc-
tion in class regarding their Wikipedia assignment, e.g. in
class-editing sessions. Eighty-six of the 127 students re-
ported having in class instruction or editing sessions.

o Expert Feedback: Amount and quality of feedback stu-
dents received from their professor as an expert in the field.

o Community Feedback: Amount and quality of feedback
students received from the Wikipedia community. We also
asked students whether they posted on article talk pages to
elicit feedback from Wikipedia editors and whether they
received any feedback in response to their posts.

e Students’ communication: Amount and quality of com-
munication from classmates through different media, in-
cluding face-to-face meetings, computer-mediated com-
munication (e.g. emails and IMs), social media websites
(e.g. Facebook groups), and interaction during the class.

Students reported receiving feedback from their professor
several times during the semester and reported significantly
less feedback from other students or from the Wikipedia com-
munity (on average about once during the semester). More-
over, they valued feedback from their professor more than
feedback from these other sources (Wilcoxon signed rank
test, Z=4.115, Sig. < .0001). They valued feedback from stu-
dents significantly more than feedback from the Wikipedia
community (Wilcoxon signed rank test, Z=-1.912, Sig. =
.056). Table 1 shows the students’ average rating of the value
of the feedback they received from different sources.

Table 1. Average students’ rating of value of feedback from different
sources

Students
2.78 (2.14)

Professor

Mean (Std. 3.65(2.11)
Deviation)

Wikipedia
2.33(2.19)

T Feedback was rated on 5-point Likert scales, with 1 being
the lowest and 5 being the highest rating.

Students reported minimal communication with other stu-
dents. The questionnaire asked them to estimate the fre-
quency of communication from never to very frequently.
Communication with other students was generally infrequent.
When students communicated with other students about the
assignment, it tended to be face-to-face, during and surround-
ing class sessions. They rarely used Wikipedia talkpages or
social media, such as Facebook.

General Statistics

A total of 36 classes with 640 students participated in the
APS Wikipedia Initiative in the Fall 2011 and Spring 2012
semesters. Together, they edited a total of 840 articles, adding
442218 words. In terms of the quantity of work, this is
the rough equivalent of writing a 1,200 page textbook in
psychology. At the time that the APS/Wikipedia initiative
was started, members of WikiProject Psychology had tagged
5,411 articles as associated with psychology. Student mem-
bers of the APSWI edited 840 articles, about 13% of all ar-
ticles associated with psychology prior to the initiative. In
Wikipedia, WikiProjects are collections of editors interested
in specific topics such as psychology, biology, military his-
tory, or various music genres. WikiProject Psychology 7 is a
subgroup of Wikipedians organized around curating articles
in the domain of psychology. WikiProject members place a
psychology tag on articles within the scope of psychology.

Classroom characteristics

To evaluate the effect of classroom characteristics on stu-
dents’ performance and satisfaction, we first grouped co-
occurring classroom characteristics together using principal
component analysis with Varimax rotation. As shown in Ta-
ble 2, 12 classroom characteristics load on three components.

Peer review, feedback from fellow students, feedback from
professor, and in-class instruction and editing are grouped

7http://en.wikipedia.org/wiki/wikipedia:
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into one factor which represents all forms of classroom feed-
back and instruction that students received to improve their
work. We denote this factor as *“Classroom feedback”.
Working in groups and the communication variables are
loaded into the second factor. Conceptually, they represent
the cohort support that students received from collaboration
and communication with others. We denote this factor as
“Cohort”. Feedback from Wikipedians, and posting on talk-
pages are grouped together. Conceptually, these variables
represent the external feedback that students received as well
as social acceptance and approval of their work. We denote
this factor as “Social acceptance”. To aggregate classroom
characteristics into components, we standardized all the vari-
ables and summed variables in each group; we dichotomized
each factor based on median split.

