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Abstract
Despite the proliferation of massive open online courses (MOOCs) and the impres-
sive levels of enrolment they attract, many participants do not complete these 
courses. High drop-out has been identified as one of the major problems with exist-
ing MOOC formats. Our work addresses two factors relating to non-completion. 
Firstly, MOOCs require a high degree of self-regulated learning (SRL) skills but 
most do not adequately develop such skills, thus making them inaccessible in prac-
tice to many. Related to this is the inflexibility and passivity of many current MOOC 
formats, preventing individuals from setting their own learning objectives and 
directing their own learning. This paper presents preliminary findings from an inves-
tigation into MOOC learners’ SRL skills and the relationship to how participants 
learn. Following a design science methodology, we have developed a novel MOOC 
platform to support learner choice and to assist participants in defining learning 
goals and developing individual study paths. This paper describes the architecture of 
the system and presents findings from a pilot MOOC developed on the platform. Our 
results indicate that there is a high demand for more flexible, self-directed learning 
but that MOOC learners exhibit deficiencies in specific SRL skills including help 
seeking and task strategies. The contextualised nature of SRL skills means that even 
learners with a strong background of formal education may not deploy the best strat-
egies for MOOC learning. This work is of significance to MOOC development in 
general as it highlights the need for targeted strategies to encourage SRL in MOOC 
platforms and innovation.
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Abbreviations
eLDa	� eLearning development adaptivity
SRL	� Self-regulated learning
MOOCs	� Massive open online courses
GS	� Goal setting
TS	� Task strategies
TM	� Time management
ES	� Environment structuring
HS	� Help seeking
SE	� Self-evaluation
SPSS	� Statistical package for the social sciences
SD	� Standard deviation
OSLQ	� Online Self-regulated Learning Questionnaire
MOSLQ	� MOOC Online Self-regulated Learning Questionnaire
Mgmt	� Management

Introduction

Massive Open Online Courses (MOOCs) aim to provide open access to high quality 
learning resources for large numbers of participants, regardless of their background 
or geographical location. Despite their rapid rise to popularity, and the large number 
of registrations MOOCs attract, many people do not finish, with average comple-
tion generally acknowledged as being 15% or lower (Jordan, 2013). High attrition 
has been identified as one of the major problems faced by MOOC providers (Sin-
clair et al., 2015). MOOC learners represent a vast online learning community with 
diverse interests, motivational drivers and existing learning skills and, while some 
studies suggest that low completion rates are rooted in factors relating to learner 
motivation, commitment and enthusiasm, evidence is emerging that some potential 
learners do not possess the necessary independent learning skills required to self-
regulate successfully and engage consistently within the prevailing MOOC format 
(Waite et al., 2013).

Learning in a MOOC environment depends on the capacity of participants to 
be effective, self-motivated learners. As captured by the concept of self-regulated 
learning (SRL), effective learning skills include aspects such as time management, 
prioritisation, planning, organisation of study and self-awareness (Bandura, 1997). 
Without such skills, learners working at a distance, in their own time and largely 
on their own may find it very difficult to maintain their initial momentum and to 
progress to completion. Despite this, most MOOCs show little awareness of the 
demands they are implicitly making and few provide the opportunity for learners to 
assess, personalised and explicitly develop their learning skills.

A common problem noted with MOOCs is their lack of pedagogic flexibility and 
adherence to one-size-fits-all “old-style” approaches of didactic, expert-led teach-
ing without adequate personalisation of the content to the learners learning styles 
and interests (Sinclair et  al., 2015). MOOCs lack more active and engaged learn-
ing strategies and the opportunity to be involved in directing one’s own learning are 
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rarely offered in courses on most major MOOC platforms. The widely-used, more 
passive teaching methods, such as video lectures, are less likely to engage students 
in exploring deep learning.

While pedagogic issues are problematic in current MOOC platforms, some com-
mentators have also raised the point that it may not be appropriate to use drop-out 
rates alone as a measure of success and that even defining what constitutes drop-out 
can be difficult (Clow, 2013). Learners who engage with a course at their own pace 
and to satisfy their individual learning objectives (rather than those of the overall 
course) may officially count as “dropouts” but yet have interacted with the course 
to their own satisfaction and achieved their objectives (Kizilcec et  al., 2013). The 
point here is not to excuse attrition by redefining the term nor to try to paint MOOC 
drop-out in a more positive light but rather, as noted by Clow, that “Where we have 
indications of problems we have a responsibility to do what we can to address them” 
(Clow, 2013, p. 4). That is, if our courses are not offering suitable flexibility to sup-
port participants in their preferred ways of learning then this is a cause for concern. 
A learner’s goal may be to study only certain parts of a course but the current mono-
lithic nature of most MOOCs means it is very difficult for learners to make informed 
choices about how this can be done and to find paths that are educationally cohesive 
and which meet their needs. Most MOOCs are stand-alone, give no idea of prereq-
uisites for different topics (which would support informed decisions about accessing 
individual parts) and provide little navigational support for a learner making pro-
gress in their own way. Flexibility in this respect also relates to the issue of self-
regulation by allowing users to take more control in directing their learning path. 
In a context which supports such flexibility, “success” in a MOOC can be related to 
learners’ own motivations and goals (Wang, 2014).

To investigate issues of self-regulated and self-directed learning in MOOCs we 
have developed a novel MOOC platform, known as e-learning development and 
adaptivity (eLDa), in which courses can be offered in a “traditional MOOC” mode 
(that is, as a structured, linear progression created by the instructor) but there is also 
the option for learners to choose their own learning paths. More additional features 
needed in a MOOC to inform and support learners in setting their own goals and 
determining a personal learning path which should include clarifying prerequisites 
for each unit of study (and supporting users in assessing their suitability). MOOCs 
platforms should incorporate adequate mechanism in assisting learners with the nav-
igation and visualisation of their progress while engaging with the course content. 
This paper reports the design and development of the eLDa platform and presents 
preliminary results from its use in hosting a live MOOC. Data collected from partic-
ipants allows us to determine preferences for different ways of learning and between 
externally-directed and self-directed study modes. This study aims to investigate 
the level of SRL skills among learners and the corresponding weaknesses observed 
in MOOCs. Further, using a survey instrument to investigate SRL, it is possible to 
investigate the MOOC learners’ strengths and weaknesses in different aspects of 
SRL and to relate these to their preferences for (and ultimately to their success in) 
different modes of study.

This paper is structured as follows. Firstly, an overview of relevant background 
literature is presented. Section 3 states the research questions addressed in this phase 
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of the work and describes the methodology used. Section 4 outlines the architec-
ture and development of the eLDa MOOC platform. Results of the data collection 
activity are presented in Sect. 5, followed by a discussion relating to these findings. 
Finally, we summarise conclusions and suggest areas for further research.

Related work

This section presents previous research relevant to the current study. First, this sec-
tion will cover self-regulated learning and its conceptualisation in online contexts. 
Then, current thinking on aspects of good practice for MOOC platforms will be 
discussed.

Self‑regulated learning

Developed by Bandura in the early 1980s, social cognitive theory recognises the 
importance of self-regulation in influencing all areas of purposeful human activity 
(Bandura, 1991). Bandura states: “Through exercise of forethought, people moti-
vate themselves and guide their actions in an anticipatory, proactive way” (Bandura, 
1991, p. 248). The concept of self-regulation includes factors such as self-moti-
vation, self-monitoring and development of personal standards. Further, there is a 
strong relationship between self-regulation and self-efficacy (an individual’s belief 
in their ability to successfully complete tasks and attain goals) (Zimmerman et al., 
1996). People who are effective at self-regulation are generally much more likely to 
take on challenging tasks and to persist in their efforts to achieve them (Zimmerman 
& Pons, 1986).

One of the main areas in which self-regulation has been greatly influential is edu-
cation. Self-regulated learning refers to the process by which a learner takes control 
of, directs and evaluates their own learning (Butler & Winne, 1995). It encompasses 
dimensions of metacognition (reflection on one’s thinking), strategic action (plan-
ning, monitoring, and evaluating progress) and the motivation to learn. A wealth of 
studies conducted over 30 years has discovered a strong link between high self-reg-
ulation and effective learning: self-regulating learners learn best (Butler & Winne, 
1995; Zimmerman & Schunk, 2001).

