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Abstract
Massive open online courses (MOOCs) are now well-established as a highly effective,
flexible and large participation capacity distance learning tool. They have enabled un-
precedented access to educational material for millions of people worldwide, however,
still suffer from significant student non-completion. Various theories have been proposed
but we still lack a comprehensive understanding of why such attrition occurs. Herein we
have analysed data from all MOOCs offered by the University of Exeter (UK) in 2018 in
order to investigate whether “Social Learners” (i.e. those which comment on MOOC
forums) exhibit differential non-completion than “Non-Social Learners”. Results demon-
strate that the former are considerably more likely to completeMOOCs, withmedian steps
(i.e. “click points”within eachMOOC) accessed (as a percentage of total steps) for Social
and Non-Social Learners ranging from 50 to 100% and 9–46% respectively. In addition,
the number of Non-Social Learners enrolled onto each MOOC was consistently greater
than the number of Social Learners, with ratios of Non-Social Learners to Social Learners
for each MOOC ranging from 1.75–11.30. Results therefore suggest that whilst Social
Learners are in the minority Social Learning is an important tool to prevent student
attrition.More research is therefore required in order to further understand themultifaceted
value of Social Learning (i.e. technical vs purely social) in order to inform future MOOC
design to maximise such benefits for students.
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1 Introduction

Access to education is widely considered a critically important mechanism to aid social
mobility. The substantial increase in the use of free or “low-cost” online educational
tools in recent years has represented a major step forward in the education of people
who are less able to enrol in more traditional educational activities (e.g. paid University
courses) due to, for example, cost, geographic location or caring responsibilities (Tsai
et al. 2018). Within this in recent years we have seen the emergence of massive open
online courses (MOOCs) who are defined as online courses with unlimited student
participation. They are typically offered by Universities for a wide range of rationales,
including as a marketing tool, to widen research impact or to prepare incoming students
(Kaplan and Haenlein 2016). Furthermore there are also many different motives for
MOOC enrolment ranging from career development to simply satisfying curiosity
(Kaplan and Haenlein 2016).

In 2018 over 80 million students enrolled in approximately 10,000 MOOCs offered
by more than 800 different universities. In comparison approximately 35 million
students enrolled in MOOCs provided by approximately 500 universities in 2015
(Colas et al. 2016). As such MOOC availability and student participation is currently
undergoing major global expansion and further information is required in order to
understand how MOOCs can be created for maximum personal and societal benefit.
MOOC creation is typically a relatively expensive process and as such it is critical that
each MOOC is both economically sustainable and pedagogically effective (i.e. deliver
the intended learning outcomes to a sufficient number of students) (van de
Oudeweetering and Agirdag 2018). MOOC funding is often provided by the MOOC
creator (i.e. the academic via a research grant rather than from the institution) (Richter
and Krishnamurthi 2014). This is a relatively sustainable business model because each
MOOC is funded by a specific grant in order to deliver a specific academic and/or
educational impact. Care must be taken, however, that each MOOC is created with an
inbuilt capability to enable students to maintain enthusiasm throughout in order to
deliver the intended learning outcomes (Vitiello et al. 2018).

1.1 Social learning in MOOCs

There are two main types of MOOC: xMOOCs and cMOOCs (Mohamed and
Hammond 2018). The former is characterised by the use of conventional e-learning
platforms which are typically individually orientated, well defined and instructional,
whilst the latter is characterised as more focussed on social learning (i.e. connectivity
and cooperation between learners). Whilst these two distinct types of MOOC serve
different purposes the multifaceted functionality of most MOOCs dictates, however,
that they can often be a blend of the two (Conole 2016). It is therefore apparent that
whilst particular MOOCs can be considered as ideally suited for certain students they
can simultaneous be considered poorly suited for other types of students (Hew and
Cheung 2014). MOOCs generally exhibit low completion rates (currently averaging
approximately 10% (Fidalgo-Blanco et al. 2016; Jordan 2013) which highlights the
need to investigate and refine the current model. Many explanations have been
postulated, however, one of the most common arguments regards the fact that MOOCs
are typically free and relatively quick and easy to enrol onto, which in addition to their
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“attractive layout” (i.e. high quality graphics), dictates that individuals can be attracted
to enrol without the full capacity, motivation and/or intention to continue to the end
(Aguaded-Gómez 2013; Wong 2016).

Social learning (i.e. connectivity and cooperation between learners) is a key aspect
of many MOOC platforms because it can enable scalable peer-based learning and as
such is likely to be a highly useful tool to maintain continued student motivation
(Brinton et al. 2014). Indeed social learning has also been demonstrated as effective at
raising student satisfaction via alleviating feelings of isolation and lack of impersonal
interactions (Lee et al. 2011; Li et al. 2014). Social learning in a MOOC can be
instigated by a call to action that will prompt learners to engage in discussion with
the wider cohort, share experiences or reflect on their learning with others.

Whilst anecdotally the feedback around these social learning activities has been
positive, and the platform provider encourages a social learning approach there is very
little data, that currently exists on the impact social learning has on the completion rate
of MOOCs (Onah et al. 2014). An obvious unanswered question is therefore:Do social
learners generally complete more steps within a MOOC than non-social learners?

