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Abstract. In this study we explored the use of a research assignment on instructional design of MOOCs by MOOC students. The use of a research assignment
was expected to be of interest for both students and the designer. The assignment is based on a framework to analyse MOOC designs with the objective to
identify best practices. It builds on four principles: constructive alignment, task
complexity, interaction and formative feedback. The exploration indicates that
students positively appreciate this kind of assignments. Moreover, the
crowdsourcing alike approach showed to be a valuable way for MOOC designers to get awarded with data gathered by their participants. The participants, be
it a small sample, were able to apply the framework to analyse MOOCs and
identify best practices. We will discuss the framework and the results of its application. Finally, we will conclude with the experiences of the users.
Keywords: MOOC design, Educational Scalability, MOOCs With A Purpose,
Constructive Alignment, Task Complexity, Interaction, Formative feedback.

1

Introduction

Nowadays there is an increase of demand for the Higher Education Area expected,
leading to questions of scalability of the educational system as a whole. “Taking note
that 414.2 million students will be enrolled in higher education around the world by
2030 – an increase from 99.4 million in 2000, and that online, open and flexible education is going mainstream, the importance of quality learning outcomes for learners
cannot be overestimated.” [1]. Delivery at scale has been the essence of the founding
missions of the many national Open University systems established from the 70s onwards. However, at the moment Massive Open Online Courses (MOOCs) seem to
have been taken up as a new format of digital learning and teaching for delivery at
scale [2]. According to latest statistics from the end of 2016 there are 58 Million
learners enrolled in more than 7000 courses from more than 1000 institutions [3]. The
potential of MOOCs to enable more people around the world with different learner

2
profiles and educational backgrounds to access (higher) education supports the idea of
lifelong learning [4]. Moreover, since MOOC designs are open, and therewith can be
compared against criteria, they have a potential as a source of less teacher-supportdemanding designs in regular education. However, while MOOCs enable large numbers of people to access (higher) education materials, unlike the Open Universities’, it
is less clear at which level their offerings are supported. A common pattern in
MOOCs is the provision of video lectures and multiple choice quizzes [2]. While this
approach might have the potential to be a scalable solution, a critical question is
which complexity levels of learning and skill acquisition are supported. The design of
a final assignment is challenging, in particular, when it has to meet the higher complexity levels of learning. Therefore, in this study we explored how to set-up a final
assignment in a MOOC that fits with higher complexity levels of learning and combines the interest of the student and the designer (teacher). For the learner, as in any
design, the assignment should correspond with the course and the level of its objectives. However, in particular since most of the time there are no official credits, it also
should challenge and motivate them and contribute to their knowledge. For the designer, as an additional constraint, we expect the outcomes of the assignment to contribute to their research. Contributions of the public to research are spread over many
domains (www.citizenscience.org). It is common to research behaviour and motivation of MOOC participants, however, also ‘MOOCs with a purpose’ start emerging
[5, 6]. In this study our aims are twofold i.e. to use MOOCs as an instrument to support research. For a designer this is an incentive to develop a MOOC. Since it gives
access to a potentially large number of contributors, a relatively simple and convenient way to collect data and, in general, a well-educated audience. For the learner,
research based tasks can support deep learning and application of the new knowledge
and skills, thus enriching the learning experience.
The research assignment, links to the question of scalability of the educational system introduced above. It was based on a framework [7] developed to analyse the educational scalability of MOOCs and to detect best practice. MOOC participants were
asked as part of their final assignment to analyse a MOOC of their choice with the
help of the framework. This assignment did build on the MOOC’s contents and had
the objective to give the participants an active insight in MOOC design practice. For
the designers the results of the assignment should give insight in the validity of the
framework and should yield examples of design practice. The next sections introduces
the framework, followed by the study and its results, and a discussion.
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A Framework to Detect and Analyse Educational Scalability

