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Abstract: Study groups are common approaches for students to study together at schools. However, little is known
about how this approach is suited to MOOC-based learning, where learners watch and discuss MOOC lecture videos in
a collaborative manner. Watching MOOCs with peers creates learning experiences that blend the way students learn
in classroom with learning through a computer. Students have the chance to ‘pause’ the professor as well as to discuss
with other learners. In this paper, we explore this type of MOOC-based learning. Findings from our longitudinal study
on spontaneous collocated MOOC study groups suggest that groups tend to stick to a certain kind of study style. A
strong positive relationship was found between how often students pause and replay the videos and the synchronicity
among groups. Further, synchronous groups tended to better perceive group learning experience, in terms of self-
assessed quality and mutual participation. Future MOOC designers as well as schools that offer courses in a flipped
classroom format can use the insights to provide guided support for MOOC group learners.

Introduction

Online education has boomed in recent years in the form
of MOOCs, and the main initiatives such as Cousera and
edX continue to embrace new partner universities world-
wide. This new trend democratises education, making
high-quality education accessible for learners from all
over the world. Most popular MOOCs are offered as
xMOOQOCs that are built upon the knowledge duplication
model (Siemens, 2012). Traditional pedagogical approach-
es are augmented with digital technologies through vid-
eo presentations and quizzes. Different from traditional
classrooms, MOQOCs attract a large number of learners,
which poses many new challenges for education research-
ers (Yuan and Powell, 2013). One direct consequence of
massiveness is the demolishing of the traditional manner
of instructor-learner interaction. MOOC learners do not
acquire direct learning feedback from instructors (Kop,
Fournier & Mak, 2011). Instead, automated processes
of algorithm-driven as well as peer assessment are em-
ployed to assign grades. Online forums are created in the
MOOC platforms, and allow learners to help each other
sothat “the learneris the teacher is the learner” (Siemens,
2006). However, learners are diverse and loosely coupled
and their discussions are autonomous and asynchronous.
These facts limit the learner’s potential to learn, so novel
MOOC pedagogical or organisational approaches are re-
quired to improve their learning experience.

Researchhasrevealedthatthemoreopenanonlinecourse
is,themorethelearnersseektoengageingroupsasopposed
to an open network (Mackness, Mak & Williams, 2010).
Groupshavethepotentialoffosteringdiscussion,argument
andclarificationofideas(Gokhale, 1995). Traditionalgroup-
based learning has been investigated intensively over the
years, and the results are widely published. Its two major

formats, collaborative learning (Dillenbourg, 1999) and co-
operative learning (Slavin, 1983), can aid students in the
learningprocess (Tsay &Brady, 2010).Bothgroup-learning
formatsintheliteratureareusuallyinitiated andstructured
byteacherswithdesignated activities. Evenwithout teach-
ers’ intervention, students commonly form spontaneous
study groups inorder to discuss courses and assignments.
It may be true that not every student can benefit from such
groups (Boud, Cohen & Sampson, 1999), but research has
shown that a spontaneous group of students will generally
deliver more valuable output that a student working alone
(Tang, 1993).

