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Abstract

Many aspects of traditional higher education mustréconceptualised for massive open
online courses (MOOCs). Formative and summatiesmsnent of qualitative work in
particular requires novel approaches to cope withriumbers involved. Peer review has
been proposed as one solution, and has been wadelyted by major MOOC providers but
there is currently little evidence about whethersitappropriate in the MOOC context, or
under what conditions. Here, we examine studerticgzation, performance and opinions of
a peer review task in a biomedical science MOOCe &Valuate data from approximately
200 student topic summaries and 300 qualitativer pee@ews of those summaries, and
compare these to student demographic data (geader, employment status, education,
national language) and to performance in multipleice tests (MCQs). We show that higher
performance in the written topic summary correlamgth both higher participation in the
peer review task, and with writing higher qualitgep reviews. Qualitative analysis of
student comments revealed that student opiniomemisefulness of the peer review task was
mixed: some strongly believed it benefitted thearhing, while others did not find it useful
or did not participate. We suggest instructionakign strategies to improve student
participation and increase learning gain from peeiew in the MOOC context.
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Introduction

Assessment and feedback in massive open online courses

As massive open online courses (MOOCSs), gain isangaprominence in education, it is
important to reconceptualise several importantsdezluding the definition of curriculum,
and how achievement is defined and measured (De&oal., 2014). MOOCs often have
thousands of students, with the most popular couosedate enrolling over 440,000
(https://about.futurelearn.com/press-releasesklgarn-delivers-the-largest-mooc-ever-as-
nearly-400000-learners-convene-for-english-langtlagming). Because of these numbers,
there is a risk that MOOCs become one-way inforomatransfer, and novel methods are
needed to complete the teach-learn-assess/feedpelek(Suen, 2014).

Most MOOCs on the UK-based FutureLearn platformraneassessed summatively, instead
offering Certificates of Completion or Participatitor a small fee. Summative assessment is
more widely used on the major platforms such asréswa and EdX. The use of automated
multiple choice questions (MCQ) to test knowledgd anderstanding throughout a course is
common on all platforms. However, it can be tinoesuming and challenging to write
MCQs that measure high-level cognition such asyaiglsynthesis, and evaluation (Suen,
2014). In particular, assessment of qualitativekwequires novel approaches to cope with
the numbers involved. It is logistically challengifor staff to mark the large number of
student assignments. Qualitative assessment mergfohe come either from other students
enrolled on the course, or from further develomntpmated processes to mark written work.
As MOOCs are beginning to be taken by students foredit (e.g.
http://blog.coursera.org/post/42486198362/five-eestreceive-college-credit), the
evaluation of suitable forms of assessment for tyye of online learning environment is
essential. Formative feedback, in particular dqaglie comments, is equally problematic. In
MOOCs with elements of social learning such as dhe in this study, staff and other
students can reply to individual learners in discus activities, which can provide useful
feedback both to those learners and to othersngagibut is not systematic. Staff can also
post generic feedback after assessments, and aetbneplies to responses in MCQs can be
used to provide feedback and direct students tdiaddl resources.

Principles of peer assessment

The benefits of using peer assessment and reviewaithing include the capacity to give
feedback to large numbers (Topping, 2009), andtridwesferable skills gained by students



during the process (Morris, 2001). Students geasmfreviewing as well as from their own
work being reviewed (e.g. Demiraslan Cevik, 2015owever, although many studies do
show clear benefit to peer assessment and revievevidence for their effectiveness on
learning overall is mixed, possibly because of tagiability of assessment tasks used
(Topping, 2010). In terms of student perceptioangnstudents believe that it improves their
learning, increases motivation, and helps them Idpveritical thinking and empathy
(Falchikov, 1986; Falchikov and Goldfinch, 2000; ri#zhan and Isaacs, 2001). However,
some students find marking others’ written assigmshelifficult, uncomfortable and time-
consuming (Hanrahan and Isaacs, 2001). It is anelbether these benefits and drawbacks
also apply in MOOC:s.

In this study, we use qualitative peer review. sTla less studied than quantitative peer
assessment (Topping, 1998), and as such has lpg®rsdrom the literature. However,
gualitative feedback, while harder to show religpind validity, can provide much more
detailed information about how a student can imertiveir work in future. Cho & Cho
(2011) show that peer feedback without grading owps student performance, and suggest
that quality comments focusing on meaning rathantburface features are more likely to
have this beneficial effect.