Table 2. Principal component analysis - Rotated component matrix

Component
Classroom Cohort | Community
feedback accep-
tance
In-class instruction 77 -.13 -.10
In-class editing .76 -.05 12
Feedback from stu- .68 .19 35
dents
Feedback from prof .65 -.00 .58
Peer review 52 43 =21
Face-to-face commu- -.01 .84 .00
nication
Before & after class -.01 .73 15
communication
Computer-mediated ~ -.06 .69 13
Communication
Working in groups .09 .67 .01
Feedback from .22 .20 .78
Wikipedia
Posting on article -.02 .07 =74
talkpage

t Rotation converged in 5 iterations.

RESULTS
We report the result of our analysis in response to our three
research questions in the following sections:

RQ1: Value of students’ contribution for Wikipedia Com-

munity

One of the challenges of conducting interventions in an on-
going online production environment is evaluating the effects
of the intervention. The current research is not a true exper-
iment, in which articles were either randomly assigned to be
edited by APSWI students or not. As a result, we relied on a
far weaker research design, a matched control design, to un-
derstand the effects of this intervention [3]. We contrasted
work done by students to work done by relevant compari-
son samples, including PhD psychologists, other Wikipedians
editing psychology articles, and members of WikiProject So-
ciology and WikiProject Neuroscience. We focused the anal-
ysis on the quantity and quality of these editors’ contribution.

Comparison with experts

We expected that students’ contributions would be as good
as those made by expert psychologists since they receive di-
rect feedback from their faculty who are experts in the field.
However, a priori, it was not clear whether the quality of their
work would match that produced by expert PhDs. We there-
fore compared the contributions of students writing as part
of classroom assignments with the contributions of PhD psy-
chologists who are writing by themselves. Because students
had well-defined goals (e.g., to improve an article to “Good
Article” status) and because they were working for an exter-
nal incentive, their classroom grade, we also expected them
to have contributed more to the articles than the PhDs, who
had no externally imposed goals or incentives. As shown in
Table 3, students added 3.4 times more words to the articles
than the PhDs, and their contribution had the same survival
rate as those made by PhDs. These results support our ex-
pectation that classroom training and socialization can help
relatively naive students to contribute high-quality content to
Wikipedia.

Table 3. Comparison of classroom contribution versus expert contribu-
tion

Classroom PhDs Sig.
students
Mean # of words 598.66 177.09 <.001
added (STD) (25.64) (12.20)
Mean % of words  66.99% 66.38%
surviving (STD) (.03) (.05)

Comparison with non-initiative members of WikiProjects

We compared quality and quantity of contributions made
by students to contributions made by editors who joined
Wikipedia at the same time as students but were not part of
the initiative and who edited articles associated with WikiPro-
ject Psychology, Sociology, and Neuroscience on Wikipedia.
We selected these disciplines because they are likely to have
content that is similar to that edited by the students in the ini-
tiative. Editors can explicitly join WikiProjects, but only a
subset of those who edit relevant articles actually do so. To
include a more complete list of editors, we defined an editor
as associated with a WikiProject as long as they edited at least
one article tagged with that WikiProject label. By this defi-
nition, 2,066 new editors were associated with WikiProject
Psychology, 2,148 new editors were associated with WikiPro-
ject Sociology, and 276 were associated with Neuroscience.
To compare the quantity of contributions of students versus
non-initiative members associated with these WikiProjects,
we conducted a regression analysis with group membership
as an independent variable and number of words added as the
dependent variable. We used a negative binomial model to ac-
count for skewness of the data. Compared with members of
these WikiProjects, students added significantly more words
to the articles they edited. The mean of number of words
added by each group is presented in Table 4.

As described earlier, we measured the quality of contribu-
tion as the percentage of words surviving revisions. We con-
ducted a regression analysis with group membership as the



Table 4. Comparison of contribution of students versus non-Initiative
members of WikiProjects

New editors Mean Mean % of

since Sep words words

2011 added surviving
Students 707 484.28 66.62%
Psychology 2,066 133.38 55.17%
Sociology 2,148 112.32 54.49%
Neuroscience 276 138.32 54.98%

independent variable and percentage of words remaining as
the dependent variable. More of the words added by students
remained than words added by new editors associated with
the WikiProjects. The mean percentage of words remaining
for each group is presented in Table 4.