Definitions of the concept of self-regulated learning (SRL) have been expressed 
in slightly different ways by various authors. For example, Paris and Paris state that 
SRL “emphasizes autonomy and control by the individual who monitors, directs, and 
regulates actions toward goals of information acquisition, expanding expertise, and 
self-improvement” (Paris & Paris, 2001, p. 89). Zimmerman and Schunk view SRL 
as an approach that “seeks to explain how people improve their performance using 
a systematic or regular method of learning” (Zimmerman & Schunk, 2001, p. vii). 
In practice, SRL requires effective mastery of a range of skills generally acknowl-
edged to include goal setting, task strategies, help seeking, environment structuring, 
time management, and self-evaluation (Barnard et al., 2008). These may be broken 
down further into explicit, concrete aspects, for example, a student’s effectiveness 
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at environment structuring can be investigated by exploring whether they identify 
a distraction-free working environment for their study sessions; whether they are 
aware of what study environment suits them best and choose accordingly; and so on.

Some learners may implicitly recognise the need for SRL skills and demonstrate 
facility in developing and deploying them. More experienced learners and those 
who already have a background of academic study and achievement are more likely 
to have internalised and automatically put into practice appropriate SRL strategies 
which are effective for them(Zimmerman, 1998). The aspect of metacognition is 
important here since selfawareness of what works for oneself guides selection of 
the most suitable strategies (Butler & Winne, 1995). However, for many learners, 
explicit development of SRL skills, both early in their learning process and as an 
on-going process, is highly beneficial. A variety of research-informed approaches to 
development of SRL skills have been documented (Zimmerman et al., 1996).

Self‑regulation in online learning

When studying online or at a distance, SRL skills are likely to be even more impor-
tant given factors such as the greater need for learner independence, the lack of 
imposed structure for study times and the need to determine one’s own study envi-
ronment. Students who engage in more online self-regulatory activities are associ-
ated with better academic outcomes and higher retention, and also show a more pos-
itive attitude in online course satisfaction surveys (Fisher & Baird, 2005; Howland 
& Moore, 2002). Conversely, lack of SRL skills is observed to prevent online learn-
ers from achieving expected learning tasks (Barnard et al., 2009).

The strategies learners need to deploy to achieve effective SRL are likely to be 
highly context dependent (Zimmerman & Schunk, 2001). Hence there will be differ-
ences between the skills needed in a “traditional” learning mode and those required 
in an online learning environment (and between different online environments also). 
Hence approaches needed to support learners in their development of SRL skills for 
an online context may overlap to some extent with those used in a traditional set-
ting, but there will also be significant areas of difference. Some studies have sought 
to develop training tools which are specifically suited to online learners (and are 
themselves presented online) (Dabbagh & Kitsantas, 2005). Evaluating the effect 
of incorporating appropriate SRL skill training in an online course, Chang notes: 
“Students learning within a web-based environment with self-regulated learning 
strategies became more responsible for their own learning, more intrinsically orien-
tated and more challengeable. They tended to value the learning material more and 
became more confident in course understanding and class performance.” (Chang, 
2005, p. 217).

McManus explores differentiated learning approaches, finding that students 
with good SRL skills do not learn effectively within a strict, linear course structure 
(McManus, 2000). Conversely, students who are not effective self-regulators do not 
learn well in a highly nonlinear course where they are confronted with too many 
choices. The right level of autonomy in an e-learning course can empower students 
to develop SRL skills such as setting goals and planning a route to achieve them 
(Cunningham & Billingsley, 2002). In an autonomous course, learners can take 
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control over their learning instead of being dependent on a fixed instructional path 
and passively consuming given content (Moore, 1993) but sufficient existing SRL 
skills are needed to leverage this (McManus, 2000).

Self‑regulation in MOOCs

In the majority of MOOCs, the structure is highly linear and the teaching style is 
“top down” with content laid out by subject experts. Attempts to provide support, 
feedback and social contact are often made through activities such as forums and 
peer reviewing (Onah et al., 2014). In the context of the MOOC format, it is likely 
that a distinct range of SRL skills (and a high level of such skills) will be needed 
(Onah, 2017). Indeed, it is hardly surprising that the majority of participants in 
MOOCs are found to be highly educated, mature, experienced professionals with 
one or more existing degrees (Alcorn et al., 2014). Such learners are generally con-
fident in exploring new ideas to extend their knowledge and expertise by following 
their own chosen learning paths (Pintrich, 1999). However, the rigid structure of 
most MOOCs takes away control from the learner, leaving a content-centred, linear 
course in which the instructors set all the goals. Further, the passive nature of most 
MOOCs means that students’ options for effective, active engagement are inad-
equate, their engagement and interest may suffer and dropout more probable (Acad-
emy, 2013; Reparaz et al., 2020).

Despite the need for SRL skills in order to achieve success in a MOOC, many 
such courses do not appear to have been constructed with any idea of building in 
support for fostering these skills, either implicitly or explicitly. Although MOOCs 
are open to all, they often do not cater for the variation of SRL levels that might 
be found amongst a wider range of participants, with those who do not possess the 
required levels of SRL skills feeling lost and failing to progress (Clara` & Barbera`, 
2013). There is thus a need to ensure balance between the support and direction 
that some users will need, while as far as possible allowing effective self-regulat-
ing learners to control their own learning and set appropriate goals (Beaven et al., 
2014). Given that effective self-regulation is associated with enhanced learning and 
better retention it is surprising that little attention has so far been given to this in the 
context of the majority of MOOCs.

Instruments to assess self‑regulated learning

To evaluate students’ levels of SRL skills, a suitable approach or instrument is 
needed. Zimmerman and Pons used semi-structured interviews in which students 
were presented with a variety of learning contexts and asked what strategies they 
would use in each one (Zimmerman & Pons, 1986). This is a good way of obtaining 
rich data and generating new hypotheses, but it is not a practical means of assess-
ment for courses with large numbers of participants, particularly online ones. An 
early, influential survey instrument (the Motivated Strategies for Learning question-
naire, MSLQ) was developed by Pintrich et al. (1993). This self-report, Likert-scaled 
instrument was designed to assess student motivation and use of learning strate-
gies and has been widely used in other studies. A specific Self-Regulated Learning 
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Instrument (SRLI) was introduced by Lindner and Harris, and uses a similar style 
of question (Lindner & Harris, 1993). A review of SRL assessment for classroom 
teaching conducted in 2000 indicated that surveys, interviews, teacher assessments 
and talk-aloud walk-throughs were all commonly used (Winne & Perry, 2000). 
Given the contextualized nature of SRL skills, for online and distributed environ-
ments, an appropriately targeted instrument is needed. To assess SRL in an online 
context, Barnard et al. (2009) developed a survey instrument which captures a con-
ceptualization of SRL on six separate dimensions: environment structuring, goal 
setting, time management, help seeking, task strategies and self- evaluation. This 
instrument, known as the “Online Self-regulated Learning Questionnaire” (OSLQ), 
explores each of the six dimensions using between three and five questions. The sur-
vey instrument employed in the current research is based on OSLQ, adapted to the 
MOOC context.

Aspects of good practice in MOOC platforms

There are many existing MOOC platforms but there has so far been little discussion 
of pedagogic rationale in the development approaches of such platforms, their com-
ponents and features (Sinclair et al., 2015). This section briefly reviews aspects of 
established good practice informing the development of our novel platform.

Pedagogic practice in MOOCs

Much e-learning development has focused on the development aspect and the pro-
vision of learning resources rather than the instructional design needed to ensure 
effective pedagogic content (Alexander, 2001). As noted by Alexander, “Success-
ful e-learning takes place within a complex system involving the student experience 
of learning, teachers’ strategies, teachers’ planning and thinking, and the teach-
ing/learning context” (Alexander, 2001, p. 240). Success of any e-learning course 
implementation requires careful consideration of the underlying pedagogy and how 
learners engage with the online content (Govindasamy, 2001). In the majority of 
MOOC learning platforms, the main instructional tool is video mini-lectures. This 
approach has been criticised as a major misconception of how teaching works, with 
MOOCs from major providers not going beyond level 1 of Bloom’s taxonomy (Bali, 
2014). Some studies indicate the success of certain, specific strategies within the 
MOOC context include providing incentives such as badges, building activities 
around active learning, encouraging reflection and higher-order learning approaches 
and providing contact with staff (generally in necessarily impersonal form such as 
weekly emails) (Bali, 2014). Given the massive nature of such courses, pedagogic 
techniques must be scalable. Claims suggesting that current MOOCs can replicate 
traditional teaching for massive numbers of participants have been called naive, and 
the “student-facing” positioning of the major platform providers belies the reality of 
staff-poor, information provision which may be of benefit only to experienced, effec-
tive learners (Wiley, 2013).
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Feedback

Timely feedback is generally acknowledged as being of major benefit in the learn-
ing process (Bali, 2014). It is also noted to be related to the development of SRL 
since the cycle of action, evaluation and reassessment benefits greatly from the 
input of reliable feedback (Butler & Winne, 1995). In a MOOC, with potentially 
many thousands of participants and very few instructors, personal feedback and 
direction is problematic. Current approaches include automated feedback and 
peer review. However, there are difficulties with both these approaches and many 
MOOCs appear to offer extremely limited feedback. MOOC users often feel lost 
and unsupported and express the opinion that there is insufficient help available 
(Sinclair et al., 2015).