The literature on quality and design guidelines related to MOOCs is very extensive
taking into account many criteria including organizational ones such as institutional
organization and a minimal staff student ratio [8, 9]. However, they seem to disregard
that MOOCs are another type of educational offering as they also use criteria related
to e.g. institutional organisation and to staff size and roles. Moreover, mostly, they
serve one of two purposes: either they offer design guidelines or they provide criteria
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which are used to assess the design. Instead we focussed on just four main criteria
commonly agreed upon in the literature as being essential for learning. Our main objective is not to assess or prescribe design guidelines but to use the design criteria to
study/identify best practice. In summary, the framework [7] has been based on the
following four criteria:
•
Constructive alignment: as an overall necessity since it implies coherence
and structure [10, 11]. Aligned course design is based on clearly stated learning goals,
corresponding learning activities and are assessed by appropriate assessment methods.
For students, alignment helps to select the appropriate course and to regulate their
learning. Particularly in a MOOC context which lacks the constraints of a curriculum
and general academic requirements related to institutional policies and habits.
•
Task complexity: courses should offer variation of different learning activities on various complexity levels. They should provide learning activities in the context of real-world problems which ask students to apply their knowledge and skills
[12, 13]. Best practice will give insight in task complexity in existing courses, assist
development of new courses and give input to further research.
•
Interaction promotes learning and therefore should be a part of the learning
process [3, 13, 14]. In MOOCs, interaction can take place between students (S-S),
student and teacher (S-T) or student and content (S-C). Best practice will help to see
how large numbers of students can be supported with different interaction types.
•
Formative assessment & feedback: should be part of the learning process, it
improves and supports learning [15]. Again, current practices can help us to understand what are the options to provide students with (personalized) feedback [16].
To make the framework fit for use as an assignment, it was translated into a survey. The survey contained a total of 64 questions both open and closed questions,
divided over 5 main sections: (1) general information about the MOOC and the unit
of learning (UoL) selected; (2) (the degree of) constructive alignment of the UoL.; (3)
the type and use of interactions i.e. S-S, S-T and S-C; (4) the use and details of formative assessment and feedback. (5) general demographics of the students and feedback
on the assignment. In addition, the survey contained a section on informed consent, in
which the learner was asked to confirm they did read the information about the research and that their participation was voluntary. In any case, they could choose to
withdraw at any time. Finally, each section was supported by a short introduction
explaining the purpose of the section and background to introduce the questions.
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Method and Materials

The study was situated in the MOOC ‘Assessment for learning in practice’ focussing
on theory and guidelines on the topic of formative assessment. The target audience
was teachers and educationalists. Two assignments focused on the use of the above
introduced framework. The first assignment was an exercise to train the use of the
survey. For this the learners used part of the survey to analyse the third lesson of the
MOOC itself. The second assignment was the final assignment of the MOOC. The
learners were asked to select a MOOC of their choice and to analyse it with the sur-
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vey. To limit the size of the assignment, the students only had to analyse one UoL of
the MOOC. The UoL had to comply with two constraints: it should contain formative
assessment and it should not be the first or last week of the MOOC.
The MOOC was offered on the EMMA platform (platform.europeanmoocs.eu).
The level of activity varied strongly, lesson views went from 199 students (lesson 1)
to 101 students (lesson 4). The final lesson (lesson 7) that contained the final assignment was viewed by 38 students of which 11 handed in the final assignment.
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Results and Discussion