RQ2: Effect of classroom factors on students’ contribu-
tion

We were interested in assessing the effect of classroom char-
acteristics on the quantity and the quality of students’ contri-
butions. The 127 students who responded to our survey edited
327 articles. We conducted a regression analysis with the di-
chotomized classroom characteristics as the independent vari-
ables and the number of words added and the percentage of
words remaining as the dependent variables.

The results show that students who had more cohort sup-
port added 1.6 times more words than those with less support
(IRR=1.66, SE=.15, Sig.<.001). On the other hand, students
who received more feedback from instructors and peers added
fewer words (IRR=.71, SE=.14, Sig.=0.02). This reduction in
editing quantity could arise because feedback causes students
to revise and delete some of their own work. Alternatively,
the requirement in these classes for students to review each
others” work may have left them with less time for writing.
As shown in Figure 3, however, getting more cohort support
in writing mitigated this effect. The effect of cohort sup-
port also mitigated the effect of feedback from the Wikipedia
community. Students who received more feedback from the
Wikipedia community, but did not have cohort support, con-
tributed significantly fewer words, but not when they received
cohort support.

Previous research has shown that when new Wikipedia edi-
tors receive negative feedback from the community, they re-
duce the amount of work they do or stop participating [8],
[15]. The results of the current research suggest that cohort
support may help students to make sense of the feedback they
receive from domain experts and the Wikipedia community
or to withstand the feelings of rejection or decrease in their
self-esteem resulting from negative feedback.

In terms of quality of students’ contribution, while there is
a trend towards a positive effect of feedback (Means: more
feedback=71.2%, less feedback=63.3%, p=0.24) and social
acceptance (Means: more Wikipedia feedback=70.5%, less
Wikipedia feedback=64.2%, p=0.37) on the quality of stu-
dents’ work, none of the effects is statistically reliable.
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Figure 3. Effect of feedback and cohort support on students’ quantity of
contribution

RQ3: Educational value of Wikipedia assignment for stu-

dents

To understand the value of the Wikipedia assignment for
students, we conducted surveys and interviews among stu-
dents and faculty. The questionnaire included several ques-
tions about students’ educational experience as a result of
Wikipedia assignment. Moreover, we conducted interviews
with ten faculty to understand the educational value of
Wikipedia assignment for students from their perspective.
These faculty taught classes ranging from four to 150 stu-
dents from lower division, senior undergraduate, and graduate
classes in different areas such as “History and Psychology”,
“Psychology of Language”, and “Psychology and Neuro-
science”. The assignment varied in terms of scope and ranged
from writing a new article, or making substantial changes to
an existing article, to adding only one paragraph.

Faculty perspective

The faculty without exception reported that the assignment
was very motivating for students. They reported that students
exerted more effort in the Wikipedia assignment than other
assignments in the class. For example, according to one in-
terviewee the assignment encouraged students to “work hard
and their level of engagement was higher”. Students were
particularly motivated because they knew many would read
their work rather than it only being read by their instructor at
the end of the term. According to one of the interviewees, stu-
dents were motivated “to tackle new challenges because the
assignment was meaningful for them” and they were proud of
sharing what they learned with others.

Faculty repeatedly reported that students (1) learned “new
styles of writing” which focused on explaining scientific topic
with a language targeted at the general public as audience; (2)
achieved what faculty described as “deeper understanding”
of their topic because they had to dig deeper into the topic
to provide comprehensive coverage of the topic for the gen-
eral public; (3) achieved a new “perspective on psychologi-
cal theory”; (4) improved their abilities of “critical thinking”
as they were often criticized by Wikipedia community and
they learned to provide evidence from valid sources for every
claim they made to support them; (5) improved their*“digital
literacy” and increased their awareness of Wikipedia and dig-
ital sources. They learned about the culture of Wikipedia,



what happens behind the scenes in Wikipedia and how much
to trust it as a reader.