Peer review in massive open online courses

In the classroom, peer review is used not onlyntprove subject learning, but also to
develop transferable skills such as critical arialysommunication skills, and teamwork
(Morris, 2001). However, arguably, solving theusof assessment and feedback with large
student numbers, and improving the student expegiéand thus retention), have been the
main motivation for peer review in MOOCs to-date, naost of the literature focuses on these
aspects.

MOOC entry is by definition open, and as such pguréints come from a wide variety of
backgrounds. Overall, however, participants tende young, well-educated, employed, and
mainly from developed countries (Christensen et 2013). The potential range of
backgrounds and abilities may mean that learnersiatrin fact true peers i.e. they may have
unequal subject knowledge and language proficierfeytthermore, different learners likely
have their own, possibly very different, intendedrhing outcomes, illustrated by different
behaviour patterns such as ‘browsers’ versus ‘cdtachiearners’ (Koller et al., 2013); or
‘lurkers’, ‘passive participants’ and ‘active parpants’ (Milligan et al., 2013). As such, itis
possible that some learners may not engage withgssessment at all, and may drop out if it
IS a course requirement.



Coursera, a major MOOC provider, has developed ex peview system involving both
summative grading and qualitative comments. Thigsumultiple peer reviewers, with
students each commenting on 4 other pieces of wieder assessment grades on a geography
MOOC correlated strongly with tutor marks, but mtater reliability was poor (Luo et al.,
2014). Similarly, Admiraal et al. (2014) found lowmter-reviewer reliability in peer
assessment on three humanities MOOCs, with lowantarate reliability of peer assessments
as a predictor of performance in weekly quizzes faml exams. However, several groups
are now developing statistical systems to increlasaeliability of peer assessment, such as
UCLA’s Calibrated Peer Review software. This akopeer reviewers to ‘calibrate’ their
grading based on instructors’ grading of severaipda essays. However, only summative
scores can be calibrated (not formative commemid)raultiple peer reviewers are required
(Balfour 2013, Suen 2014, Diez et al. 2015). Shkalal. (2013) found that ordinal peer
grading was more robust than cardinal grading MG@OC. In contrast to the peer review
approach, EdX uses an Automated Essay Scoring (Af&8¢m trained on instructor-scored
student essays to grade freeform answers (Mitras$.,e2013). In general, however, AES is
not yet able to predict human scores for writingrencomplex than short essays with very
specific focus (Balfour 2013).

In a MOOC on Design, Kulkarni et al. (2014) fouthatt although peer and staff grades were
highly correlated, only 43% of students gave graaigsin 5 % of the tutor grade, and 66 %
within 10%, even after calibration had been perfedm Notably, however, this moderate
agreement of staff and peer grades was similathfoiin-person version of the course. This
suggests that consistency may be problematic rigardf whether peer review is in-person
or online. Qualitative feedback was not analysethe above studies, but there are anecdotal
reports of problems of wide variability in peer déack quality in a writing MOOC (e.g.
Gibbs, 2012). Staff oversight of reviewer commest@ possible solution, but would be
challenging with a large class size.

In summary, there is currently little evidence &tetmine whether peer review is useful in
MOOCs, and under what conditions. Here, we examstaodent participation, performance
and opinions in a peer review exercise in a biog@dicience MOOC. We evaluate data
from 203 student summaries and 314 qualitative pmgews along with demographic data,
to ascertain the suitability of this peer reviewaasassessment and feedback tool for MOOC
students.



M ethodology

Background

Data was gathered from a six-week MOOC entitledng@a in the 21st Century: The

Genomic Revolution’, which ran in May-June 2014tba FutureLearn platform. There were
over 7000 students enrolled on this course. Ofethasound 2500 were active learners (i.e.
completed at least one learning activity), 203 stigl submitted a written summary
assignment, and 192 students participated in ge@w (producing 314 peer reviews).