Incorporating learning analytics

With the potential to collect and analyse large amounts of data from learning 
environments, learning analytics is now being used in a variety of ways, such as 
for the identification of students at risk of dropping out (Siemens & Long, 2011). 
One significant role that learning analytics can play in the context of MOOCs is 
to direct more personal provision of feedback to learners. Given the importance 
of feedback, particularly to those who are learning in a self-directed MOOC envi-
ronment, receiving timely, relevant, personalized feedback and direction can help 
students evaluate their work, improve SRL and increase motivation in general 
(Arnold & Pistilli, 2012). This is another area with good potential but which is 
still in the early stages.

Methodology

The current work seeks to investigate issues of self-regulated learning and auton-
omy in the context of MOOCs. This section sets out the objectives of the work 
and the approach used to investigate the research questions.

Research questions

The specific research objectives addressed in the current paper are as follows:

1.	 What levels of SRL skills are demonstrated within a diverse MOOC learner group 
and are there particular areas of weakness which MOOCs should seek to improve?

2.	 To what extent do learners choose to direct their own study path as opposed to 
following a guided course?

3.	 Is there correlation between SRL skills and the learning path chosen?
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This paper reports the first stage of our research to establish needs and develop 
strategies for fostering self-regulated learning in MOOCs.

Overarching methodology

A design science research methodology was used. This paradigm centres on the 
development and evaluation of an artefact to investigate a precise problem or prob-
lem domain. The methodological approach involves six steps: problem identifica-
tion and motivation, definition of objectives for a solution, design and development, 
demonstration, evaluation and communication (Peffers et al., 2007). The approach 
is often incremental, with an artefact undergoing successive rounds of develop-
ment, evaluation and feedback of results into the next iteration. In the present case, 
the eLDa MOOC platform (described in Sect. 4) was developed with the first-stage 
objectives of (a) supporting two modes of engagement (self-directed and instructor-
led) and (b) collecting user data, in particular on SRL skills, learner preferences and 
chosen learning paths. Specifically, the introduction of user-directed learning paths 
requires support for making informed choices (such as clear preconditions for each 
element of the course, self-assessment of learners’ knowledge against prerequisites 
and information on where and how to fill in gaps if needed) and personalised learn-
ing maps of pathways taken so far, possible next steps and so on.

The platform has been trialled by using it for the development and delivery of 
a computing MOOC. The MOOC presents both computing concepts and provides 
grounding in Python programming and reuses tried materials from a previous course 
which had been run several times in “traditional” MOOC mode with over 900 par-
ticipants in total (Sinclair et al., 2016). In addition to the novel features relating to 
self-regulation, the course was designed to incorporate a number of the acknowl-
edged “good practice” approaches associated with promoting active learning and 
maintaining motivation in the MOOC context. The trial course developed for this 
stage of the research uses these existing materials as the basis for the new, experi-
mental approach. The course was advertised to the learners via a computer science 
teachers’ community network and students in a blended-learning classroom setting.

A total of 107 participants were recruited for the trial run of the course by adver-
tising the course via social networks, colleagues, the computing at school network 
and the local university community. The participants for the study were selected 
using purposeful sampling based on the registered learners. Due to the fact that this 
was being run as a live course, the need to provide a high quality learning experience 
was paramount and had to be balanced with the research needs of the exercise. A 
figure of around 100 participants was deemed to be a group size for which we could 
provide effective learning support in this initial delivery of the course. The 100 par-
ticipants are active learners who have engaged with at least one or more components 
or resources and who required one form of support or facilitation. The course was 
conducted over a period of 7 months from mid May to the end of December 2015. In 
advance of the data collection activity, appropriate ethical approval was sought and 
obtained from the university’s research ethics committee.
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Methods of data collection and analysis

Data collection for the current analysis was by means of a start-of-course survey 
administered to all course participants who enrolled on the computer science: com-
puting concepts & python programming (online) module. As well as the more usual 
demographic and satisfaction information gathered by MOOCs (about the user, their 
aspirations, their experiences of the course and so on), an SRL survey was included 
together with questions relating to participants’ preferences for mode of study. The 
SRL survey was based on the OSLQ survey discussed in Sect.  2.1.3 which is an 
established SRL instrument, previously validated by its developers (Barnard et al., 
2009). Our version includes slight modifications with targeted questions based on 
the concepts delivered and learners learning abilities to ensure suitability to the 
MOOC context. The survey questions were modified based on our research inves-
tigation, questions and the context of our MOOC provision. The instrument uses 
Likert-scale response questions covering the six SRL dimensions: environment 
structuring, goal setting, time management, help seeking, task strategies and self-
evaluation. The full survey is presented in Sect. 5.2.1.

The general course surveys were administered to all participants. However, in 
order not to interfere with the participants’ learning experience, cooperation with 
completing the more detailed SRL surveys was sought on an optional basis. The 
responses to this were therefore from a subset of the overall cohort which comprises 
all those that opted in. The quantitative data collected in the course were exported to 
SPSS and the SRL results were analysed to obtain cohort statistics and learner pro-
files using a variety of appropriate statistical tests.

The eLDa MOOC platform

The eLDa (e-learning development and adaptivity) platform supports a novel 
approach to MOOC development which aims to actively involve participants in 
directing and regulating their own learning. It provides the necessary framework and 
support for participants to set their own learning goals and to access resources suit-
able for their needs.

Each course (or “module”) is divided into “sessions” which correspond to a 
coherent topic of study that (in a traditional, directed MOOC mode) might form a 
week’s unit of work. Each session is made up of a number of “lessons” with related 
concepts and content. In a directed mode of study, lessons are generally offered 
sequentially and mastery of all previous lessons/sessions is assumed in the current 
one. The eLDa platform decouples resources at the lesson level. Prerequisites are 
introduced to inform learners of necessary previous knowledge and, where appro-
priate, in which parts of the current MOOC that can be found. Learners can decide 
whether they wish to tackle that lesson with their current knowledge of prerequi-
sites or whether they would prefer to review the suggested earlier lesson(s) first. A 
roadmap allows the user to see whether they have already studied the prerequisites. 
A learner can decide at any point to switch between modes. This can be useful, for 
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example, if a learner wishes to refresh their knowledge of parts of earlier material, 
but then follow the course in a directed way.

Development of the eLDa computing MOOC

The course implemented on the eLDa platform to trial the approach was a com-
puting MOOC, originally developed to provide continuing professional develop-
ment for UK teachers. This course had previously been run twice in a “traditional” 
MOOC format, with a total of over 900  participants. It was therefore possible to 
use tried and trusted materials from the existing course, adapting them to the needs 
and format of the current context and creating additional materials as needed. The 
course covered computing concepts, introductory programming using Python and 
computing pedagogy. It comprised seven sessions and a total of 41 lessons. Figure 1 
shows the standalone online course structure and visualisation of a few features.

Many features of “traditional” MOOCs were maintained, such as teaching vid-
eos, quizzes and forums. As noted above, care was taken to include other aspects 
of accepted good practice, such as incentives in the form of badges and social com-
munication tools. Additionally, decisions were made on several aspects which could 
enhance the learner experience. For example, one such feature was the introduction 
of a facility for learner-tutor and peer-to-peer interaction. Although not the focus of 
the current analysis, this was thought a useful means by which to encourage social 
interaction and provide additional support. It was important to explore different 
opportunities for social learning given that participants on a self-directed path are 
not following a set timetable and it is therefore more difficult to coordinate interac-
tions on, for example, a general forum.

Fig. 1   Visualisation of the standalone online course on eLDaMOOC Platform
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Novel features necessary to the approach as described above were incorporated, 
such as the provision of information on prerequisites and the use of a road map to 
allow the learner to visualize their learning path (as illustrated in Fig. 3).

User response data was collected via built-in surveys. Similar to many MOOCs, 
general data on participant demographics, aspirations and so on was collected via 
a course entry survey. In addition, mini surveys were used in each session to elicit 
users’ feedback on the resources and on the suitability of recommendations made to 
them by the system. Learners then have the opportunity to provide useful informa-
tion about the suitability of the recommended resources via the prerequisites system 
to their learning trajectory. The SRL questionnaire was administered at the start of 
the course to ascertain participants’ starting levels of SRL skills. Log data was also 
captured, recording all actions by participants throughout the course.

