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Abdract

Perhgpsingpired by the growing attention given to Wikipedia, indructors have inaeasingly been
turning to wikis[1, 2] asan indructiond collaborative space. A maor advantage of awiki is
tha any user can edit it at any time. In aclass setting, students may berestricted in wha pages
they can edit, butusudly each page can be edited by multiple students and/or each student can
edit multiple pages. This makes assessment a chdlenge sinceit is difficult to keep track of the
contributionsof each student. Severa assessment strategies have been proposd. To our
knowledge thisisthefirst attempt to compare them. We study the assessment strategies used in
six North Carolina State University classesin Fall 2007,and offer ideas on how they can be
improved.

1. Infrodudion

Asan ingructiond medium, wikis have many advantages. Ther collaborative nature enables a
classto tackle projects larger than asingle individud could attempt. Theability of studentsto
view ther colleagues work allows cross-fertilization of ideas, which can hdp individuds
improvethear contributions Thefact tha students are poding thar work in a public place
encourages them to bereserved in wha they say, and careful abouthowit will look to others.
Thisin itself makesit resemble area-world environment.

Thevery fluidity of wikis makes assessment difficult. First, thereisaquestion of when
assessment is to take place, since pages can be edited at any time. Then thereisthedifficulty of
deciding which contributionsshould be attributed to which student, because many people may
have edited asingle page Findly, students work may be spread across many Web pages tha
are not necessarily directly linked to each other, so it is difficult to grasp how much each
individud has contributed.

Several assessment strategies have been suggested.

o Self-assessment: Studentswrite up summaries of ther contributonsto thewiki and
submt them to theingdructor.

o Group-based assessment: Students work in groups and rate the contributionsof each
groupmember, aswell as suggesting a gradefor the groupas awhole.

e Indructor/TA assessment. Theingructor or teaching assistant assigns a grade and gives
feedback withoutany outside assistance.

e Expeat assessment: Linksto thewiki pages are provided to outside experts, who assess
the contributions
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e Peer review: Each studentis assigned two or three other studentsCcontributionsto
assess, based onarubric.

Strategies relying on studentsOassessment of their own work may not offer as much critical
feedback and guidance for improvement as assessment by independent obervers. The
traditiond approach of assessment by theingdructor and/or TA is aso problematical, because of
thevolume of materia tha can begenerated by students, especially when it is repeatedly
revised.

Peer review seemsto provide a scalable solution: Regardless of the number of students, there
will aways beenoughreviewers. It also forces students to andyze othersOwriting jud like
otherswill andyze thar writing. Inthisway, they gain indghtinto how others see thar own
work.

2. TheCourses and Thar Use of Wikis

Six courses were surveyed in this study. Three of them were engineering and science courses,
and three were humanities courses.

e CSC/ECE 506, Architecture of Parallel Computers, isamasters-level course that isacore
course for both computer engineering and computer science courses, butis taken
primarily by computer engineers.

e CSC/ECE 517,0bject-Oriented Languayes and Systems, is a popukbr elective course for
masters studentsin computer science and engineering, with the mgjority of students
coming from computer science.

e TOX 415 Environmental Toxicology and Chemistry, isa senior-level course.

e COM 598W, Gaming and Sodal Networks, was amasters-level special-topics course
offered in the Communication department.

e HI 216isafreshman course onLatin Americasince 1826.

e HI 453553isadud-listed advanced undegraduae/graduae course ontheU.S. and
Latin America

In thetwo computer science and engineering courses, students were assigned a topic of current
interest tha was not covered in depth in thecourse. For example, the parallel-architecture class
was assigned topics such as cache organization in multicore architectures; and a comparison of
SCl, the Scalable Cohaent Interface, with the cohaence protocols covered in class. They were
to research these topics on the Web and write a high-level description, citing other Web pages
for details. They were alowed to work in teams of two, but by late in the semester, mos
students decided to do thar pages individudly.

In thetoxicology class, students were given two topics to debate at different times duringthe
semester: theworldwideban onDDT, and the safety of CCA-treated wood Thewhole classwas
randomly divided into two groups oneonthe affirmative and oneon the negaive of thetopic.
Thus approximately 11 students coopeated to produce each set of wiki pages. Theteamswere
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allowed to read the other team@ pages as they developed, but they could only edit ther own
pages. Therewas only asingle deadlinefor submission. There was no set rebuttal period, and
thusno guaantee tha the other team would pog soonenoughtha ther opponets could respond
to thar arguments. Interestingly, theingructor says that in both cases, theteam with the weakest
postionin his assessment (tha CCA-treated woodis safe, that DDT should be banned
worldwide) ended up winning the debate because they did a better job of suppoting thar
postion.