Student task - structure, instructions and scaffolding

i) Written summary. The student summary assignraedtthe peer review took place in the
final week of the course. Students were introduttethe topic of epigenetics through a
video and a short article. They were also inviteadvatch a video titled ‘Using a Scientific
Literature Database’ to help them prepare for thigtem assignments. Students were then
asked to write ~300 words in answer to the questidvhat do we know about how
epigenetic regulation goes wrong in cancer, andt Wimees of targeted treatment could arise
from our knowledge of epigenetic de-regulation am@er?’ Students were asked to report
which resources they used.

Links to four open-access articles were providedssist the students with this task, although
the instructions stated that students were fresetrch for and use any resource they felt
appropriate.

i) Peer review. Various instructional techniquas be used to improve the quality of peer
reviewers’ comments, such as using directed questoy sentence openers (Gielen et al.,
2010). Asking reviewers to make global judgemeiissed on well-understood criteria,
increases the validity and reliability of peer feadk (Falchikov and Goldfinch 2000).
Structuring feedback using a template may be beiaéfiGielen & de Wever, 2015; Ashton
and Davies, 2015). In this study, each studentew summary was passed on to another
learner electronically, who reviewed it and proddpialitative feedback under three specific
subheadings:

1. What did you like about the author's work?

2. Had they carried out research using reliableuees and had good use been made of
these?

3. How might the author improve the communicatibtheir key ideas?

Students could peer review as many written summaae they chose to, with numbers
ranging from 1-7.



Data collection

Demographic data was collected from students whaseho fill in pre- and post-course
surveys. Using a unique identifier code, this deda linked anonymously to 79 students who
participated in both the written assignment andgéer review process. Demographic data
analysed in relation to summary and peer revieopaance included age, gender, previous
level of education, whether students were curresrtiyployed or in full time education, field
of employment and country of residence.

Qualitative comments from students were gatherenh fthe ‘comments’' section associated
with the peer review task. Comments specificallstgoring to the peer review exercise were
also gathered from the post-course survey, and thencomments section at the end of the
week and course. Comments related to the topibeofveek in general (epigenetics) or the
course as a whole were not included.

Thematic analysis

Student comments were subject to content analgsigy INVivo software to identify themes
arising. The Miles and Huberman approach to aralgtiuction was used, with successive
rounds of coding (Punch, 2005). Coding started wliglscriptive nodes for each comment
(such as ‘word count was too low’ and ‘peer reviask consolidated my knowledge’).
These were then grouped into more inferential nedek as ‘benefits of being reviewed’ and
‘problems with assignment’, and finally further gped into overall ‘positive’ and ‘negative’
nodes). Coding categories were verified indepetigldy two researchers, to increase
reliability.

Staff assessment of student written summaries and peer reviews

Each student summary was graded (A-E) independbgttyo reviewers. Clarity, accuracy,
originality (based on a Turnitin report), ability adhere to the word count and the use of
references were considered. The reviewers compgrades, discussed differences and
assigned a final agreed grade to each report. riilmec used by markers is available on
request from the authors.

Marking criteria for peer reviews

Gielen et al. (2010) summarise criteria used tindefjood’ qualitative feedback, such as the
presence of thought-provoking questions or commeatsl constructive suggestions.
Whether feedback is ‘good’ can also be definedtbyccuracy and consistency with expert
feedback, or in terms of its style and general @ntMarking criteria were developed to



evaluate the quality of peer reviews, which incllidehether the students had attempted to
provide constructive criticism and whether instoust perceived their feedback on the
summary to be valid. To do this, each peer reviems wnatched to the original written
summary. In some cases more than one student badied a peer review for an individual
summary (highest number of peer reviews per studest 7; lowest zero). Six of the final
summaries were not peer reviewed. Peer review mafkas anonymised. Each peer review
was marked by two academics who later discussecaesd upon a final grade (0-3).

Analysis of Peer Review Grading

First, for all 203 written summaries we comparadisht proficiency in the written summary

exercise (grade obtained A-E) with the number efrpeviews completed. We also compared
written summary proficiency with the quality of paeview comments each student wrote
(grade obtained 0-3) using a t-test.

We then compared the demographics of the 79 stsidehb completed both written
summaries and peer reviews, versus the overall geapbics of the 747 students who
participated the pre-course survey.