This work has been established in order to provide preliminary data in order to answer
this question. The University of Exeter currently offers 12MOOCs which are all hosted via
the FutureLearn platform (www.futurelearn.com), and several more are currently in
preparation. They cover a range of topics, with titles ranging from: “Who Made My
Clothes?” to “Genomic Medicine: Transforming Patient Care in Diabetes” to “Learn
About Weather.” Such MOOCs have been created using a diverse range of funding
mechanisms and for various different (interconnected) rationales, however, they all include
inbuilt tools for students to undertake social learning. Herein the completion rate (i.e.
number of steps accessed) by students who are defined as social learners (i.e. individuals
which have left one comment or more on the MOOC forum) has been compared to those
who are defined as non-social learners (i.e. individuals which have left no comments on the
MOOC forum) has been analysed. Results are intended to inform the development of future
MOOCs in order to maximise their utility as next generation learning platforms.

1.2 Methodology

Two data files were downloaded for each of the MOOCs offered by the University of
Exeter in 2018: one containing data on the total number of “steps accessed” (hereafter
called the “steps accessed files”) by each student and one containing data on which
specific step the students have each commented on (hereafter called the “comments
files”). Within this “steps” are defined as discrete sections of each MOOC (e.g. a slide
or panel) which requires the student to then click a button to then access the next “step.”
Eight MOOCs were analysed: Empire: the Controversies of British Imperialism; Who
Made My Clothes?; Genomic Medicine: Transforming Patient Care in Diabetes;
Climate Change: The Science; Climate Change: Solutions; Learn About Weather;
Valuing Nature: Should We Put a Price on Ecosystems?; and Tipping Points: Climate
Change and Society. Individual users were identifiable with a unique 32 digit identi-
fication code (hereafter their “user ID”), however, no link was made between this, their
personal details, or the specific comments they made and as such their identity
remained anonymous. Moreover all comments in the “comments files” were identified
by a date and time signature only (i.e. the actual comment was not viewed).
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Social learners (i.e. students who have commented once or more) were first isolated
from the “comments files” by removing all of the “user ID” duplicates, using the
automated “remove duplicates” function in Microsoft Excel.

The number of steps accessed for each user in the “steps accessed files” was then
sorted in descending order. Each MOOC followed a different notation for each steps
(e.g. 1.1, 1.2, 1.3, 1.4, 2.1, 2.2, etc. or 1.1, 1.2, 2.1, 2.2, 2.3, 2.4). In order to normalise
this, each step was assigned an integer, ascending from 1. The “remove duplicates
function” was then used to delete all duplicate data and thus leave the data correlating
to the highest step accessed by all students (i.e. the both Social Learners and the Non-
Social Learners). The highest step accessed by each Social Learner was then deter-
mined using a VLOOKUP function (i.e. by correlating with the “user ID” from the
“comments file”). The total number of users completing each step was then determined
using a COUNTIF function. The highest step accessed by each Non-Social Learner was
then determined by using a IFERROR function (i.e. to determine which users were not
included in the Social Learner list) followed by an IF function (i.e. to state the number
of steps accessed for each user that was not included in the Social Learning list). The
total number of users accessing each step was then determined using a COUNTIF
function. Data were then normalised to percentage of each cohort, with Social Learners
and Non-Social Learners treated as being within separate cohorts.

2 Results and discussion

Table 1 displays the Ratio of Non-Social Learners to Social Learners for each MOOC. It
can be observed that the number of Non-Social Learners enrolled onto each MOOC was
consistently greater than the number of Social Learners, with ratios ranging from 11.30 for
“GenomicMedicine: Transforming Patient Care in Diabetes” to 1.75 for “Valuing Nature:
Should We Put a Price on Ecosystems?” (Table 1). This demonstrates that non-
collaborative learning is currently the most common mode of learning for all MOOCs.

Figure 1 displays the number steps accessed as a function of the percentage of the
cohort for Social Learners and Non-Social Learners. A clear difference can be observed
between the number of steps accessed by the Social Learners and the Non-Social
Learners, with the latter accessing significantly more steps. Table 2 displays median

Table 1 Ratio of Non-Social Learners to Social Learners for each MOOC

MOOC name Ratio of Non-Social Learners to Social Learners

Climate Change: The Science 2.24

Climate Change: Solutions 2.29

Empire: the Controversies of British Imperialism 9.38

Genomic Medicine: Transforming Patient Care in Diabetes 11.30

Learn About Weather 4.41

Tipping Points: Climate Change and Society 2.60

Valuing Nature: Should We Put a Price on Ecosystems? 1.75

Who Made My Clothes? 3.89
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and mean steps accessed (as a percentage of total steps) for Social and Non-Social
Learners. Median values ranged from 100% and 9% respectively for “Climate Change:
Solutions” to 100% and 46% respectively for “Valuing Nature: Should We Put a Price
on Ecosystems?” Mean values ranged from 70% and 32% respectively for “Climate
Change: Solutions” to 57% and 28% respectively for “Who Made My Clothes?”. This
demonstrates that Social Learners are considerably more likely to complete MOOCs
and conversely Non-Social Learners are considerably more likely to decline in their