The communication students were assigned to find onescholarly or popukr article aboutthe
class topic of theweek and pog aoneor-two sentence summary and alink onthewiki. The
history students selected a topic on Latin American history or culture fromalist provided by the
ingructor. Inthelower-division history course, the first assgnment covered atopic in Latin
American culture or politics, e.g., political or soda commentary in literature. Thesecond
assignment covered human-rights abuses, among other contemporary problems. Sample topics
from theadvanced course induded Ompact of US direct military interventionsbefore 1950Gand
human-rights problems; US and Latin American responss.O

In the communication course, the students worked individudly, andin thehistory courses, they
worked in groupsof 3to 5, with 4 beang themodd size.

Thegraduae-only classes (viz. the computer science/engineering and the communication class)
were beginning awiki site tha will beenhanced by future classes to become a more
comprehengve resource. Theingructors of theundergradude classes did not express an interest
in building onthework of ther current classes.

After receiving feedback, the computer science and engineering students were asked to revise
thar submssion alongthelines suggested by thereviews. Ther reviewers were then asked to
review therevision, and assign scores based ontherubric. After review and occasiond
modification by theingructor and TA, this became the student@ gradefor the assignment.
Students in the other classes were not asked to revise thar submission after being provided
feedback.

3. Assessment methodobgies

The computer science and engineering students used our Expertiza[3, 4] project
(http://research.csc.ncsu.edu/efg/expertiza) is a Web-based system that facilitates peer review. It
was first used to review wikisin Summer 2007,and has been used in courses in parallel
computer architecture, object-oriented programming, and ethics in computing, anong others.
The software spiders thewiki to find al the contributonsby an individud user, and then creates
apageof linksto each user@ material. This material isthen assigned to specific other students
to review.

Thetoxicology students were reviewed by an outside team of experts, colleagues of the
ingructor inthecourse. These outsidejudges were asked to pick awinningteam. Many of them
provided feedback asto why they deemed oneteam@ effort better than the other@, thoughthis
was not arequirement, since thejudges were very busy.
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The communication course spent thefirst 10 to 20 minutes of each class discussing and critically
andyzingthesubmssions They were graded by theingructor, based on such factors as the
qudity of the sources and how well the article was connected to thetopics tha were being
discussed in class. Each student received either no credit (if nat submitted), hdf credit (if wiki
contribution submitted but deemed off topic, and full credit (if OK).

Thehistory courses used ingructor assessment, based mainly (2/3) onthe qudity of thewiki
pages, but patially (1/3) ontheoral repott given on each group®wiki pages. Thewiki pages
were evaluaed on the qudity of sources (e.g., whether they were primary and/or scholarly
sources), how well they were integrated into each paragraph, howwell they were andyzed, and
whether they linked to any audio or video sources.

4. Resaults

All students were asked to fill outa5-question survey onthar experiences. Results are shownin
Table 1. Theoveral respone rate was 72 outof 161, or 45% Individud classes had respone
rates between 32% and 50%

Table 1. Resultsfromthestudent survey

COM ECE CsC HI 216 HI TOX
Question 598W 506 517 4535653 415
1. Theexperience of usng awiki
hdped meto think critically about
the subject matter of this
assignment.
2. Usingawiki madeit easy to
collaborate with other students.
3. | received adequae feedback on
thequdity of my work.
4. Thefeedback | received onmy
work was logical.
5. Thefeedback | received hdped
me to improve my work.

Mean

225 194 207 200 250 300 224

200 218 221 211 300 338 240

225 282 293 200 233 275 252

200 271 314 178 250 288 249

175 241 254 211 233 313 235

Number in class 9 35 56 18 19 24 161
Number responding 4 17 28 9 6 8 72
Respons rate 44% 49% 50% 50% 32% 33% 45%

Responss were onascale of 1 to 5, with 1 indicating Gtrongly agreeOand 5 meaning Gtrongly
disagree.O Themean for each question is shown in therightmost column. Squares shaded in
green indicate class average scores tha were above (better than) theoverall mean for the
guestion, and squaes shaded in pink highlight class average scores tha were bd ow the overal
mean.

Several tentative condusonscan bedrawn. First, students think tha these wiki assignments
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promote critical thinking. However, it isamystery why thetoxicology students seemed to
disagree. Wikis are best for collaboration amonglarge groupsof people, where the effort of
managing competing upddes would otherwise beprohibitive. One might surmise tha thelarge
size of theteams (about 11 students) madeit less necessary for each indvidud student to think
critically; or since therespong rate was low, perhgosthe students responding to the survey were
notthe ones who did mog of thework onthewiki.

