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The European MOOC Context

Prof. Gráinne Conole
Dublin City University Dublin City University

Mark Brown 

1. INTRODUCTION

The paper is an adaptation of a journal article, 

which is currently being prepared on European 

Massive Open Online Courses (MOOCs). MOOCs 

have developed considerable traction in recent 

years and are now offered across a significant 

proportion of the globe. There have been 

significant discourses around the opportunities 

they provide as well as the challenges they face. 

The nature of MOOCs will depend on the subject 

matter and the context within which they are 

developed. This paper provides an overview of 

the European Massive Open Online Course and 

situates this in the broader global landscape of 

MOOCs. It will begin with an overview of the 

emergence of MOOCs and distinguish between 

connectivist MOOCs (cMOOCs) and didactic 

MOOCs (xMOOCs). It will then go on describe the 

drivers and characteristics of European MOOCs 

and support this by describing a number of specific 

examples of European MOOCs and platforms. 

Based on these case studies the challenges 

and opportunities of European MOOCs will be 

outlined. Of particular note are the challenges and 

opportunities around recognition of non-formal 

learning through MOOCs. It will conclude with 

a new classification schema for MOOCs, which 

can be used to design, describe and evaluate 

their effectiveness. It will point to a set of use 

tips and hints for designing effective MOOCs. It 

will speculate on the future of MOOCs and how 

they are likely to be positioned alongside other 

educational offerings. Finally it will situate MOOCs 

in the broader concept of open practices and 

consider what this means.

2. OVERVIEW OF THE 
EMERGENCE OF MOOCS

Mcintyre (2016) lists the following terms associated 

with MOOCs: provider – the institution offering 

the course, platform – the technology on which 

the course is delivered, and mode of operation as 

either scheduled (with a start and end date) or on-

demand (where students can enrol anytime). 

The variety of MOOC platforms and the range 

of course offerings now available is phenominal¹. 

MoocLab provides a useful comparison of the 

top MOOC platforms for 2017. This includes 

an indication of the number of participants, the 

number of courses, whether courses are free or 

paid course, where there is verified certification 

and links into formal educational pathways and 

the language courses are offered in. Learning can 

either be scheduled or on-demand.  

1. http://www.mooc.ca/providers.htm list just some of the platforms, others have developed since this site was created
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2. https://www.mooc-list.com/

The MOOC-List site provides an up-to-date list of 

new MOOC offerings. Interesting the list includes 

offerings across a range of European languages².

3. SITUATING THE 
EU CONTEXT OF 
MOOCS, DRIVERS AND 
CHARACTERISTICS

This section will provide an overview of some 

of the key European MOOC initiatives. It 

demonstrates that the uptake of MOOCs varies 

widely across Europe, ranging from very little 

awareness of MOOCs to relatively significant 

MOOC development. 

Brown et al. (2015) state that Europe has been 

much slower that the states at embracing online 

learning in general and MOOCs in particular. 

A number of key drivers, initiatives and policy 

directives shape the MOOC landscape in Europe. 

There are the broader aspirations and values such 

as promoting of lifelong learning, an aspiration to 

support social inclusion and widening participation. 

As well as the recognised skills gap between 

graduates and what industry needs in terms of 

IT skills. More specifically of particular note is 

the EU’s work around opening up education and 

in particular the OpenupEd initiative, which was 

launched in 2013. The focus of OpenupEd was to 

further enhance the adotion of open education. 

In addition it funded of MOOC projects, including 

Higher Education Online: MOOCs the European 

way (HOME), which was an open network for 

European cooperation on open education and 

MOOCs.  

In general most MOOC activity has been in 

Western Europe using a limited number of 

languages, with English being the most prominent 

(Jensen et al., 2015). However a number of 

countries have developed national platforms, with 

courses being delivered in the local language. Of 

particular note are the FUN platform in France and 

the Mirandet platform in Spain. 

The slow take up of MOOCs in Europe in 

comparison with the states is in part due to the 

fact that many institutions are reluctant to engage 

with MOOCs despite being aware of the potential 

benefits. Concerns include pedagogical issue, 

strategic issues and cost implications. However a 

recent comparative survey of MOOC activities in 

the states and Europe suggest that whilst interests 

in MOOCs is waning in the states, interest in 

Europe is on the increase (Jensen et al., 2015). 

A number of reasons for doing MOOCs were 

cites in the EU survey. These included learning 

more about online pedagogy, seeing MOOCs 

as a substantial method for offering courses, 

increasing institutional visibility, providing students 

with a taster for on-campus and formal education 

offering, and offering students with more flexibility. 

MOOCs were also seen as a way of supplementing 

on-campus offerings, reaching new students, 

providing flexible learning opportunities, exploring 

and promoting innovative pedagogies, and 

driving student recruitment. In contrasts to the 

states, financial reasons were not deemed as that 

important, institutional reputation, innovation and 

responding to the needs of learners and society 

were seen as more important. 