Design goals

The main design innovation is to support users in managing their learning if they 
wish to set and pursue their own study goals (Onah & Pang, 2021). There should 
still be the option to follow a learning path provided by the course instructor, allow-
ing navigation of the full course in a guided, structured manner to achieve the overall 
course objectives. Thus, the platform should support two modes of learning: a self-
study mode and the instructor-led mode in which a recommended order of topics 
covers the full course curriculum. To support users’ self-directed learning through 
informed choice, the system should offer advice on (but not enforce) recommended 
prerequisites for each topic and provide a map for learners to visualize the elements 
they have studied so far.

The platform should support good data collection and analysis features in order to 
evaluate participants’ SRL levels, path followed, interaction log data, attainment and 
evaluation responses on aspects such as satisfaction (Onah et al., 2021a). Since this 
is both a research tool and a platform for a live course, data collection is a particu-
larly important aspect of the requirements but needs to be balanced with the need for 
learners not to be over-burdened with feedback requests.

In addition to the novel SRL features, the platform should, as far as possible, inte-
grate a variety of acknowledged MOOC “good practice” features to support learners 
and mitigate against participant dropout. Again, although used as a research tool, the 
platform will be hosting a live course and it is important to provide a good learning 
experience to participants. Features include, for example, private messaging support 
for peer-to-peer and student-to tutor discussion to increase social learning. This is in 
addition to forums and provides a further support mechanism for students, allowing 
self-organization of smaller discussions between those students currently at a similar 
point. It can also encourage communication for participants who are nervous about 
contributing to a public forum.

The framework should encapsulate a mechanism for instructors to state lesson 
prerequisites and for these to be used to inform learners working in self-directed 
mode (Zhu & Doo, 2021). This can also provide an additional means for an instruc-
tor to monitor the learning progress and study patterns of the learners. The novel 
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features of this architecture allow participants to self-direct their learning and to 
receive appropriate instructional support in order to attain their course objective, 
whether that is in reaching goals of their own or undertaking the full course in 
instructor-led mode (illustrated in Fig. 2).

Description of the architecture

The overall architecture is illustrated in Fig. 2. When an individual has registered 
and logs in, they are presented with a map visualising the whole module (or course) 
showing the sessions and the lessons which contribute to them. At this point, learn-
ers can decide which route to follow in order to attain optimum benefit from the 
course resources. The visualisation of the course and the statement of prerequisites 
support learners in making an informed choice of relating to their initial learning 
path. This is not fixed in the sense that a learner can decide at any point to switch 
between modes, either opting for a more structured, instructor-led path through part 
of the resources, or deciding to set their own objectives and change to self-directed 
learning.

The learner’s route

The dotted line in Fig.  2 indicates the pathway for self-directed learners. These 
learners can move freely from one resource to the other without any structure or 
restriction. Their progress and completion of individual lessons will be reflected in 

Fig. 2   Architecture of the eLDa platform
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their personalised course map, allowing them to see at any point which areas they 
have completed.

The solid line indicates the pathway for the instructor-led mode of study. Learn-
ers who chose this route are led through the course in a structured, instructional 
manner. The learners in this route are restricted to following the course resources 
in a sequential order. While in instructor led mode, a student must complete all 
the associated prerequisites before going forward in the course. In the flow of the 
study, as noted above, learners may decide at any point to switch learning mode and 
become self-directed for the remainder or part of their study. Again, this decision is 
supported by the learner’s course map and by consideration of prerequisites for the 
different lessons in the course.

Interactive support

All learners on either mode are supported by a number of features which are 
regarded as general good practice within MOOCs. These features are associated 
with increased motivation and promotes learner interaction and engagement. The 
following elements are incorporated.

Quizzes  These allow learners to evaluate their understanding of the course concepts. 
They also provide instructors with information on learners’ progress and form the 
basis for awarding badges and certificates.

Exercises and solutions  Each lesson (apart from the introductory one) has program-
ming exercises and model solutions embedded. This is another element which sup-
ports learners’ self-evaluation of their understanding. Providing model solutions for 
the programming elements allows students to work through (at least to some extent) 
problems in programming and compare their own solutions.

Forums  This interactive component enables learners to seek help from peers and 
tutors. It also encourages active participation and engagement, both through the act 
of asking questions but also through suggesting answers and contributing to general 
discussion of course issues.

Badges  Digital badges have been shown to provide an incentive which (for some 
learners at least) acts as a motivating factor and encourages participation (Gibson 
et al., 2015). Digital badges are described as symbols for certifying learners’ knowl-
edge, their skills, and their competencies on several web-based platforms including 
MOOC (Hensiek et al., 2017; Mah, 2016). Badges are awarded when a learner starts 
the course and when they complete a lesson. Learners who complete the full course 
(following whatever mode) are awarded certificate of recognition.

Progress map  This provides the learner with an individual visualisation of the les-
sons and sessions completed. It indicates the concepts already studied and also shows 
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the topics left to complete. This component helps direct and support learners in iden-
tifying their next step and accessing the appropriate resources quickly.

Surveys  These are vital for the collection of data relating to learner demographics 
and course satisfaction. However, they are also an important element of SRL for 
the learners, encouraging respondents to reflect on their learning and to be active in 
reviewing the provision of the course and influencing its direction for future learners.

Performance measuring metrics  The performance of the online participants was 
measured using the in-lesson quizzes and practical exercises.

Implementation

The eLDa course platform was implemented using WordPress—a free and open-
source content management system based on PHP and MySQL. The choice of 
WordPress for this study was motivated by its suitability for incorporating the novel 
features of different learning modes and paths and for allowing the representation of 
learning prerequisites via compatible plugins. Before choosing WordPress, several 
other learning management systems were investigated. Despite their advantages in 
terms of learning support functionality, their structure and components made it more 
difficult to implement the novel features and requirements of the eLDa architec-
ture. WordPress allowed a prototype (yet robust) system to be developed relatively 
quickly. For example, as illustrated in Fig. 3, WordPress creates a visual representa-
tion of the course content for mapping the session and lesson structure. This visuali-
sation enables the learners to view an overview of the content and a representation 
of their own progress in a clear and simple manner.

Additional PHP plugins were created to support further required functionality 
and features of the learning system. The Sensei plugin was used to create course 
content and lesson prerequisites; Wordfence provided security features; and Google 
analytics were applied to capture and represent the learner data both from the sur-
veys and course resources such as modules, lessons, badges, videos and transcripts 

Fig. 3   Visualisation of course elements completed
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triggered from event log interaction. Other elements of the system include: an 
Apache web server; Macintosh Apache MySQL PHP; MySQL 5.5.42.cll.lve for 
database management.

Results

This section reports the initial results from data collected at the start of the course 
relating to participants’ demographics, their aspirations and their SRL skill levels.

Participant demographics

Of the 107 registered participants, 59.3% were male and 40.7% were female. Over a 
third (37.0%) were in the age range 35–44 and just over a quarter (25.9%) were aged 
between 25 and 34 (Fig. 4). In this course, less than 20% of participants were aged 
45 or over.

In line with previous research, our data indicates that the majority of participants 
(over 70%) were either graduates or current undergraduates (as illustrated in Fig. 5). 
Thus, most had existing experience of formal learning at a graduate level. It might 
therefore be expected that, in general, levels of SRL skills would be high.

Several questions in the pre-course survey explored the participants’ specific 
goals and their motivation for studying the course. In particular, they were asked 
what they expected to achieve by taking the course. Most frequently stated reasons 
are shown in Fig. 6. Most (over 60%) were motivated to learn new knowledge and 

Fig. 4   Age of MOOC participants (n = 107)
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Fig. 5   Learners’ highest level of education

Fig. 6   Learners’ expectations
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skills directly related to the computing topics of the course. A further group (just 
under 10%) expressed their main objective as receiving a certificate rather than mas-
tering the topic itself. A substantial minority (around 25%) were mainly driven by an 
interest in finding out about MOOCs and online learning and by a general curiosity 
to find out about the format. Over 5% of participants saw the course as a social expe-
rience in which they would be able to meet new friends.

The responses can be divided into two distinct categories: those participants for 
whom learning the subject is the primary motivation (about 60%) and those who 
have more abstract or tangential reasons for taking the course and who are less inter-
ested in mastering the subject (about 40%). The aims of the second group may be 
appropriate to their personal needs (finding out about MOOCs represents the acqui-
sition of a different area of knowledge; making friends is a valuable social function). 
However, these are not directly related to the learning objectives of the course itself. 
This supports the view that, because goals differ between participants, no single, 
simple measure can be effective in judging whether the course met the students’ 
needs. Some of the objectives may be outside the scope and intentions of the course 
providers, yet these can nevertheless act as legitimate motivators for participants. 
Without asking each individual learner, it is not possible to know what their objec-
tives, whether they have been met, or whether they are ones which the course would 
aim to fulfil.