Students perspective

The questionnaire included several questions designed to
measure students’ knowledge of editing Wikipedia content
and Wikipedia’s rules and norms, their intention to continue
to edit Wikipedia articles in future, and how the Wikipedia
assignment contributed to their learning about the topic of
the articles they edited, and the technical aspects of editing
Wikipedia articles, and norms and rules of Wikipedia com-
munity. Because students within a class were not independent
of each other, to assess the effect of classroom characteristics
on these attitudinal outcome measures, we conducted a re-
gression analysis with a hierarchical linear model. The model
included students nested within courses, which was treated as
arandom effect. We also controlled for the size of the class by
including the number of students of each class in the model.

Wikipedia knowledge: The questionnaire included six fac-
tual questions about Wikipedia rules and the syntax of the
Wiki markup language (e.g. “What are the “Wikipedia:Did
You Know” rules? ” or “What does ~~~n~ mean in wiki
markup language and when do you use it?”’). On average,
students scored 42.4% (STD=22.31) with a median of 37.5%.
The results of a regression analysis show no effect of class-
room characteristics on the accuracy of students’ responses.
Students in smaller size classes performed better on the test,
i.e. every additional student in the class decreased the stu-
dents’ performance by 1% (B=1.01, SE=0.004,Sig.=0.005).

Future commitment: We asked students whether they would
be interested in editing Wikipedia articles in the future. Sixty-
five percent of students expressed some level of interest in
contributing to Wikipedia after their class assignment was
over. Analysis of the effects of classroom characteristics on
students’ future commitment shows that students who had
stronger cohort support were twice as likely to express in-
terest in future contribution (B=1.99, SE=.39, Sig.=.077).
When we examined their actual behavior, students continued
to work on Wikipedia less than they predicted they would.
After the last day of their class, 13.6% edited at least one
Wikipedia page. While a modest number, it is three times
larger than the 4.1% of student editors who Lampe et al. re-
ported remained active after the end of classes associated with
the Wikimedia Foundation’s Public Policy Initiative [11].

Learning: On three Likert questions probing the areas stu-
dents learned most from the initative, they reported that the
Wikipedia assignment helped them to learn about the topic
of the article they edited, the norms and culture of Wikipedia
community, and the technical aspects of Wikipedia. They be-
lieved that the assignment was more effective in helping them
learn about the topic of the article and the technical aspects
of Wikipedia than about the norms and culture of Wikipedia
(Wilcoxon signed rank test: Norms vs Topic: Z=-2.109,
Sig=.035, Norms vs Tech: Z=-1.973, Sig=.049). Cohort sup-
port and classroom feedback improved students’ perception
of learning about Wikipedia norms and rules as shown in Fig-
ure 4 (Cohort: B=.124, SE=.06, Sig.=.024, Classroom feed-
back: B=.107, SE=.06, Sig.=.061). There was no significant

effect of classroom characteristics on students’ perception of
learning about the topic of the article, but larger class size
had a negative effect. Students in smaller classes reported
learning more about their psychology topic (Size: B=1.04,
SE=.014, Sig.=.006). Consistent with the results from the
Wikipedia knowledge test, there was no effect of classroom
characteristics on students’ perception of learning about the
technical aspects of Wikipedia.
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learned nothing 0.00 -
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Figure 4. Students’ perception of learning about Wikipedia culture and
norms.

Other anecdotal evidence from some of these classrooms is
consistent with these findings. Students in a small psychology
class on Language Acquisition’ worked in two groups focus-
ing on improving articles on “Vocabulary development” and
“Joint attention”. By the end of the semester, students were
successful in improving both articles to “Good Article” sta-
tus. Achieving this status is very challenging. At the time the
ASPWI started, there were only 19 psychology articles with
“Good Article” status; the seven students from this class were
able to add two to that list. A faculty member from Davidson
College engaged 41 students from two undergraduate classes
in Wikipedia assignments '©. Her students substantially im-
proved the quality of 26 articles, increasing the length of the
articles from one paragraph with a few references to a full
multi-page article with dozens of references. All in all they
added more than 400 peer-reviewed sources to psychology
articles on Wikipedia.