In terms of the perceived benefits of MOOCs, by 

providing free access to courses, arguably they 
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promote social inclusion. MOOCs should be about 

equity, innovation and exploration of new modes of 

delivery. Furthermore, Higher Education in Europe 

is seen as a public good, as distinct from a private 

or personal commodity. Evidence of this can be 

seen through the provision of funded for MOOCs 

by the European Commission and the mechanisms 

in place for ECTS. 

4. MOOC PLATFORMS

The original MOOC developed in 2008 was 

delivered through open source tools and was 

labeled a cMOOC, where the emphasis was on 

connectivist, social learning. In contrast xMOOCs 

are more individually focused and mainly consist 

of videos and formative assessment. A range 

of platforms has emerged, initiated primarily in 

the states. Examples include: edX, Coursera, 

Udacity, and iversity. In addition a number of 

Learning Management System providers have also 

developed MOOC platforms, the most notable 

being MOODLEs MOOCLab. In Europe the OU 

UK launched FutureLearning in 2013, arguing that 

it was a dialogic platform.   The FUN platform was 

developed in France and the Miriandet platform 

in Spain. The EMMA platform is interesting as it 

is available in multiple languages. The website 

states that a key aspiration with EMMA is to help 

preserve Europe’s rich cultural, educational and 

linguistic heritage and to promote cross-cultural 

and multilingual learning³.

5. EXAMPLES OF EUROPEAN 
MOOC INITIATIVES

This section provides some examples of European 

MOOC initiatives; it outlines the distinctiveness of 

the different examples.

5.1 The UK 

Europe to date has lagged behind North America 

in terms of MOOC development expect for the UK, 

which has been particularly active in the MOOC 

space and had an early presence. Mcintyre (2016) 

provides a useful review of MOOC activities in 

the UK. She analysed the UK MOOC market 

between February 2012 and November 2015/ She 

found 181 MOOCs in this timeframe across 30 

providers and 5 platforms. The 5 platforms were 

Coursera, FutureLearn, Canvas Network, iversity 

and an independent platform developed at Oxford 

Brookes University. 

The first named MOOC in the UK was offered 

by Oxford Brookes in Feburary 2012 and was 

entitled ‘First Steps into Learning and Teaching in 

Higher Education’ through partial funding by the 

HEA. The University of Edinburgh was one of the 

first universities in the UK to develop and deliver 

MOOCs through the US-based Coursera platform. 

Of particular significance was the ‘E-learning and 

digital cultures’ course. The University of Edinburgh 

used Coursera for 8 out of the 18 MOOCs they 

developed and delivered in 2013.  Next of 

significance was the launch of the FutureLearn 

platform in association with the Open University 

UK in October 2013.  Mcintyre (2016) noted a 

high number of average students participating 

in MOOCs in 2013 (around 28 K). The average 

number of hours to complete courses was around 

3. https://platform.europeanmoocs.eu/
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19 hours, with 4 hours being the lowest and 150 

the highest. The most common course length was 

6 weeks and indeed short courses, perhaps not 

surprisingly, had the highest completion rates.  

The most popular disciplines for MOOCs in the 

UK were: Education, Computer Science and the 

Humanities. Bayne and Foss (2014) state the 

following as the state of play of MOOCs in the UK:

• 58 MOOCs are currently offered by UK univer-

sities

• 29 of these are on FutureLearn

• 21 on Coursera and eight are offered without 

platform partnership, using CourseSites, 

OpenLearn and social media

• the dominant disciplinary area of offer is Social 

Science (18 MOOCs), with Humanities and 

Medical and Veterinary Science each having 13 

MOOCs; Natural Sciences offering eight, and 

Computing Sciences six

• MOOC durations were typically between two 

weeks and 12 weeks

• the majority category is six weeks in length

• 2 UK MOOCs at the time were offered for 

credit: First Steps in Learning and Teaching 

(Oxford Brookes University) and Vampire 

Fictions (Edge Hill University).

FutureLearn4, launched in association with the 

Open University, UK, now has 123 partners 

worldwide, and claims that over 6 million people 

are taking part in their courses. The platform 

offers a diverse range of courses, popular 

course categories are listed as: Business and 

Management, Health and Psychology, Tech and 

Coding, and Teaching. Their motto is ‘inspiring 

learning for life’, very much aligning the European 

agenda on promoting widening participation and 

lifelong learning. Core principles underpinning 

the ways in which the courses are designed and 

delivered are: connecting learners with experts, 

delivery through bite size chunks of learning, and 

fostering dialogic learning.

5.2 Ireland 

Interestingly the first MOOC developed and 

delivered in Europe was in Ireland, delivered on 

the ALISON platform. The first Irish MOOCs to 

be formally accredited were by Dublin Institute 

of Technology, IT Sligo, and Hibernian College. 

Trinity College joined FutureLearn in June 2014 

and developed a MOOC on Irish history. IT Sligo 

has been particularly active and created a MOOC 

on transition from schools in HE and MOOCS4ALL 

which was a MOOC on creating low cost, high 

quality MOOCs. The MOOCS4ALL website5 states 

the following:

• Are you a lecturer whose courses ought to be 

available to thousands of students rather than 

a few dozen?

• Are you a teacher whose style and approach 

can inspire many students — and other 

teachers?