Self‑regulated learning skills

A subgroup of the enrolled participants (11 out of 107) completed the SRL survey. 
This study presents a small sample of data. This means that there is a lower reli-
ability and we could not draw any logical conclusion. It is difficulty to generalise the 
result in the study due to the small sample size. The survey was a modified version 
of the OSLQ instrument adapted for use with MOOCs which will be referred to as 
MOSLQ. The survey questions evidence the six separate dimensions of SRL: goal 
setting, environment structuring, time management, task strategies, help seeking and 
self-evaluation.

SRL survey responses

Table 1 shows the results obtained relating to SRL skills of course participants. The 
first column of the table indicates the SRL dimension evidenced by that question as 
follows: self-evaluation (SE); goal setting (GS); time management (TM); environ-
ment structuring (ES); task strategies (TS); help seeking (HS). The percentage of 
participants selecting each of the Likert responses 1–5 (strongly disagree to strongly 
agree) is shown for each question in percentage, together with the average response 
for the item. As can be seen, there is a considerable variation in average responses 
(from 2.18 to 4.18 out of 5) indicating that some aspects of SRL are better devel-
oped than others.
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The help seeking dimension is an indication that the learners were using the discus-
sion forum provided for each of the lesson to ask for help and support from their peers 
and the tutors.

The lowest score related to writing down goals. While participants mostly claimed 
to set high standards for their work, fewer were likely to focus on articulating the objec-
tives of their study and, even if they did, most did not keep a record. At the other end 
of the scale, most participants agreed or strongly agreed that they would be proactive in 
engaging and monitoring their progress on their chosen learning path.

The individual questions contribute to the six dimensions of SRL. Table 2 shows 
the results grouped according to these dimensions revealing a noticeable difference 
between scores on each. Respondents self-reported as being particularly effective 
at self-evaluation which incorporates reflecting on their own learning and reviewing 
their progress. However, they were much less inclined to seek help. Previous research 
by Onah et al. (2014, 2015) has noted the issue of low social participation by many 
learners. Our results show that a high proportion of learners set out with every inten-
tion of not engaging in forums (in our MOOC over 45%) or using other peer/tutor sup-
port channels (nearly 64% here). Although these results are from just one, small group 
of MOOC learners, they are nevertheless surprising and indicate an area for further 
investigation.

On any of the SRL assessment questions, it might be said that to indicate a “good” 
level of that particular skill, a learner should be selecting either “agree” or “strongly 
agree”. That is, we would view a score of 4 or above as indicating good SRL in that 
area. Table  2 shows that the only dimension for which the average achieves this is 
self-evaluation. It may be said that the results therefore indicate considerable room for 
improvement in all areas.

Visualisation of SRL results

Figures 7 and 8 use radar charts to emphasise the contributions of the different SRL 
dimensions, providing a visual presentation of the overall SRL profile. Figure 7 under-
lines the fact that, even in dimensions with a score of above 3, there are individual ques-
tions indicating areas in which considerable improvement could be made. For example, 
goal setting achieves a score of 3.35 but recording goals only achieves 2.18.

Figure 8 Clearly shows the lack of help-seeking intention amongst the group. It may 
be that MOOC learners do not expect this to be an effective way for them to study, 
however, it is concerning that some plan never to contribute or seek help in any way. 
The result has shown low help-seeking dimension from most of the learners

Table 2   Overall average result 
for each SRL dimension

GS TS TM ES HS SE

3.35 2.98 3.41 3.67 2.41 4.05
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Fig. 7   Visualisation of average SRL scores

Fig. 8   Visualisation of average SRL scores by dimension
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Results by individual learner

The results shown above represent the average position across the whole cohort and 
provide an indication of which SRL skills are under-represented in general. For each 
individual learner (and if the system is to provide personalised support) it is impor-
tant to consider the individual profiles of each participant. Given the small number 
of respondents in our sample, it is possible to present here the profiles for all 11. 
Table 3 shows the average SRL score for each learner. While there is one outlier in 
the average SRL score in each direction (that is, one learner with an average of 4.33, 
another with average 2.67) most respondents had average scores of between 3 and 4. 
Given that the participants have a successful track-record in formal education, and 
bearing in mind that a level of 3 represents a “neutral” response to questions, these 
numbers are lower than might have been expected.

Table 4 provides the descriptive statistics for the 11 participants in the study.
Figure 9 shows the learners’ SRL scores. While two learners may have a similar 

average, their profiles may differ considerably with each having their own particular 
SRL strengths and weaknesses. Hence, to provide effective support for SRL it is 
necessary firstly to perform a diagnostic assessment and secondly to provide differ-
ent strategies depending on which dimensions are weak. Again, the low emphasis 
placed by all but one learner on help-seeking is striking.

As well as investigating MOOC learners SRL levels, we were interested in find-
ing the participants’ preferences for mode of study and hence the likely take-up 

Table 3   Average SRL score for 
each learner

Learner Average 
SRL score

1 3.50
2 3.00
3 3.17
4 4.33
5 3.33
6 3.33
7 3.50
8 3.17
9 2.67
10 3.83
11 3.67

Table 4   Descriptive statistics 
for 11 participants

Descriptive Statistics

Mean 3.41
SD 0.441621
Min 2.67
Max 4.33
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of self-directed learning paths. The two basic modes of study offered were: self-
directed and instructor led. However, given that the platform supports switching 
between modes it is also possible for learners to plan a combination of the two. This 
might also be regarded as a self-regulation strategy as it involves choice and direc-
tion by the learner. Further, since the SRL survey was administered at the start of 
the course, some learners were not yet decided. The number of learners selecting 
each of these four options is shown in Fig. 10. The results show that the majority of 
learners would like either to direct their own learning entirely or to move between 
modes, suggesting that for many MOOC learners more self-direction would be 
highly desirable.

Relationship between SRL and study mode

We are interested to see whether levels of SRL skills relate to participants’ choice 
of learning path and, ultimately, to their attainment within MOOC study. The lat-
ter question will be considered when data from the completed course is collected 
and analysed. At this point, the available data relates to the start of the course and 
students’ intentions towards mode of study. A quantitative analysis of the relation-
ship would be preferable. However, for the small number of data points available in 
this preliminary study, it is not possible to meaningfully apply quantitative methods 
to the data. For example, although the Fisher exact test is applicable to small sam-
ples, a data set of only 11 cannot provide evidence for rejecting the null hypothesis. 
Therefore, we know that small sample means lower reliability, more difficult to draw 
conclusions or generalised the result. We therefore present the figures in a descrip-
tive manner, viewing them as indicative only and providing suggestions for future 
investigation with larger numbers.

Fig. 9   Individual learners’ SRL scores with respect to the six dimensions
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Table 5 shows, for each dimension of SRL, the number of learners who selected 
a self-directed path and those who did not. The results are further differentiated 
between learners who show a higher level or a lower level of the SRL dimension 
under consideration. Thus, for each dimension there is a grid representing the distri-
bution across two separate variables (SRL dimension and choice of learning path). 
With more data, this format would allow investigation by the Fisher test with null 
hypothesis “The probability of choosing a self-directed or instructor-led path is the 
same for those with higher SRL skill and lower SRL skill”. For the “lower level” 
of learning skill we include values of ≤ 3, with values greater than 3 classified as 
“higher level”. Similarly, options of “self-directed” and “mixed mode” are grouped 
together as “learner directed” since these both indicate the intention of the learner to 
take control and switch as appropriate. In this study, we were able to eliminate the 
impact of the changing levels of the SRL skills on the analytical results based on the 
learner-directed route as illustrated in Table 5.

In terms of these classifications, each dimension reveals a split between choice of 
study mode in which participants appear quite likely to choose either path whatever 
their SRL level. That is, there seems to be little indication that SRL levels are affect-
ing choice of study mode. However, the results do indicate the more polarised posi-
tions regarding help seeking and self-evaluation. All but one participant falls into 
the “low” category for help seeking, but again there is little evidence of difference 
in choice between learning paths. Self-evaluation displays a reverse pattern, with all 
but one participant being classified as “high” in this dimension, although once more 
the choice of path seems little affected. The indications so far are that learners have 

Fig. 10   Learners’ preferred mode of study
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definite preferences for their mode of study and the degree of autonomy they would 
like, however, this appears not to be related to their SRL skills. This may suggest 
that, although most learners would like to direct their own learning and decide on 
suitable objectives and learning path, many may lack the necessary skills of self-
regulation to be able to do this effectively.