For subsequent analysis, we compared the demoggafdnge, gender, previous education,
whether in full time work, and whether or not Esgliwas a national language in the country
of residence) of those who passed versus thosefailed the written summary assignment.

Because of the relatively small student number3, @&ch demographic category was split
into only two groups (e.g. age: under 45 and 0%gr 4

To determine whether success in the written summeaag associated with any of the
demographics, students were divided into 2 groufizass, grades A-C) and (fail, grades D
and E) - and Chi squared analysis was performed.

Next, to determine whether peer review quality veasociated with any of these same
demographics, the average peer review grade wasulatd for each category of
demographic and t-testing was performed.

Finally, we compared performance in the peer reviagks (written summary and the
subsequent peer review of other's summaries) wéhHopmance on quizzes within the
MOOC, to determine whether there was any correiatiosuccess between these tasks. If a
student submitted an incorrect answer they couly mguestions until they found the correct
answer. Therefore, each student’s average gradecalaulated by dividing the number of
guestions answered correctly on the first attenypthle total number of questions answered.
The average number of retries was calculated byrating the total number of unique
guestions answered by the total number of answdnsisted by a student.



Findings

Peer Review Quality and Grades

Firstly, the overall quality of peer reviews writtdy the students was high (Figure 2). The
majority of students’ reviews were an attempt tgegat least a reasonable standard of
feedback. Notably, a high number of students (44.9%) were allocated ‘summary non-

submissions’ (SNS) to review. These were ‘dummyitteln summaries entered by students
for various reasons that contained no relevantezdn®his may have adversely affected their
perception of the peer review process and influgwadeether they undertook additional peer
reviews. Students who were allocated this typeunfireary to review were not allocated a

grade.

Secondly, students who did well in the written suamyrtask gave significantly higher quality
peer reviews than those who did not (Table 1).tHewmore, students who did well in the
written summary task were more likely to completeltiple peer reviews (Figure 3). This
may indicate that more able students have higletdeof engagement with Peer Review.

Student Demographics, Participation and Performance

Demographic data was collected from 747 students pelnticipated in the pre-course survey,
of whom 79 participated in both the Written Summasgignment and Peer Review (Table
2).

Table 2 shows that a smaller proportion of fem#tes males participated in the peer review
task, compared to the total number of each gendéreastart of the MOOC. peer review

participation was also biased in favour of thosewhad a university-level education, which

could indicate that those without higher educatexperience may find the task too

challenging or intimidating. Younger students (4§e25) and those in full-time education,

categories which likely overlap, also showed praipaoally reduced participation in the peer

review exercise. These students may not wantke part in additional academic tasks
outwith their non-MOOC courses. Lastly, the retiend those unavailable for work showed
increased peer review participation, which mayaatk time pressure as a factor influencing
participation.

Which factors predict written summary and peer review success?



Of the 79 students who undertook the peer revieevcampared the demographics of those
who passed (38 of 79) versus those who failed (429 the written summary assignment
(Table 3). For each of these categories, the degmgndiriable was whether the student was
deemed to have written a satisfactory (grades AClinsatisfactory (grades D-E) written
summary. Chi squared analysis was carried outdoh e€ondition. This showed that working
full time and the level of prior education signdmtly altered the likelihood of students
passing the summary assignment. Students in f#-temployment were almost twice as
likely to fail the assignment. Students with a doate were significantly more likely to pass
the summary assignment (Table 3).

Of the 79 students who undertook the peer reviea/,campared the demographics (as in
previous section) with the average grade awardeachygemic staff to the peer review (Table
4). peer review quality was not correlated witle,agender, employment status, or level of
previous education. However, students in countwbsre English is a national language
gave slightly higher quality peer reviews, witharerage peer review grade of 2.5 versus 2.2

Performance in peer review versus performancein other assessments

Performance in the summary assignment was compgargxerformance in the formative
MCQs throughout the course using students’ uniquierELearn Identifier numbers, for the
79 students who completed the written summary eser(Table 5). Students who were
proficient in the summary exercise (grades A-C)enggnificantly more likely to achieve a
higher average grade in these MCQs and to reqeinerf ‘retries’ to obtain the correct
answer than those with a grade D or E in the summegrcise.