COMMUNITY ACCEPTANCE

Although students found feedback from their professors and
classmates more valuable than feedback from members of the
Wikipedia community, some students did receive useful feed-
back from existing members of the community. One of the
guiding principles of Wikipedia is that all material must be
verifiable and attributable to a reliable source. Experienced
Wikipedians gave guidance to students to make sure that all
the materials that they added were cited properly. Figure 5
shows an example of an encouraging message from one of
the Wikipedians to a student. The message provides clear di-
rections for adding citations while giving reassuring feedback
to the student about the content they added.

However, not all the feedback from existing members was
as constructive, and some established Wikipedia editors were
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New material - origin?

[edit]

The stuff added in recent days is great (if it's correct). But there's no indication of where it came from. |s this sourced/sourceable or

unreferenced (original research) material? If the former, please get the refs in here. thx W™y 06:57, 11 April 2011 (UTC)

Hi, I've been updating this page as part of a class project. | will have the refs up in the next couple of weeks. Thanks! —Preceding unsigned

comment added by 12232 247 180 (talk) 17:34, 21 April 2011 (UTC)

Figure 5. Feedback from Wikipedia editors to students

hostile about newcomers playing in their turf. In an essay de-
scribing his Wikipedia editing experience, one PhD student
complained about an experienced editor who deleted a large
proportion of his team’s editing with the comments, “Please
fully source the article at the VERY least,” even though the
team had added 20 citations to an existing article, and ‘“Blech.
This really needs [[WP:TNTT]],” which is Wikipedia’s jargon
for “Blow it up and start over.” An article on “Dimensional
models of personality disorders,” which a PhD student in
another class had substantially improved, was proposed for
deletion by an experienced Wikipedia editor. Her rationale
was that the article did not meet Wikipedia’s standards for
general notability, even though, according to the course in-
structor, “dimensional models of disorders may be the hottest
topic in abnormal psychology for the past ten years.” The
nomination for deletion led to a vigorous debate, consisting
of rational argument, references to policy, presentation of evi-
dence as well as vicious name-calling. In both of these cases,
students who were the targets of these attacks were under-
standably upset. As one student remarked, “To have as much
work as we did deleted, and then to hear the suggestion that
the rest of it be removed as well, from someone who does not
appear to be an expert in the field, is disheartening, aggra-
vating, de-motivating and representative of all of these things
as we have discussed them [in class] as being detrimental to
newcomers on a site over the course of the class.”

Some of these conflicts between experienced editors and the
students represent fundamental culture clashes on the credi-
bility of different sources. Students and faculty in several of
the psychology classes had problems with justifying their use
of research literature in the Wikipedia articles. The Wikipedia
community requires articles to be based mainly on reliable
secondary sources and to avoid original research. How-
ever, in many scientific fields, using primary sources such
as peer-reviewed journal articles is unavoidable. These pri-
mary sources are considered by experts in the field to be the
most reliable sources of up-to-date information before it has
been synthesized in review articles or textbooks. As a re-
sult, in some cases students in the initiative received strongly
negative feedback from the Wikipedia community, including
deletion of most of their work. Very often the feedback was
from Wikipedia editors who were familiar with the rules of
Wikipedia but not an expert in the domain of psychology. The
feedback these experienced Wikipedians provided tended to
be based on superficial aspects of the article and were not
very constructive. For example, one editor critiqued students
who documented an idea in an article with several citations.
This editor complained that the students were synthesizing

evidence from the original source, when in fact the students
were intending to document that several empirical studies had
found support for the idea. This editor was satisfied when the
students removed some of the supporting evidence and in-
cluded only a single citation.