A further point is that the classifications used here may be over-generous. 
We have taken “high” to be anything above a “neutral” response”––even if only 
slightly. It might be argued that it would be more appropriate to include a learner 
in this category only if they at least “accept” the SRL strategy stated. On this 

Table 5   Choice of learning path related to SRL levels

Goal setting high Goal setting low Total

 Instructor-led 1 3 4
 Learner-directed 3 4 7
 Total 4 7 11

Task strategies high Task strategies low Total

 Instructor-led 1 3 4
 Learner-directed 2 5 7
 Total 3 8 11

Time mgmt. high Time mgmt. low Total

 Instructor-led 2 2 4
 Learner-directed 4 3 7
 Total 6 5 11

Env. structuring high Env. structuring low Total

 Instructor-led 2 2 4
 Learner-directed 4 3 7
 Total 6 5 11

Help seeking high Help seeking low Total

 Instructor-led 0 4 4
 Learner-directed 1 6 7
 Total 1 10 11

Self-evaluation high Self-evaluation low Total

 Instructor-led 4 0 4
 Learner-directed 6 1 7
 Total 10 1 11

Overall SRL high Overall SRL low Total

 Instructor-led 3 4 7
 Learner-directed 2 2 4
 Total 5 6 11
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measure, only one dimension (self-evaluation) would be regarded as having a 
“high” average and only one participant would be classified as a generally effec-
tive self-regulating learner.

Fig. 11   Average of SRL dimensions for 7 learners who preferred a self-directed learning path

Fig. 12   Average of SRL dimensions for 4 learners who preferred an instructor-led learning path
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Visualising SRL profiles for different study modes

Figures  11, 12 and 13 show profiles of SRL for the three study modes: self-
directed, instructor led and combined respectively. In each case, the profile was 
created by plotting the average score on each dimension for all learners choosing 
that mode of study.

Although the diagrams are based on a small number of data points they present 
some interesting features which suggest areas appropriate for further investiga-
tion. The profile for students choosing the instructor-led mode is notable in that 
no dimension is higher than 4. There is therefore no aspect of SRL in which these 
learners deploy strong SRL strategies. This contrasts with the participants opting 
for a mixed approach to study who score relatively highly in four dimensions, 
but with noticeably lower scores in help seeking and task strategies. This group 
appears confident in their self-direction but have already decided that they will 
not seek help or take part in social learning activity. Although further work is 
needed, it may be the case that some learners are so confident about their learn-
ing skills that they do not anticipate needing support, or that they do not real-
ise the benefits of this type of interaction when engaged in online learning. The 
third group (those who choose self-directed learning) includes more diversity in 
SRL levels but in general lies somewhere between the other two. This may sug-
gest that, on the whole, learners are choosing their mode of study wisely (that 
is, greater direction for those who have lower levels of SRL skill). In addition, 
learners with higher SRL skills recognise the benefits of blending self-direc-
tion with guidance when in unfamiliar territory and have the confidence to feel 

Fig. 13   Average of SRL dimensions for learners who preferred to mix self-directed and instructor-led 
learning paths
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they can take control of directing their path to switch between the two modes as 
appropriate.

Discussion

Our first research question relates to investigating the levels of SRL skills demon-
strated by MOOC learners. In the context of the trialled course, the levels of SRL 
overall (Table  2) showed considerable room for improvement, with self-evalua-
tion being the only dimension scoring 4 or above. Further, the two dimensions of 
help seeking and task strategies both scored below 3, indicating disinclination of 
the participants to engage in these activities. These are perhaps surprising results 
given the high levels of education of the participants and their obviously successful 
track record of prior learning. As noted above, the concept of SRL is highly con-
text-dependent (Zimmerman et al., 1996). A group of learners may be experienced 
in a more traditional learning setting, and some of the necessary SRL skills may 
overlap, but there may be other aspects which need further development. Both help 
seeking and task strategies need different approaches in a MOOC setting. For exam-
ple, students used to asking questions in a class may not translate this to the need 
to participate in peer discussions. Effective learners are aware of the strategies for 
maximizing their learning gain. The stated intention of many of our learners not to 
participate in certain activities suggests that they may be unaware that, in an online 
context, activities such as engagement in course forums are not just peripheral and 
time-consuming but provide purposeful and effective learning mechanisms (Liu 
et al., 2022). The choice of learning path was another indication on how the learners 
make informed decisions about their independent learning routes and choices.

Even for MOOC participants with a strong learning track record, it cannot be 
automatically assumed that this will translate directly to the requirements for effec-
tive MOOC study. The situation is likely to be even more challenging for those with-
out a strong learning background. In this case, they will require instructor led learn-
ing choices. Currently, the lack of support in MOOCs for developing the necessary 
skills may render them inaccessible to many and may be a contributory factor in 
cases where participants do not achieve their learning objectives.

The second research question considers the extent to which MOOC learners 
choose to direct their own studies. Our data shows a high demand for this to be made 
possible as a result of their directed learning choices. Learners were very positive 
about moving from the current situation of monolithic, highly directed courses to 
one in which they could make informed decisions on what to study next. The highly 
“siloed” approach of most MOOCs means that they are viewed as stand-alone and 
little attempt is made to provide access to constituent parts. There are some instances 
of linked MOOCs, but this is generally of a very basic, linear nature: such as an 
introductory MOOC which must be completed before the advanced topic MOOC. 
Our prototype allows additional metadata to be attached to a section of learning 
resources, such as the prerequisites needed. Further, it provides links to where mate-
rial on those prerequisites may be found. Currently, this is limited to within the 
single course, but a useful expansion would be to introduce a general scheme for 
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recording such information and allowing cross-referencing between (parts of) differ-
ent MOOCs.

Investigating the relationship between SRL levels and choice of learning path we 
found that learners in our MOOC were reasonably good at selecting a mode suit-
able to them. This is important given McManus’ findings on the need to match SRL 
to the appropriate study approach (McManus, 2000). A symbiotic relationship is 
thus suggested between autonomy in a MOOC (that is, freedom of movement by 
the learner within the studying environment, without having to adhere to a prede-
termined order or sequence) and the development of effective SRL skills. Practicing 
skills of self-direction improves SRL: higher levels of SRL allow the learner to ben-
efit more from self-directed learning. This suggests that to provide the best support 
for different learners, it is necessary to provide a level of adaptivity that can offer 
students different learning structures (and which can alter as the student’s SRL skills 
develop).

Major MOOC providers have been criticised as enshrining a “one-size-fits-all” 
approach to course development and some authors have started to explore models 
for more adaptive presentations (Sonwalkar, 2013). However, adaptivity on a mean-
ingful scale is notoriously difficult to achieve both in terms of suitable platform 
and tools but also because of the skill needed to author effective adaptive courses. 
Hence, it seems that while this is an exciting prospect, it is still at an early research 
stage.

The lack of consideration for appropriate pedagogy in the rapid development of 
MOOCs means that little attention has been paid to how SRL should be contextu-
alised and supported in this setting. Strategies for fostering SRL in e-learning can 
be implicit, in the sense that they are built into the course by, for example, choos-
ing learning activities which involve exercising and developing certain skills. They 
may also be explicit, directing students to reflect on exercising the skill and rais-
ing metacognition of the processes involved. The first step is to identify areas of 
weakness which should be targeted and for this an effective diagnostic tool (such 
as a pre-course survey) is needed. Our work explores one aspect in which users 
can be allowed to take responsibility for directing their own learning and prelimi-
nary results suggest this to be a viable means of introducing learner autonomy in a 
MOOC (Onah et al., 2021a, b). Further aspects, such as guiding students towards 
explicit consideration and articulation of goal-setting would not be difficult to 
introduce.

The work reported here has several limitations. Firstly, the sample of learners 
from which data was gathered is small. It is therefore not possible to claim that these 
results are generalisable. However, they do provide an indication of useful areas to 
consider and questions to investigate in a larger scale exercise. Certainly, the over-
whelming acceptance of allowing different modes of study is greatly encouraging in 
our work to develop the eLDa platform.

As with all self-reported data, the reliability of participants’ answers may also be 
an issue. Ideally, triangulation using a different form of data collection or by asking 
the same question in different ways could be employed. However, in a “real” course 
there is a need to balance the data collection activity so that it does not become bur-
densome (and perhaps less likely to elicit considered answers as a result). Further, it 
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may not be reasonable to expect internal consistency between questions contributing 
to an SRL dimension. Learners well-practiced in SRL in a different context may 
display high levels on several aspects but are unfamiliar with the need to exercise 
others.