In the context of online learning, people naturally think
study groups refer to asynchronous, remote collaborative
groups. This group-learning format was explored by Curtis
& Lawson (2001) in a small course (24 students). Students
suffered from asynchronous discussion and collaboration
with strangers of diverse background. Face-to-face group
learning seems to be a theoretical solution to the afore-
mentioned problems, though many may claim that it is im-
practical when applied to online courses. Considering the
massivescaleof MOOCs,geographicalclustersarelikelyto
emerge. Thistrend canbe seenfromthe Coursera Meetup
website, where students that are geographically close to
eachotherhavetheopportunitytostudytogether.Further-
more, many universities are offering MOOCs to campus
studentsastheirfull/partialcourseschedule(Martin,2012)
inaflipped-classroomteaching format (Tucker, 2012). The
proliferation of flipped-classroom teaching has opened
even greater opportunities for students to form face-to-
face MOOC study groups at school. Current MOOCs em-
phasise individualising learning (Mazoué, 2013), so group
activities are rarely designed and enforced. However, the
central MOOC learning activities (watching lecture videos
and solving quizzes) can also be done in groups, fostering
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argumentsanddiscussionsthatarepotentiallybeneficialto
thelearners.Ourresearchaimstoexplore MOOC learning
inthe vein of spontaneous study groups. Traditional spon-
taneous study groups usually meetin public places such as
cafeterias or seminarrooms. These places are also suitable
forstudyingMOOCstogether. MOOClearnersusuallyhave
their own computers and may want to study at different
paces. It is then a natural practice to allow students in a
group to watch videos at their own paces, while a group
atmosphere remains to foster ad-hoc discussions. In this
paper, we explore how students in groups study togeth-
er, as well as the role of their study styles with respect to
their perceptions towards group learning. Inthe upcoming
sections, we will present our findings from a longitudinal
study of four groups of flipped-classroom students at our
institution.

Research question

Spontaneous groups do not study with guided instruc-
tions. The MOOC videos regulate their collaborative
learning processes. Therefore different study styles may
emerge interms of how videos are watched and when dis-
cussions are triggered in groups. An important aspect that
reflects the different study styles is whether individuals in
groups watch videos synchronously, given that each indi-
vidual is allowed to watch at his/her own pace. The more
the students in a group watch videos synchronously, the
more chance they have to foster discussions.

Ourresearchfocusisnotbasedoncomparingthelearning
outcome of different groups. Instead, we are interested to
know how MOOQOC learners regulate their study styles in
groups and how they feel about their learning styles. The
main research questions in this paper are listed below:

(1) What grouplearning stylesemerge with spontaneous
MOOQOC study groups? Do they watch lecture videos syn-
chronously?

(2) Dothestudystylesaffect students’ perceptionoftheir
group learning experience?

Method

Participants

We recruited 18 undergraduate students at our own in-
stitute to participate in the study between the second and
sixth week of two engineering courses, Numeric Analysis
(NAS, in French) and Digital Signal Processing (DSP). The
recruitmentof subjectswasgroup-based. Werandomly se-
lected volunteered groups of 4-5 students that fitted our
experimentschedule.Duetotimeandresourceconstraints,
we managed to recruit 3 groups for NAS and 1 group for
DSP. Each subject was compensated by 150 CHF plus a
printtextbook. Amongthestudents, 13 (8 males/5females)
were attending NAS in their first year, the rest (5 males)

were following DSP in their second year. Only 1 subject
hadpreviousMOOCexperience,andallsubjectshadgroup
study experiences. Since we organised the study groups
and the student subjects receive reimbursement for their
participation, the groups were not strictly spontaneous.
They did however shared several key ‘spontaneous group’
properties including no teacher intervention, autonomy
in choosing group members and how they study together.

Procedure

Each group met once a week to study the lecture ma-
terials in that specific week for at most 3 hours. Students
could leave if they finished earlier. Each week, there were
usually 6 videos for DSP (each of around 20 min) and 10
videos for NAS (each of around 10 min). They also had 3-4
sets of quizzes to complete. Students in a group gathered
aroundatable and each studentwas givenaniPad towatch
videos independently within his/her group. Students were
always free to decide when and how to watch videos and
discuss problems. The quizzes were also done during the
study sessions. Breaks were not granted for students, un-
less asked for.

Measures

Each session was videotaped. The iPads logged the stu-
dents’ video navigation events, including when and where
they viewed, paused, stopped and replayed videos. At the
end of each study session, we asked students to fill in a
questionnaire toassess their perception of grouplearning.
Responsesweremadeon 5-pointLikert-scales.Semi-struc-
tured interviews were also conducted at the end of each
session.