There were no significant differences in engagemasith MCQs when students were
grouped by demographic category, with the excepbbrage. Students aged 26 to 45
completed significantly fewer formative MCQs thrtwgt the course than those in other age
groups. The average number of MCQs completed (oaitatal of 65) by students aged 26 to
45 was 57, in comparison to 63 by students inthkioage categories (p=0.002).

We then examined the quality of peer reviews writhy students in comparison to their
engagement with the MCQs. Students who wrote iglality peer reviews were
significantly more likely to achieve a higher awggagrade in the multiple choice questions
(Table 6). Interestingly, these students were k##®ty to require significantly fewer attempts
to achieve the correct answer in the formative MCQtere was no apparent link between
the quality of peer reviews written by students #mel average number of MCQs that they
completed throughout the course, consistent witmikahl et al. (2015).

Student Perceptions of Peer Review



Student perceptions of the peer review task weresitigated by qualitative analysis of their

comments in the comments sections of the courseratite post-course survey. Overall,

students made a roughly equal number of positid¢ 48d negative (105) comments, with a
few specific suggestions to improve (6). Thredipgants named the peer review task as
their favourite part of course; 30 named it theadt favourite. Two people specifically asked
for more writing assignments.

Perceived benefits of peer review

Twenty-three comments identified specific positiagpects of having work reviewed by
peers (the other 70 comments may have also reféorether aspects of the task). These
included stating that the reviewer's comments wegeful or encouraging (7 occurrences),
and that they confirmed the writer's understandi@gand appropriateness of depth (2). In
keeping with this, seven students used the comntlergtad to thank their reviewer.

Participants valued the varied backgrounds of ¢éiveswers (2), indicating that some students
value different viewpoints. Writing for review byhers was seen as an additional and valued
challenge (2). Twelve comments mentioned specifisitiye aspects of reviewing others’
work. Seeing others’ insights and viewpoints wasnsas a benefit of being a reviewer (6),
including how others dealt with specific aspectg.(&ord limit) and seeing an example of
good writing. Three students noted that the actwiewing can confirm your understanding
of the topic. One student commented that they badchked the utility of peer review itself
from this task.

Commonest negative aspects mentioned by participants

Of those students (13) who disliked peer reviewctioally, almost half of these comments
(6) relate to receiving poor quality reviews. Students stated that they thought peers were
not qualified to review work, and / or that theyt isncomfortable reviewing peers. Only one
person had a previous bad experience of peer review



Discussion

Main findings. We show that students can benefit from the inclusiba peer review writing
exercise in a MOOC. While previous reports inthchigh variability in peer feedback
quality (Gibbs, 2012), this study highlights theewall high standard of qualitative peer
reviews completed by students on a biomedical seidiOOC. Performance in the written
task, peer review and MCQs was correlated, suggestiere are a group of students who
perform well across the board. However, studenhiop on the usefulness of the peer
review task was mixed: some strongly believed ridfigted their learning, while others did
not find it useful and a significant number did matrticipate. Certain groups may require
more support or scaffolding of the task - for exéerthose with less academic experience or
whose first language is not English.

Engagement with the peer review exercise. Not all MOOC participants chose to participate in
the peer review exercise. From analysis of theadgaphics of students at the start of the
course in comparison to those involved in peerewyiit seems that groups less likely to
engage were females, those in full-time educatioose with no previous degree and those
aged 18-35 (Table 2). The latter three groupdikety overlap, and it is possible that those
who are already studying formally may not wish twmplete additional academic tasks.
Retired learners were more likely to participateallE 2e), which suggests that time
constraints may be a key factor in determiningipigdtion. Another key group less likely to
participate was students with no prior university@ation. Although we cannot tell why this
was the case, we speculate that students withdageee may need more support with peer
review activities. It is vital to investigate thp®ssibility further if MOOCs are to fulfil their
aim of inclusiveness. However, it is importantnite that overall student participation in
MOOC activities is variable, with several distinpatterns of engagement depending on their
own goals (Milligan et al., 2013; Koller et al.,2&). Indeed, it is difficult to judge what level
of engagement with peer review is desirable, adestis set their own learning goals. It is
therefore conceivable that some students may chootst® do the peer review and still be
happy with their MOOC experience, depending onrtbein learning aims. The data in this
study does not provide evidence for or against glossibility, but it is important to explore
this further in the future. Awarding virtual ‘baglgj as rewards to learners has been shown to
result in higher levels of engagement with peeiergvin an online setting (O’Connor &
McQuigge, 2013).