Finally, we note the diversity of learners’ motivations. It may not be possible 
for MOOC providers to satisfy all of the wide range of expectations, particularly 
where these are not related to academic objectives. However, developing a greater 
understanding of what and how participants want to study and providing the means 
for them to achieve this can provide more flexibility in the MOOC format and 
offer a learning experience which is both better matched to needs and encourages 
self-regulation.

Conclusions and future work

Current mainstream MOOC approaches fail to consider many aspects of pedagogy 
which educational research has long established to be beneficial for effective teach-
ing and learning. In particular, many MOOCs tend to be inflexible, “one size fits all” 
courses which encourage passive engagement and allow little scope for students to 
direct and regulate their own learning. Our findings support previous research which 
indicates that most MOOC participants are highly educated with a track record of 
effective prior learning. However, our results indicate that this group of learners did 
not, as might be expected, score highly on many dimensions of self-regulation for 
effective online learning. In particular, help seeking and social interaction strategies 
were very low, and strategies for effective task management (such as planning) were 
not highly developed. This accords with the contextualised nature of SRL and we 
conclude that, even for participants with a track record of educational achievement, 
it is not safe to assume that they will be effective at self-regulation in a MOOC con-
text. Further for other groups of learners with less formal educational background 
(the very learners whom it has been suggested MOOCs might cater for), the gap 
between SRL skills needed for success and those actually possessed is likely to be 
even greater. This indicates the need for MOOCs to incorporate ways to develop 
learners’ SRL skills.

Secondly, we found that most learners were keen to direct their own learning path 
and that those displaying the greatest levels of SRL planned to blend their own path-
setting with following the instructor-led route in sections of the course for which that 
suited them. Thus, learners are demonstrating their desire to be more autonomous 
and to develop individual learning goals. The eLDa platform, providing support for 
informed goal-setting and effective navigation, has been well-received by learners. 
We are currently analysing data from the completed course and will investigate rela-
tionships between SRL and attainment, and choice of learning path and attainment. 
Given that all learners are unique in their learning preferences and approaches and 
in the ways they might interact with an online course, a rich adaptive model might 
be seen as a holy grail for MOOCs. However, this is difficult to achieve in prac-
tice. providing a format in which sections of courses can be decoupled and where 
learners are supported in navigating them in a path suitable to them achieves a step 
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in the right direction by making different routes feasible. It combines MOOC tech-
nology and ethos with a more “learning object” type approach in which distinctive 
units of learning resources can be combined. Our platform currently allows this to 
be achieved within a single course. However, the approach can be extended to work 
between courses, allowing resources on necessary prerequisites to be referenced and 
obtained from other courses.

This work indicates the need to support and develop SRL skills in MOOCs. 
The novel feature of allowing learners to set their own goals in itself helps partic-
ipants exercise and develop skills of self-determination. However, there are many 
other ways in which MOOCs could incorporate aspects of support. In line with a 
design science approach, future development of our platform will investigate ways 
of increasing and promoting social learning and the use of enhanced help-seeking 
strategies. As well as building support into the platform, it is important to increase 
learners’ self-awareness of their capabilities in these skills and their understand-
ing of the importance of such skills for effective learning. Providing practical help 
for increasing their skill levels will provide learners with the tools to improve their 
SRL abilities and hence increase their effectiveness in establishing realistic learning 
objectives and pursuing them successfully.

The current research has gathered data from only a small number of MOOC par-
ticipants but from this, themes of interest have emerged for further investigation. Our 
future research work will extend the trial by gathering data from a different course 
using two concurrent cohorts. This will allow us not only to extend the data relating 
to SRL amongst MOOC participants but to compare SRL skills, development and 
attainment between MOOCs used in a fully online mode and those used for blended 
learning in conjunction with classroom teaching. Further, we will investigate addi-
tional ways in which user data can be harnessed to support SRL. For example, test 
scores may indicate weakness in certain areas, allowing targeted feedback and per-
sonalised suggestions of appropriate remedial learning materials to be offered.

Acknowledgements  The first author wishes to acknowledge Mr. Adakole S. Onah’s financial support in 
his research, family members and friends for their moral support.

Funding  There are no funding attached to this research. The authors declared appropriate ethical con-
cepts approval were given to conduct the research. The research work and outcomes were supported by a 
self-funded researcher and family.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


	 D. F. O. Onah et al.

1 3

References

Academy, C. (2013). PL-MOOC. http://​www.​gcu.​ac.​uk/​acade​my/​pl-​mooc/​findi​ngs. Accessed 27 Sep 
2015.

Alcorn, B., Christensen, G., & Emanuel, J. (2014). Who take MOOCs. For higher education, the devil 
is in the data, higher education. Retrieved from http://​www.​newre​public.​com/​artic​le/​116013/​mooc-​
stude​nt-​survey-​who-​enrol​ls-​online-​educa​tion.

Alexander, S. (2001). E-learning developments and experiences. Education Training, 43(4/5), 240–248.
Arnold, K. E. & Pistilli, M. D. (2012). Course signals at Purdue: Using learning analytics to increase stu-

dent success. In Proceedings of the 2nd international conference on learning analytics and knowl-
edge (pp. 267–270). ACM.

Bali, M. (2014). MOOC pedagogy: Gleaning good practice from existing MOOCs. Journal of Online 
Learning and Teaching, 10(1), 44.

Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational behaviour and human deci-
sion process.

Bandura, A. (1997). Self-efficacy: The exercise of self-control.
Barnard, L., Paton, V., & Lan, W. (2008). Online self-regulatory learning behaviors as a mediator in 

the relationship between online course perceptions with achievement. The International Review of 
Research in Open and Distributed Learning, 9(2), 1.

Barnard, L., Lan, W. Y., To, Y. M., Paton, V. O., & Lai, S.-L. (2009). Measuring self-regulation in online 
and blended learning environments. The Internet and Higher Education, 12(1), 1–6.

Beaven, T., Hauck, M., Comas-Quinn, A., Lewis, T., & de los Arcos, B. (2014). MOOCs: Striking the 
right balance between facilitation and self-determination. Journal of Online Learning and Teaching, 
10(1), 31.

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning: A theoretical synthesis. 
Review of Educational Research, 65(3), 245–281.

Chang, M.-M. (2005). Applying self-regulated learning strategies in a web-based instruction—An inves-
tigation of motivation perception. Computer Assisted Language Learning, 18(3), 217–230.

Clarà, M., & Barberà, E. (2013). Learning online: Massive open online courses (MOOCs), connectivism, 
and cultural psychology. Distance Education, 34(1), 129–136.

Clow, D. (2013). MOOCs and the funnel of participation. In Proceedings of the third international con-
ference on learning analytics and knowledge (pp. 185–189). ACM.

Cunningham, C. A. & Billingsley, M. (2002). Curriculum webs: In A practical guide to weaving the web 
into teaching and learning. Allyn & Bacon, Inc.

Dabbagh, N., & Kitsantas, A. (2005). Using web-based pedagogical tools as scaffolds for self-regulated 
learning. Instructional Science, 33(5–6), 513–540.

Fisher, M., & Baird, D. E. (2005). Online learning design that fosters student support, self-regulation, and 
retention. Campus-Wide Information Systems, 22(2), 88–107.

Gibson, D., Ostashewski, N., Flintoff, K., Grant, S., & Knight, E. (2015). Digital badges in education. 
Education and Information Technologies, 20(2), 403–410.

Govindasamy, T. (2001). Successful implementation of e-learning: Pedagogical considerations. The 
Internet and Higher Education, 4(3), 287–299.

Hensiek, S., DeKorver, B. K., Harwood, C. J., Fish, J., O’Shea, K., & Towns, M. (2017). Digital badges 
in science: A novel approach to the assessment of student learning. Journal of College Science 
Teaching, 46(3), 28.

Howland, J. L., & Moore, J. L. (2002). Student perceptions as distance learners in internetbased courses. 
Distance Education, 23(2), 183–195.

Jordan, K. (2013). MOOC completion rates: The data. Available at: http://​www.​katyj​ordan.​com/​MOOCp​
roject.​html. Accessed 27 Aug 2014.

Kizilcec, R. F., Piech, C., & Schneider, E. (2013). Deconstructing disengagement: Analyzing learner sub-
populations in massive open online courses. In Proceedings of the third international conference on 
learning analytics and knowledge (pp. 170–179). ACM.