It is important for the health of the Wikipedia community to
show acceptance towards newcomers and to strive to incor-
porate them into the community. Newcomers are sources of
new content and new ideas, and their contributions can enrich
the existing content in new ways. The Wikipedia commu-
nity is aware of this problem, and one element in its strate-
gic plan!! through 2015 is to “[s]upport the recruitment and
acculturation of newer contributors by encouraging a wel-
coming environment on the Wikimedia projects, as well as
supporting community leaders who are eager to serve as re-
cruiters, guides and mentors for newer volunteers.” (p. 9)

Our current work suggests that stronger cohort support can
assist in dealing with some of these challenges. We are in-
terested in capitalizing on the effectiveness of cohort sup-
port and creating a self-sustained community of newcomers
in which the senior members support future members. In a
preliminary intervention, we invited a small group of students
who exhibited high-quality performance in their Wikipedia
assignment in the Fall 2011 semester to support students in
the Spring 2012 semester. Students responded to our invi-
tation enthusiastically: 6 out of 14 agreed to participate, and
they participated actively. They reviewed the work of the new
students and provided valuable feedback to them. This was a
small trial towards the end of the semester; students receiv-
ing mentorship were not able to take full advantage of the
help since most of them were too far along in their assign-
ment. However, the results are promising, and we will try to
extend this trial in future work to design an effective system
of peer-mentoring among newcomers, and carefully assessing
its value.

CONCLUSION

The APS Wikipedia Initiative has been successful in recruit-
ing psychologists and their students to Wikipedia. In the eight
months the initiative has been active, at least 36 classrooms
involving 640 students have used article-writing assignments.
In addition, other classes used article-writing assignments be-
cause of the APSWI, but did not use the tools we provided;
therefore, the behavior of the students in their classes was not
recorded in our data. For example, we know of the instructor
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of an introductory psychology class of 1,700 who had stu-
dents read some primary research related to a Wikipedia ar-
ticle and add a citation to the article [9]. Overall, the stu-
dents whose behavior we captured have improved over 840
Wikipedia articles and have written over 1,200 pages of text,
more than the content of a psychology textbooks. Classroom
experiments have been successful in encouraging undergrad-
uate and graduate students to substantially improve the qual-
ity of psychology articles. Our results suggests that an online
production community such as Wikipedia can greatly benefit
from incorporating well-structured and guided group of new-
comers. On the other hand, contribution to a broader context
and sharing knowledge with the general public strongly mo-
tivates students. As suggested by prior work in offline orga-
nizations, cohort support can further improve students’ expe-
rience and their commitment and contribution to Wikipeida.
Stronger cohort support in classrooms improved students’
learning about Wikipedia norms and culture and it increased
students’ contributions and future commitment to Wikipedia.

The APS Wikipedia Initiative has also started to form a model
for how other scientific societies can involve their members
in disseminating their science to the general public by getting
their members to contribute to Wikipedia and similar ency-
clopedias. As a result of this initiative, the American Soci-
ological Association, the National Communication Associa-
tion and five other associations are starting similar initiatives.

Despite this success, there is much to be done to extract
lessons from this initiative, to better understand what worked
and what needs improvement, and to smoothly roll out similar
initiatives for other constituencies on Wikipedia and to gen-
eralize them to other online production environments. The
case study we provided in this paper is a formative evalu-
ation, designed to give us feedback about how to improve
the initiative. It was not intended as a summative evaluation
to demonstrate the value of the initiative compared to other
ways of engaging citizen scientists or the value of Wikipedia
writing for student learning. At a minimum, this research
has shown that it is possible to recruit and socialize at least
one type of citizen scientists, students, into an existing on-
line production community to the extent that they can operate
productively in it. We still need better tools and processes to
help the newcomers get up to speed more quickly. But we
also need a better understanding of the reaction that an ex-
isting community may have towards newcomers and ways to
temper that reaction when it is hostile.
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