Analysis

The video navigation pattern

Visualizing how students played lecture videos is im-
portantforustogetintuitiveimpressions onhow students
worked in groups. We designed video navigation plots to
parallelillustrateindividual student’svideointeractionsfor
eachstudygroup.Fromthe plots,wefoundthatsomestudy
groups watched videos more synchronously while others
chosetoworkinamoreindividualisticmanner. Twoextreme
examples are illustrated in Figure 1. The horizontal axis
represents the timeline of a study group session and the
vertical axis denotes the timed positions within a video. A
clear straight line-segment with anon-zero slope indicates
a video was played without interruption; a straight hori-
zontal line-segment indicates a pause; jitters depict jumps
within a video, and the gaps between series refers to the
between-video pauses (solving quizzes or discussion). No
students asked for a break, and so the full series including
gaps give us acomplete picture of their on/off video group
study processes. The plotonthe left shows how NAS group
Iworkedinalmostperfectsynchronisationinthefirstweek,
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and the right plot expresses that the DSP group was quite
asynchronousinthefourthweek - group participantswere
mostly at different video positions or even watching dif-
ferent videos.
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Linearity and synchronicity indices

The two plots presented before visualised how group
students interacted with videos and how synchronous and
asynchronous group patterns appeared. To quantify these
patterns,weintroduced alinearity index and synchronicity
index.

Other M

7,000 8,000 9,000

Figure 1. Sample video
navigation patterns of study
groups from both courses.

(1) ‘Linearity index: this refers to the ratio between the
total length of all video content that is watched in a week
andtheamountoftimespentonthem.Possiblevaluesrange
betweenOand 1.Anindexof 1.0indicatesthatthefullvideos
wereplayedexactlyoncewithoutbeingpausedorreplayed.
Thisindexgivesusaroughideaofvideointeractionintensi-
ty. Both pausing and rewinding videos decrease the value,
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while searching forward and stopping in advance lead to
anincrease. Therefore the lower the values are, the more
additional time has been spent on the videos and the less
linear the video watching behavior is. We are interested
in an overall pattern of linearity. When we computed an
index value for a certain week, videos in that week were
takenintoaccountasawhole.Havingsaidthat,thereisonly
one value per group per week. If a student did not finish all
the videos, we only take into account the videos that have
been watched. In our experiment, NAS students generally
watchedvideosinamorelinearway (M=0.832,5D=0.113)
than DSP students (M=0.334, SD=0.125), indicating that
the DSP course is potentially of a higher difficulty level.

GET TotalTime as the duration of a study group session
SET SynchronousTime to 0
FOR each second in TotalTime
FOR each neighboring second ranges within 3T
IF the state of student A is the same as student B THEN
INCREMENT SynchronocusTime
END IF
END FOR
END FOR

SET PairedSynchronicity to SynchronousTime divided by TotalTime

Figure 2. Pseudo code for Computing
Paired Synchronicity Indices

(2)'Synchronicityindex’:thisindexisanotherfloatnumber
betweenOand 1. ltquantifieshowsynchronouslyaMOOC
study group watched video together. The higher the value
is, the more synchronised the group was. We define ‘paired
synchronicity index’ as the proportionof time during which
one student was doing more or less the same thing as com-
paredtoanotherstudent. The average of all possible paired
synchronicity in a group is the ‘group synchronicity index’.
Ifthe average is made on paired synchronicity with respect
tothesamestudent,itiscalled the ‘individual synchronicity
index’ for that student.

The ‘paired synchronicity index’ is computed by dividing
theaccumulativesynchronoustimebetweenthepairbythe
totallength of the study session. Synchronoustimeactually
meansthattwostudentsareeithersimultaneouslywatching
the same video content or not watching anything (e.g. they
mayhaveadiscussion). Perfectsynchronisationaccurateto
asecondis not necessary. Weintroduce threshold value ‘T’
(measured in seconds). For each second of a study session
we look at the T seconds both ahead and behind to see
if the pair of students was or will be watching the same
thing. In other words, we are checking if one student can
catch up with the other in T seconds. If the answer is yes,
then they are synchronised. The algorithm is described in
pseudo code in Figure 2.