Lindner, R. W., & Harris, B. (1993). Self-regulated learning: Its assessment and instructional implica-
tions. Educational Research Quarterly, 16(2), 29–37.

Liu, Y., Zhang, M., Qi, D., & Zhang, Y. (2022). Understanding the role of learners engagement in deter-
mining MOOCs satisfaction: A self-determination theory perspective. Interactive Learning Envi-
ronment. https://​doi.​org/​10.​1080/​10494​820.​2022.​20288​53

http://www.gcu.ac.uk/academy/pl-mooc/findings
http://www.newrepublic.com/article/116013/mooc-student-survey-who-enrolls-online-education
http://www.newrepublic.com/article/116013/mooc-student-survey-who-enrolls-online-education
http://www.katyjordan.com/MOOCproject.html
http://www.katyjordan.com/MOOCproject.html
https://doi.org/10.1080/10494820.2022.2028853


1 3

An investigation of self‑regulated learning in a novel MOOC…

Mah, D.-K. (2016). Learning analytics and digital badges: Potential impact on student retention in higher 
education. Technology, Knowledge and Learning, 21(3), 285–305.

McManus, T. F. (2000). Individualizing instruction in a web-based hypermedia learning environment: 
Nonlinearity, advance organizers, and self-regulated learners. Journal of Interactive Learning 
Research, 11(2), 219.

Moore, M. G. (1993). 2 Theory of transactional distance. Theoretical principles of distance education (p. 
22).

Onah, D. F. (2017). Investigating self-regulated learning in massive open online courses: A design sci-
ence research approach (Doctoral Dissertation, University of Warwick).

Onah, D. F., Sinclair, J. & Boyatt, R. (2014). Exploring the use of MOOC discussion forums. In Proceed-
ings of London international conference on education. LICE2014 (pp. 1–4).

Onah, D. F. & Pang, E. L. (2021). MOOC Design principles: Topic modelling-PyLDAvis visualisation 
and summarization of leaners’ engagement. In EDULEARN21 Proceedings 13th international con-
ference on education and new learning technologies online conference (pp 1082–1091).

Onah, D. F., Pang, E. L., & Sinclair, J. E. (2021a). Investigating self-regulation in the context of a blended 
learning computing course. The International Journal of Information and Learning Technology, 
39(1), 50–69. https://​doi.​org/​10.​1108/​IJILT-​04-​2021-​0059

Onah, D. F. O., Pang, E. L. L., Sinclair, J. E., & Uhomoibhi, J. (2021b). An innovative MOOC plat-
form: The implication of self-directed learning abilities to improve motivation in learning and to 
support self-regulation. The International Journal of Information and Learning Technology, 38(3), 
283–298. https://​doi.​org/​10.​1108/​IJILT-​03-​2020-​0040

Onah, D. F. O., Sinclair, J. E., & Boyatt, R. (2015). Forum posting habits and attainment in a dual-mode 
MOOC. International Journal for Cross-Disciplinary Subjects in Education (IJCDSE)., 5(2), 
2463–2470.

Paris, S. G., & Paris, A. H. (2001). Classroom applications of research on self-regulated learning. Educa-
tional Psychologist, 36(2), 89–101.

Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. (2007). A design science research meth-
odology for information systems research. Journal of Management Information Systems, 24(3), 
45–77.

Pintrich, P. R. (1999). The role of motivation in promoting and sustaining self-regulated learning. Inter-
national Journal of Educational Research, 31(6), 459–470.

Pintrich, P. R., Smith, D. A., & GarciaMcKeachie, T. W. J. (1993). Reliability and predictive validity of 
the motivated strategies for learning questionnaire (MSLQ). Educational and Psychological Meas-
urement, 53(3), 801–813.

Reparaz, C., Aznárez-Sanado, M., & Mendoza, G. (2020). Self-regulation of learning and MOOC reten-
tion. Computers in Human Behavior, 111(106423), 1–13.

Siemens, G., & Long, P. (2011). Penetrating the fog: Analytics in learning and education. EDUCAUSE 
Review, 46(5), 30.

Sinclair, J., Boyatt, R., Foss, J. G., & Rocks, C. (2016). A study of user participation across different 
delivery modes of a MOOC. International Journal of Learning Technology., 11(2), 93–113.

Sinclair, J., Boyatt, R., Rocks, C., & Joy, M. (2015). Massive open online courses: A review of usage and 
evaluation. International Journal of Learning Technology., 10(1), 71–93.

Sonwalkar, N. (2013). The first adaptive MOOC: A case study on pedagogy framework and scalable 
cloud architecture––Part I. In MOOCs forum (Vol. 1, pp. 22–29). Mary Ann Liebert, Inc., New 
Rochelle, NY.

Waite, M., Mackness, J., Roberts, G., & Lovegrove, E. (2013). Liminal participants and skilled orien-
teers: learner participation in a MOOC for new lecturers. Journal of Online Learning and Teaching, 
9(2), 200.

Wang, Y. (2014). MOOC learner motivation and learning pattern discovery. In The proceedings of the 7th 
international conference on educational data mining (pp. 452–454).

Wiley, D. (2013). What’s the difference between OCWs and MOOCs. Managing expectations.
Winne, P. H. & Perry, N. E. (2000). Measuring self-regulated learning.
Zhu, M., & Doo, M. Y. (2021). The relationship among motivation, self-monitoring, self-management, 

and learning strategies of MOOC learners. Journal of Computing in Higher Education. https://​doi.​
org/​10.​1007/​s12528-​021-​09301-2

Zimmerman, B. J. (1998). Academic studying and the development of personal skill: A self-regulatory 
perspective. Educational Psychologist, 33(2–3), 73–86.

https://doi.org/10.1108/IJILT-04-2021-0059
https://doi.org/10.1108/IJILT-03-2020-0040
https://doi.org/10.1007/s12528-021-09301-2
https://doi.org/10.1007/s12528-021-09301-2


	 D. F. O. Onah et al.

1 3

Zimmerman, B. J., Bonner, S., & Kovach, R. (1996). Developing self-regulated learners: Beyond 
achievement to self-efficacy. American Psychological Association.

Zimmerman, B. J., & Pons, M. M. (1986). Development of a structured interview for assessing student 
use of self-regulated learning strategies. American Educational Research Journal, 23(4), 614–628.

Zimmerman, B. J., & Schunk, D. H. (2001). Self-regulated learning and academic achievement: Theo-
retical perspectives. Routledge.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Dr Daniel F. O. Onah  is a Lecturer in the Department of Information Studies at University College Lon-
don.He received his Ph.D in Computer Science from the University of Warwick and an M.Sc (Eng.) 
degree in Computer Systems Engineering (Software Systems). He is a Fellow of the UK Higher Edu-
cation Academy. His current research focuses on Artificial Intelligence, Machine Learning, Natural 
Language Processing, Educational Technology and the Design of Interactive E-learning and Software 
Systems.

Dr Elaine L. L. Pang  is an Academic Skills Adviser at Brunel University. She is the Academic Skills 
(ASK)contact for the College of Engineering, Design and Physical Sciences. Elaine graduated with a 
Ph.D in Education from the University of Warwick, UK. Her research interest includes TESOL, curricu-
lum development, lifelong learning, self-regulated learning, MOOCs and SoTL. She is a Senior Fellow 
(SFHEA) of the Higher Education Academy, UK.

Dr Jane E. Sinclair  is a Professor in the Department of Computer Science at the University of 
Warwick,UK. She received the Ph.D degree in Computer Science from the Open University, UK 
in 1997. Her research interests in the area of educational technology are currently focused on MOOC 
pedagogy,learner engagement and the use of virtual learning environment.


	An investigation of self-regulated learning in a novel MOOC platform
	Abstract
	Introduction
	Related work
	Self-regulated learning
	Self-regulation in online learning
	Self-regulation in MOOCs
	Instruments to assess self-regulated learning

	Aspects of good practice in MOOC platforms
	Pedagogic practice in MOOCs
	Feedback
	Incorporating learning analytics


	Methodology
	Research questions
	Overarching methodology
	Methods of data collection and analysis

	The eLDa MOOC platform
	Development of the eLDa computing MOOC
	Design goals
	Description of the architecture
	The learner’s route
	Interactive support
	Quizzes 
	Exercises and solutions 
	Forums 
	Badges 
	Progress map 
	Surveys 
	Performance measuring metrics 


	Implementation

	Results
	Participant demographics
	Self-regulated learning skills
	SRL survey responses
	Visualisation of SRL results

	Results by individual learner
	Relationship between SRL and study mode
	Visualising SRL profiles for different study modes


	Discussion
	Conclusions and future work
	Acknowledgements 
	References