A sub-group of students perform well throughout the course, including Peer Review.
Students who achieved the highest mark in the tyuafi their peer reviews had an MCQ
average grade of approximately 10% higher thanethggh the lowest quality peer reviews.
Similarly, students who were proficient in the Wit summary exercise were also achieved a
10% higher average MCQ grade than those who félledsummary exercise, and required



fewer ‘retries’ to pick the correct MCQ answer.u&tnts who performed well in the writing
exercise also completed more MCQs and more pe@ws\than poorer students, indicating
more engagement. These results are consistenGwitier et al (2014), who show that more
proficient students tend to engage and participagié and complete the course. Due to the
marking criteria for the quality of peer reviewsjdents who have a better understanding of
the course content are likely to have achievedgheri average peer review grade, since an
understanding of both the subject area and of wiest required of students in the peer
review process was required for what we deemed dohigh quality peer reviews.
Interestingly, students with lower quality peeriesvs required more attempts to select the
correct MCQ answers, but did not complete signifigafewer MCQs. This emphasises that
a good understanding of the subject area may bertant for positive engagement in the
Peer Review task.

Student perceptions of peer review in the MOOC. Students appreciated both having their
work reviewed and reviewing others’ work. Thesedings are similar to literature on
perceived benefits of peer review in other contewtisere many students say peer review
improves their learning and increases motivaticaldikov, 1986; Falchikov and Goldfinch,
2000; Hanrahan and Isaacs, 2001). In a Chemis®M, students said they learned from
providing feedback, demonstrated what they hadchésrand increased their understanding
(Comer et al., 2015). Although many students likeel peer review exercise, a significant
number of students viewed it negatively. This @ngistent with the mixed student
perceptions of peer review found in the literat(ianrahan and Isaacs, 2001; Vickerman,
2009). Surprisingly, only a few students disagresti peer reviewper se, stating that staff
should mark. This contrasts with Sluijmans et (2D01), who found that only 19% of
students agreed that students are capable of egsessh other fairly and responsibly in a
classroom setting. It may be that MOOC participaare particularly open to collaborative
tasks, as part of the MOOC ethos is participantabolation, compared to on-campus
students.

Implications for peer review design in MOOCs. Most of the negative comments were about
the practicalities of the exercise e.g. word liamd time constraints, and appropriateness of a
writing task. These issues could be addressedxplaiaing more clearly to students the
rationale for the exercise and format.

i) Mixed abilities. Some students said the task was too difficult, these numbers were
consistent with numbers for the MOOC overall (2786 course was too challenging in post-
course survey). This implies that the peer reviask is at the correct level for the course,
but that some participants found the course toaackd. MOOC staff should consider the
level at which they want to pitch a course, anduemghat course advertising is consistent
with this. FutureLearn is currently developing dtionality to allow groups within MOOCSs:



streaming based on interests, ability or backgroumdht better cope with a mixed student
group. This may be particularly important givee ffossibility of regressive collaboration in
peer feedback, where students are persuaded by fmeehange from an appropriate to an
inappropriate understanding (Sainsbury & Walker&00

ii) Instructions, signposting, and scaffolding

A significant proportion of summaries were not angjee attempt at a peer review

(‘Summary Non-Submissions’, SNS). It was perhagtsciear to students that they could opt
out of the peer review exercise. In order to maik section ‘complete’, many students (50
out of 313, 16%) therefore submitted random characdr an explanation of why they did

not submit the assignment. These ‘summaries’ wega tllocated to other students to peer
review, giving some students an unnecessarily negpeer review experience. FutureLearn
has since implemented technology that allows stisderequest an alternative assignment to
review in such cases. Alternatively, a separape Gut’ stream that allows students who do
not wish to complete the task to progress separé@ssiannilsson et al., 2015), or a quality
control step (manual or automated) to filter ouinmaries that do not contain academic
content, could also be used. Estévez-Ayres eP@l3) have developed an algorithm for

review allocation that minimises the number of stuld who don’t receive peer feedback.