Different T values result in different synchronicity indi-
ces. Figure 3 illustrates how synchronicity indices for all
groups in each week change by varying T between O and

600 (10 min). As we see, the larger the T is, the larger the
synchronicity indices are. The index values may converge
to one with large Ts. A close-to-zero T would only have a
theoretical meaning, because in reality we don't expect
different people to watch the same video frame simulta-
neously. We finally chose T = 50, where variances among
allpossiblesynchronicityindicesofdifferentsessionsreach
maximum (0.088). The largest variance indicates that this
Tisthe value that maximises the differences among all the
groups.Thisvaluealsomakesrealsense.Within50seconds,
the teacher usually explains the same topic so students are
synchronised on the same ground.

Group Synchronicity Index with Various Thresholds

Figure 3. Computing Group Synchronicity
Indices by Varying Thresholds

Results

The group learning patterns

While the linearity indices suggest individual video inter-
activity, the synchronicity indices indicate group dynam-
ics. The synchronicity indices for different groups over a
5-week period areillustrated in Figure 4. The data for NAS
group 1 was missing due to technical problems during the
study session. In this chart, four distinct time series stand
out, each representing a different group. We can see that
some groups always stayed synchronised, while others
tended to work independently. A clear cut is seen in the
middle range of the synchronicity index axis, which sepa-
rates more synchronised groups from less synchronised
groups. The series for each group fluctuates with relative-
ly small ranges, and the data almost does not intersect,
indicating a stabilised pattern. We built a mixed-effect
linear regression (MELR) model to test each group statis-
tically, with time (in terms of weeks) as the predictor and
group synchronicity indices as the response. The group
variable introduces a random slope effect. No statistical
evidence showed the synchronicity index for each group
change over time (p>0.1 for all groups). This suggests that
the group learning style, once used by a group, essentially
persists throughout the remaining study sessions.
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Predicting individual synchronicity

Group synchronicity indices tend to be stabilised while

individual synchronicity indices may vary. What factors

may affect an individual’s attitude towards synchronous

learning? Our first hypothesis is the difficulty level of the

videos, since students might be more willing to keep syn-

chronisation for discussion. We have asked each student

to rate how difficult the videos were on a 5 point Likert-

scale. Remember that only one DSP group was recruited,

and they were least synchronised among all groups. All

following statistical tests in this paper were conducted

solely on NAS groups. We built a MELR model by adding

another predictor variable: the video difficulty to a model

thatis similar to the previous model. The difference is that

we use individual synchronicity instead of group synchro-

nicity, and the data is from all NAS groups. As a result, no

significant correlation was found, indicating that students

react differently to difficult videos. There are no system-  Figure 2. Pseudo code for Computing
atic reactions of individual students to difficult situations.  Paired Synchronicity Indices

group

— NAS 1

synchronicity

_ - e — nas2

NAS 3

week

Asecond hypothesis is that the linearity index may influ-
ence synchronicity, since the less a student engaged in vid-
eos individually, the more chance they may have to remain
synchronised. A MELR model, with both time and linear-
ity index as predictor and individual synchronicity index
as a response variable was built to test the correlations
between linearity and synchronicity. The student variable
nested in groups introduces a random slope effect. The
resultis givenin Table 1. Linearity indices showed a signif-
icant positive correlation with synchronicity indices. The
Pearson’s correlation coefficient value is large, indicating
that the linearity index s a strong predictor of synchronic-
ity. A smaller linearity value indicates that the student has
been pausing or replaying the videos and therefore spent
more time on them. This makes it difficult for students to  Table 1: Correlations between
stay synchronised. linearity and synchronicity index

Estimated B coefficient with 95% HPD credible Pearson’s R
MCMC interval

p-value

Linearity 0.3355 0.1408 ~ 0.5890 0.951 0.0005
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Predicting perception of discussion

The next set of analysis aims at exploiting the relationship
between synchronicity and the perception of group dis-
cussion. We examined the perceived levels of equal con-
tribution and quality of discussion, which were acquired
from the questionnaire. For spontaneous groups, these
are important measures for gauging the effectiveness of
their study patterns.