Fig. 1 Steps accessed as a function of the percentage of the cohort for Social Learners and Non-Social
Learners. Social Learners and Non-Social Learners are considered as within separate cohorts in order for direct
comparison. Social Learners are defined as learners which have written one or more comment

Education and Information Technologies (2021) 26:2285–2293 2289



participation. It is worth noting that discussion forums within MOOCs generally
include both technical and social content. Unfortunately in the current work it has
not been possible to disentangle these two entities, however, it is likely that both would
have acted to decrease the decline in participation for Social Learners. In addition the
posting of comments on external forums (e.g. LinkedIn, Twitter, Facebook) has not
been considered in the current work which may impact these data.

2.1 Future prospects: Using social learning to foster student motivation for MOOC
completion?

The lack of completion rates for MOOCs has been attributed to numerous different
factors, however, it is likely that the lack of face-to-face engagement with the teacher
and fellow students, which can result in the feeling of isolation and disengagement, is a
major contributor. As such the major challenge is to design MOOCs where such
engagement can be facilitated.

Motivation is defined as an internal state that promotes, directs and sustains goal-
orientated behaviour (Bandura 2012). Glynn et al. (2011) suggests several entities
which influence motivation in learning, including: personal relevance, self-determina-
tion, self-efficacy and extrinsic factors such as gaining a prize or avoiding a penalty.
Many of these factors can either be directly or indirectly influenced by social learning.
For example both self-determination (i.e. the level of control a student has over their
learning) and self-efficacy (i.e. the confidence that a student has for achieving high
outcomes) can be enhanced by engaging with peers in order to discuss course material
and trouble-shoot problems. Furthermore social learning can also create a “student
community” which can help maintain motivation due to a wide range of factors from
simply providing the student with the knowledge that if they were to struggle to
understand a concept then they could reach out to peers, to career development (i.e.
networking with fellow students) (Kizilcec and Schneider 2015).

As well as having a positive impact on learner motivation, supporting an active social
cohort can also enhance the inclusivity of a course. Providing space and well-designed

Table 2 Median and mean steps accessed (as a percentage of total steps) for Social and Non-Social Learners

MOOC name Median: Social
Learners

Median: Non-
Social Learners

Mean: Social
Learners

Mean: Non-
Social Learners

Climate Change: The Science 68 11 61 32

Climate Change: Solutions 100 9 70 32

Empire: the Controversies of
British Imperialism

74 13 75 40

Genomic Medicine: Transforming
Patient Care in Diabetes

71 13 63 31

Learn About Weather 100 20 64 33

Tipping Points: Climate Change
and Society

100 38 81 50

Valuing Nature: Should We Put
a Price on Ecosystems?

100 46 75 51

Who Made My Clothes? 50 18 57 28
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opportunities for all learners to have a voice in the course can aid with learners feeling that
they are a part of the learning community as opposed to watching from the side-lines.

Often a ‘low stakes’ ice-breaker activity may be set at the start of a course to engage
learners. It can be less intimidating to contribute to a discussion when a learner does not feel
they may be exposing their knowledge, or lack of, within a subject area. Where learners
have commented once the data herein shows they are likely to continue to engage, having
made that initial contribution and becoming part of the social cohort. Consequently it can be
stated that there is a strong and real demand for future research into howwe can design and
implement MOOCs which foster and sustain Social Learning, and that Social Learning
should remain a fundamental component of the “MOOC capability toolkit” into the future.
Such research should, of course, be supplemented with enhanced knowledge of how to
develop MOOC platforms which are palatable to Non-Social learners who may become
dissuaded from continuing aMOOCwhich requires constant social engagement. Instead it
is likely that Social Learning should remain optional (in most instances) in order to cater for
the entire spectrum of students and within this the use of non-social motivational factors
(e.g. prizes) will likely be similarly important.

3 Conclusions

MOOCs currently exhibit relatively low student completion rates which highlights the
need to investigate and refine the current model. Herein the difference in student
completion rate between “Social Learners” (i.e. those which have left at least one
comment on a MOOC forum) and “Non-Social Learners” (i.e. those which have not
left any comments on a MOOC forum) has been investigated using Data from all
MOOCs offered by the University of Exeter in 2018. The following can be concluded:

(1) Social Learners are more likely to complete MOOCs than Non-Social Learners,
with median steps accessed (as a percentage of total steps) for Social and Non-
Social Learners, ranging from 50 to 100% and 9–46% respectively.

(2) Social Learner enrolment was consistently lower than Non-Social Learners, with ratios
of Non-Social Learners to Social Learners for each MOOC ranging from 1.75–11.30.

Results therefore suggest that Social Learning is likely to be an important tool to
prevent student discontinuation and steps must therefore be taken in the future in order
to design MOOC platforms to enable and cultivate Social Learning. Within this it is
important to constantly examine the nature of Social Learning (i.e. technical vs purely
social) and how this correlates with student attainment, performance and satisfaction.
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