Both review quality and performance quality inceeagith practice (Gielen & de Wever
2015, Cheng and Hou 2015). Multiple peer reviesksamay therefore be needed to see the
most benefit. Similarly, extensive scaffoldingteaching about how to write peer reviews
and make the most of feedback improves peer rewieslassroom settings (e.g. Taykiral
2015). However, this may be neither feasible @irdele in the context of a short (6-week)
MOOC. In this study, in a stand-alone peer revexercise with three questions to scaffold
the peer reviews, most peer reviews were judgedtély to be of high quality (Figure 2),
implying that this level of scaffolding was sufteit for students who chose to take part.

Given that MOOCs’ remit is in part to widen accesgducation, we would like to find ways
to better engage, and improve performance by dekesor less resourced students. Although
there was no relationship of prior education levigh peer review quality and no relationship
below doctoral level with written summary grade lflea4), it is important to note that
students with no university education were lesslyikhan university-educated students to
participate in the peer review task (Table 2c)n#ty be that peer review is better suited to
more able or experienced students, or that momagee or support is needed for particular
groups of students to benefit from it. Alternatiyeless able or experienced students may
benefit from additional instructions and scaffolglifor peer review. Most of the negative
comments about the peer review task were abodeggn and rationale (e.g. why the format
was a written summary or criticism of the word lniwe therefore recommend that the
rationale for the task be clearly communicatedttmlents, as emphasised in Planas Llado et
al. (2014). Finally, MOOC participation is gendyahternational, and our results suggest
that students whose first language is not Engligly need additional support in peer review
writing tasks.



Limitations of study.

First, the use of post-course surveys and comnsaasons means that this analysis reflects
the views of learners who choose to comment, and who have completed the course.
Second, the demographic data collected in the puese questionnaire may not reflect the
demographic mix immediately prior to the peer revexercise. Third, we were only able to
make inferences regarding whether English was @estis first language from the country
they live in: students whose first language is Eigmay reside in countries where English is
not a national language, and vice versa. Finalig, ¢conclusions we have drawn apply to
formative peer review of a written assignment, IM@OC with a mix of didactic and social
learning, and may or may not hold true for othemtests. For instance, English proficiency
may not be as important in, for example, a compptegramming task; or students may be
more accepting of peer review in MOOCs with moreiadearning.

Future Directions. Further investigations could address whether peaew in the MOOC
context produces learning gains directly, by examginperformance before and after the
exercise, or by specifically asking students aljmerceived learning gains. Cromer et al.
(2014) found that peer review can facilitate leagngains in a MOOC.
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Tablesand Figures

Table 1. Comparison of written summary grade \pgRr review grade.

* denotes a significant difference in the averagerpeview grade of students who passed
their written summary assignment compared to thdsefailed (p=0.019).

Written Summary Grade | Average peer review grade (0-3)

Pass (A-C) 2.7

Fail (D-E) 2.2




Table 2.Demographics of those who participated in peereng\gxercise compared to overall
student demographics at start of course.

(a) Gender
Start of course (%) Peer Review (%)
Male 27 42
Female 69 57

Note: Where the percentages do not add up to 18@3stbecause some respondents to the survey
have chosen not to answer this particular question.

(b) Country of residence

Start of course (%) Peer Review (%)
UK 79 76
USA 7 3
India 3 4
Spain 3 1
Australia 2 4
Greece 2 3
New Zealand 1 1
Canada 1 3
Nigeria 1 1
Germany 1 1

(c) Level of prior education

Start of course (%) Peer Review (%)

No university 24 13
Undergraduate Degree 42 46
Masters 26 29

Doctorate 8 10




(d) Age

Start of course (%)

Peer Review (%)

<18 4 0

18-25 22 11
26-35 16 18
36-45 12 14
46-55 15 18
56-65 16 23
>66 9 15

(e) Employment status

Start of course (%)

Peer Review (%)

Full time employed 35 34
Part time employed 17 15
Full time education 20 10
Unemployed 7 5
Retired 17 27
Not available to work 3 9




Table 3. The effect of demographics on written samynguality

Countries in which English is considered a natidaajuage were Australia, Canada, New
Zealand, Nigeria, UK and USA English is not coesatl a national language in Columbia,
Cyprus, Germany, Greece, India, Nepal, Pakistariugal, Russia, Saudi Arabia, Serbia, and
Spain. P-values are given for statistically sigaift results.