Table 2: Correlations between synchronicity and perceived
level of equal contribution and discussion quality

Estimated B coefficient 95% HPD credible Pearson’s R p-value

with MCMC interval
Equal contribution 1.591 0.0962 ~ 3.3603 0.462 0.049
Quality of discussion 1.6323 0.0060 ~ 3.4530 0.667 0.021

Another two MELR models were built, with time and in-
dividual synchronicity as a longitudinal predictor. Likert-
scales of equal contribution and discussion gquality were
response variables in each model respectively. Again, the
student variable nested in groups introduces a random
slope.TheresultsareshowninTable2.Synchronicityindices
showed significantly positive correlation with both of the
perceptional scales with moderate correlation coefficient
values. It signifies that synchronous groups tended to per-
ceivebettergrouplearningexperienceintermsofdiscussion
quality and balanced participation. However, the R2 values
(0.213and0.445)ofthetwocorrelationsarerelativelysmall,
indicatingthat synchronicity donot contribute muchtothe
variations in the respective measures. This is not beyond
our expectations, as many other factors may contribute to
subjective perceptions.

Discussion and conclusion

In summary, our first finding is that the linearity of video
interactions is a strong predictor of synchronicity, which
in turn correlates with students’ perceived balanced par-
ticipation and quality of discussion in collocated MOOC
study groups.

Less individual engagement in videos leads to higher
synchronicity. This is simple to interpret, since fewer vid-
eointeractions increase the chances for students towatch
and digest the same topic at the same time, offering com-
mongroundthatfostersargumentsanddiscussions. Linear
watchingdoesnotalwaysimplylackofindependentthinking.
Highly synchronous groups, according to our semi-struc-
tured interviews, reported that they usually noted down
the problematic video moments while watching the videos,
and brought out every question in group discussion after
thevideo had finished. The groups were self-regulated and
students intentionally started and finished video watching
more or less simultaneously.

As regards students’ perceptions towards their group
learning experience, although we found that synchronicity
correlates with students’ perception towards the quality
and even distribution of their discussion, causality is not
assumed.Synchronicityitselfisnotacondition,butaresultof
manygroupprocesses.ltturnsoutthatsynchronousgroups
perceived better group learning, in terms of self-assessed
quality and mutual participation. The message behind this
resultismoreimportant,i.e.we shouldencourage synchro-
nous video watching for MOOC study groups.

If we now revisit the results of the correlation between
linear and synchronous video watching, we will find our-
selvesinacompromisingsituation.Adeeperinterpretation
of this correlationindicates that interacting with videos on
separate devices breaks synchronicity, or in other words,
synchronous video watching hinders individual video en-
gagement. Although we want to encourage synchronous
video watching, we may not reduce their chance in navi-
gating videos, which is a natural way for students to learn
fromtheirteacher. PerhapsabetterwayofformingMOOC
study groups is to engage the learners with synchronised
displays, if conditions permit.

Another important finding in our research is that groups
may work with different styles, but they were shown to
sticktotheinitial pattern. This is perhaps because aunique
group atmosphere was formed for each group during the
firstsession,andparticipantsgrewusedtoit. Thestability of
such group patternsinterms of synchronicity has a bigim-
plicationfororganisingMOOC-basedstudygroups.Though
groups can be spontaneous, good practices (e.g. explicitly
asking learners to stay synchronised) should be suggested
to study groups, preferably before their first session.

Massive courses by their nature bringtogether students
withdiversebackgroundsandskills. Lack of structured sup-
port has made MOOC difficult for individuals to follow. On
theotherhand,thismassivenesshasthe potentialtocreate

Research Track | 93



European

M S
Stakeholders
Summit

EMOOCs

014

groupstudyexperiencesforlearnersthatarelocatedclosely
to each other. Therefore, understanding the behaviour of
group learners is essential to the successful promotion of
study groups in MOOCs. This paper studied MOOC study
groups by analysing a longitudinal study with real MOOC
students from the university. The conclusions about syn-
chronous group watching MOOCs provide an insight into
howorganisersof futureMOOCsmightaddressthedesign
challenge.
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