Second, students seem to prefer small wiki teams. The mog favorable responses on Question 2
came from the communication students, who worked individudly. Next mog enthusastic were
the computer science and engineering students, who were given the optionto work individudly.
A representative comment from these students:

Yes. It was nice to know that the edit history was always available, in case my partner made a
change | didn't agree with. It was easy to see what changes he made, and also for re-review it was
easy to seeif the student had corrected his mistakes.

Theleast pleased were thetoxicology students, who worked in thelargest groups A prose
comment indicates tha the groupsmay jus have been too largefor students to collaborate
effectively.

In theory you're "working together" but practically | don't think the students working on the wiki's
ever communicated about the wiki project. Everyone did it on their own, and the last person on the
wiki got to make any edits they wanted independent of anyone else.

Thoughit seemsironic tha the highest scores were given by students on small teams, note that in
severa of the classes, the students did have other ways to interact onthar wiki assignmentsN
eithe class discussion, peer review, or group presentationsin class. So these interactionsmay
have figured into thar answer, notjud theinteractionsthroughthewiki software.

The students who were least pleased with thefeedback on ther work were those who used the
peer-review system. This could®@e been either because the peer reviewers were less competent,
or because these were the only classes tha were required to revise their work in respong to the
feedback received. Theprose commentsindcate tha it was some of both. Two comments serve
to illudrate therangeof student reaction:

(reedback was provided by students who didn't know the material themselves, so they had no
objective way of evaluating our work. They didn't know what was available on the web, nor the
intricacies of the subject being covered. Also many evaluations rated various metrics less than
100% but provided no comment as to what needed improvement.O

Q think it should be made more clear that the purpose of giving feedback is to help the student
improve his/her work. If someone does not explain why he/she scored a feedback question in a
particular way, then the student does not know how to improve the work.O

1t@ hard to gan ingght on why the HI 216 students were mogt pleased with their feedback.
There were only two prose comments, onemildly favorable (O always undestoodwha | did
wrong, but| would have bendfited from hearing how others before me did goodbad in order to
hep mein my work.Q and oneunfavorable. Andtheonly comment from therunne-up
communication class was, Q don'tknowif anyoneever edited or commented on anything |
poged.O So therelatively goodpeaformance of these classes may simply indicate tha the
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students did not receive any feedback tha displeased them.

Similarly, onthe question about feedback hdping students improvether work, the highest

scores were garnered in thecommunication class, but the prose feedback does notindicate why.
There were three prose comments, oneof which indicated that no feedback was received. One
mildly unfavorable comment stated, Orhe feedback was primarily aboutthe mechanics of usng
thewiki. Theassignment was jug to find acitation and pog it. It was a @ou did it, or you didntO
assgnment. There really wasn't that much to @mprove @ However, one student did appreciate
thefeedback: Of | headed in thewrongdirectionwith my research it was easy for my professor
to point outand lead me in theright direction of focusO

On the other hand, the computer science and engineering students worried aboutreceiving
conflicting feedback:

| spent alot of time on my assignments to make sure they were high quality before | turned them
inthefirst time. The feedback | got from other students was almost always too vague to be of any
use. | also often disagreed with what they had to say. Sometimes students would recommend some
very off-topic info to add to the wiki. | didn't want to add this info to please one reviewer for fear
of then losing points with the othersin the stays-on-topic category.

But there were those who were pleased with ther feedback too, indicated by this comment:

Yesin one assignment | had paid very little attention to minute details regarding formatting,
readability etc. My reviewer exactly pointed where | was losing out on and it was very helpful in
raising the standard of my work.

5. Summary

This has been a very interesting experiment exploring theuse of wikisin classes. Thegoodnews
istha studentsin themajority of classesfeel tha wiki assignments promote critical thinking and
make it easy to collaborate with ther peers. Indeed, mog of the negaive comments on wikis
themselves were on having to learn a new piece of software, something tha will beless of a
problem as wikis become more widespread in education.

But thereis clearly roomfor improvement in assessment of wiki contributons The students
who felt mog postive aboutther feedback were those who had received the least feedback. The
students who made the mog negative comments were those who received peer reviews. From
this experience, we can condudethat the peer-review system needsto beimproved so that
students are reminded by e-mail aboutthe work they have to review and the deadlinefor
reviewing it, and there needsto be away to inform reviewers that thar review islackingin some
respect. We have already added afacility for theauthor to give feedback to higher reviewers.
We are working on a mechanism to automatically bring @utierOscores to theingructor@
attention, so tha students can be asked to correct errant reviews in atimely manne.

However, despite thefact tha the peer-reviewed students were more critical of thar reviews than
other students, they still were anmongthe mos enthudastic aboutwiki assgnments fromthe
standpont of critical thinking and collaboration. This offers hopethat peer review may proveto
be a scalable and effective means of assessing wiki contributions
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