Where the total numbers are not 79 this meansstimae participants did not answer this
guestion.

Demographic Passed (A- | Failed (D/E) | Significance
Category ©) (Chi squared
analysis)
Age Under 45 13 (38%) 21 (62%) NS
Over 45 25 (57%) 19 (43%)
Gender Female 22 (49%) 23 (51%) NS
Male 15 (45%) 18 (55%)
Working? In full time work 8 (30%) 19 (70%) p = 0.018*
Not in full time work | 30 (58%) 22 (42%)
Education Doctorate 7 (88%) 1 (12%) p =0.017*
No doctorate 29 (43%) 39 (57%)
National English 33 (53%) 30 (47%) NS
language Non English 5 (31%) 11 (69%)




Table 4. The effect of demographics on peer review quality.

P-values are given for statistically significarguks.

Demographic Average peer review
Category grade
Age Under 45 2.4
Over 45 2.4
Gender Male 2.5
Female 2.4
Working? In full time work | 2.4

Not in full time| 2.4

work
Education Doctorate 2.5

No doctorate 2.4
National English 2.5
language ,

Non English 2.2

p = 0.046*




Table 5. Comparison of written summary grade with engagementormative MCQs
throughout course

t denotes a statistically significant difference=@®009) in the average MCQ grade in
comparison to students with a written summary grafléd-C. £ denotes a statistically
significant difference (p=0.0016) in the averagenber of MCQ retries in comparison to

students with a written summary grade of A-C.

Written Average MCQ | Average Average Number of
Summary grade (in %) number of | number of | students
Grade MCQ retries| MCQs achieving
(attempts  to | completed summary
achieve correct | (total 65) grades
answer)
A-C (Pass) 84 12 63 38
D and E (Fail) | 75+ 20; 60 41




Table 6. Comparison of the quality of peer reviews writtgnstudents and their performance
and engagement with the formative MCQs.

The average number of MCQs answered is indicatgdyfca maximum of 65. A peer review
grade of three is the highest. Students who weralfacated a summary to review and those
that could not be matched to their peer reviews {@tal) were excluded from this analysis.
T denotes a statistically significant difference{®20) between average MCQ grades in
comparison to students who were awarded an aveeayereview grade of three. I denotes a
statistically significant difference in the averageamber of MCQ retries (p=0.002) in
comparison to students who were awarded an avpesyeeview grade of three.

Average  peer Average MCQ| Average numbefr Average number Number of

review quality | grade (in %) of MCQ retries | of MCQs | students
completed (total achieving peer
65) review grade

3 82 13 61 41

2 79 17 62 25

Oand 1 72+ 25; 62 5




Pre-course survey (747) —
demographicdata collected

v

Start MOOC (2621)

v

MCQ quizzes throughout MOOC

¥

Final week PR exercise

submission’)

Submit written summary essay for review (203)
(44 were not genuine attempts at task —termed ‘summary non- —>

Demographicdata
matched to each
written summary and
peerreview
anonymously (79)

Staff assess written
summary quality

V¥

Submitreview of peer’s work (192)
- some students chose to review multiple
essays, resulting in 313 total peer reviews

Staff assess peer
review quality

v

Studentcomments collected

¥

Complete MOOQC (437)

v

"4

Y

\ 4

Quantitative analysis of correlations
between demographics, PR participation
and PR performance

Post-course survey (203) —comments
on peer review collected

_—7|

Qualitative analysis of 198 peer-
review-specificcomments

Figure 1. Flow chart of assessment in MOOC (studemhbers in brackets) and research

design.




Figure 2. Peer review quality, as judged by :

Grading criteria available on request from autt SNS= summary nosuabmissior
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Figure 3. Students who conducted two or more peégews were more likely to be proficient in 1
reading summary assignment.

Students who were awarded a pass grade A, B or @®®C academics were deemed profic in
the reading summary written exercise. Studentswaéne awarded a fail grade D or E in this exer
were deemed to be not proficie
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