Eleven students (9 female, 2 male) completed the survey, with participants from Italy,
Germany, the Netherlands and Spain and an age range between 29–58. All did have a
professional background in (higher) education and/or research. Five of the participants reported on their prior experience with MOOCs and indicated that they
(co)designed one or more MOOCs.
The MOOCs analysed showed to be representative given the variety of designs, the
range of topics, durations and platforms supported. In most cases (n=9) the participants indicated that the learning goals of the MOOCs they analysed were provided
and of different levels (5 on the “does”/“shows how” level; 6 on the “knows”, “knows
how” levels of Miller). Seven of the MOOCs indicated the prior knowledge expected
to successfully follow the MOOC. The UoL selected for further analysis was respectively in week 2 (5x), 3(4x), 5 (1x) and in week 12 (1x).
Constructive alignment was analysed by comparing the level of the learning goals
according to Miller's classification and the learning activities in a UoL. Goals and
activities are aligned when there was at least one activity at the goal level. According
to the participants in 6 of the 11 cases the learning goals of the UoL were aligned with
the learning activities. The assignment of the Miller level to learning goals and activities, however, was not always consistent within each survey. The descriptions added,
indicated that, in particular, the learning goals were only very superficially defined in
the MOOCs making it difficult, if at all possible, to assign a Miller level to them.
For the learning activity analysis, the students had to indicate the type and complexity of the provided learning activities and describe them. The activities covered a
wide spectrum including reading assignments, video lectures, audio recording, essays,
blogposts and design activities, quizzes with open and closed questions, simulations
and games, group assignments and brainstorm activities. The designs varied, partly
reflecting the level of the learning goal/learning activity, i.e. higher level activities
were more connected with activities such as essays, design activities, quizzes with
open questions, simulations and games, group assignments and brainstorm activities;
lower level activities with reading assignments, video lectures and closed questions.
The activities connected to higher level learning activities suggest that MOOCs can
contribute to best practice, examples included: collaborating on mind-maps and OER,
and sharing examples of soil crusting in students' local neighbourhood.
For the interactions, the students had to indicate if an interaction type was used and
give a description. S-S interaction (8x) varied between group work, peer feedback,
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forum exchanges and the use of Facebook. S-T interaction (7x) included questions
during live sessions and forum exchanges. In some cases the interaction type was
ambiguous e.g. for some students it was unclear whether a pre-designed tutor video is
S-T or S-C interaction. While all interactions types were represented, the descriptions
indicated that the main focus was on S-C interaction followed by S-S interaction.
Formative feedback was analysed at a relatively high level of detail. In 8 cases the
UoL contained activities with formative feedback, partly by the learning material
(quizzes, simulations) and partly by peers. In one case selected examples were commented upon by the tutor. While peer feedback was indicated 5 times, other than a
worked out example (1x) there was no support or preparation to prime the learner. No
practice was reported that could contribute to best practice.
User experiences. The students completed the final assignment within one hour
(6x), within two hours (2x), within four hours (2x) and finally 1 student used over six
hours. Nine students expressed feedback on the final assignment. Two indicated that
it was too long and one student had “no feedback”, six of them were clearly positive
as is shown by:
• "I appreciate this final assignment; the analysis template is helpful and covers important aspects of formative assessment", and
• “It is an interesting approach: I had never thought about how to analyse a MOOC
and since I have done a lot of MOOCs now I realize that some are not wellfocussed and need bettering as regards formative and summative feedback”.
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Conclusion

In this paper we explored the use of a research assignment as a final assignment of a
MOOC for the benefits of student and designer. Students were positive on the assignment. For the designers, overall, the results were positive, i.e. the crowd-sourced
approach showed viable and the framework was applicable and did expose examples
of best practice, in particular, for learner activities. The results of the analyses confirmed that MOOCs, in general, are still weak in various aspects of their design.
However, unlike the use of existing frameworks [8, 9], it also revealed practices that
can be of interest to MOOC or (online) learning designers. With individual respondents participating, the clarity of the survey questions is of utmost importance to assure
the validity of the outcome. Some question/answer options showed to be ambiguous,
in particular since the information in the MOOC analysed is often ambiguous too.
This will require an update of the survey. Another issue was the number of responses.
Alike many MOOCs the completion rate was low. However, to establish a representative sample in our case we would like to have had an analysis of at least 50 learners.
Finally, depending of the assignment one has to be aware that there is a risk of bias
with regard to who participates. Overall, however, the use of the framework showed
to be of interest and its focus on best practice an interesting addition to existing
frameworks. Finally, at a general level, the use of crowd-sourced research assignments has a clear potential for further exploration both for students and designers.
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