• Are you a trainer who wants to showcase his or 

her educational skills?

• Are you an artisan who can introduce others to 

the tricks of the trade?

Then build a MOOC, a massive open online 

course! Creating a course with thousands of partici-

pants is no longer something that only well-funded

4. https://www.futurelearn.com/
5. https://moocs4all.eu/
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universities can do. Even individuals who are 

experts in their subject matter but not experts in 

technology and pedagogy are able to create a 

MOOC, simply by using the right set of tools and 

techniques.

Most institutions in Ireland do not have institutional 

strategies on MOOCs; the exception is Dublin 

City University. Ulster do consider MOOCs in their 

strategic discourse, and see MOOCs as part of 

a wider movement of opening up learning. Key 

national documents, such as the ‘2015 roadmap for 

enhancement in a digital world’ surprisingly have 

very little about MOOCs. 

Dublin City University have been involved in 

a number of MOOC projects, including the 

EU-funded HOME and SCORE led by the European 

Assocaition for Distance Teaching Universities 

(EADTU).

5.3 France: The FUN MOOC 
platform

The FUN (France Université Numerique) MOOC 

platform in France was launched by the Ministry 

of Higher Education and Research in 2013, with 

the aim of showcasing French educational insti-

tutions so that they are internationally visible. In 

addition, it was set up to support French univer-

sities to develop online education and to promote 

innovative teaching and learning methods using 

digital and online tools. It now has over 50 partners 

in France and internationally. In 2015 a public 

organisation (GIP FUN-MOOC) was created to 

manage the platform and its evolutions, to develop 

new partnerships and activities, and to increase 

international visibility especially in French speaking 

countries. The website6 cites the following as its 

mission:

• Support the development of training that 

takes full advantage of digital leverage and is 

accessible to as many people as possible

• Encouraging digital placement at the heart of 

the student and higher education and research 

trades

• Provide shared resources and services in 

support of digital initiatives of institutions

• Promoting the visibility of the French offer of 

training and digital resources

Other incentives include: boosting the 

development of new online curricula, both at 

bachelors and masters levels, to drive values of 

excellence in resources made available to students 

or indeed anyone interested in engaging in lifelong 

learning and to strengthen the worldwide attrac-

tiveness of French universities. FUN used an open 

source solution, Open edX, and by October 2013 

there were 25 MOOCs from 10 HEIs. Two and a 

half years later there were over 200 MOOCs from 

75 HEIs.

5.4 Spain 

Education is highly valued in Spain and as such 

student numbers in Spain are higher than many 

other countries. A report carried out by Pompeu 

Fabra University looked at MOOC offerings in 

Spain. It indicated that Spain has become a 

learning country in terms of MOOC provision in a 

very short space of time. This is in part because of 

the economic downturn resulting in Spain having 

one of the highest percentages of young people 

not in employment. Participation in education is 

high and is probably because young people see 6. https://www.fun-mooc.fr/about
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education as a way out of unemployment. 

Unlike France, Spain does not have a national 

MOOC policy. Furthermore there are no incentives 

to promote the creation of MOOCs or to introduce 

MOOC elements into HE. However there are 

commercial providers, of particular note is miriadaX 

and there are also some regional incentives such 

as UCATx. The Universidad Carlos III de Madrid 

(UC3M) created OER in OCW as far back sa 2006 

and joined MiriadaX in 2012 and edX in 2014. The 

MiriadaX platform is used to deliver both Spanish 

and Portugese MOOCs. Courses are offered 

in Business, Computer Science, Humanities, 

Mathematics, Social Science, and Science and 

Technology. Universia was created in Spain in 

2000 with the aim of grouping Ibero-American 

universities around a single online space. Since its 

creation, it has been sponsored by the Santander 

Group and has had the support of the Ibero-

American university community. It is a network of 

1290 universities in 22 Latin American countries 

and about 16.8 million professors and students. 

The National Distance Education University UNED 

(Universidad Nacional de Educación a Distancia) 

has over 150 courses and has created its own 

platform, COMA  (COMA = Cursos Online Masivos 

y Abiertos).

5.5 The Netherlands

The Netherlands has always been at the forefront 

of learning innovation and the use of technologies. 

This is in part because of the funding that has 

been provided to support e-learning initiatives 

from the SURF foundation. In addition the OUNL 

undertakes research on the use of digital technol-

ogies for education. Delft university has been 

one of the leading institutions in the Netherlands 

in terms of developing MOOCs. Delft has had a 

strong commitment to open education since 2007. 

It joined edX in 2013 and since that time Delft 

has developed more than 30 MOOCs in Science, 

Engineering and Design. More than 90, 000 

students participated in Delft MOOCs over 3 years. 

MOOCs are free to attend but students can pay 50 

dollars for a certificate of participation. Evaluation 

of the MOOCs showed that MOOCs had a bigger 

and more diverse impact than expected. Only 3 % 

of participants were from the Netherlands; 20 % 

were from the States and 14 % from India. Impacts 

included: an increased institutional reputation and 

visibility, MOOC developments impact on campus 

provision and learning innovation, connecting 

research with education, and new collaborations 

with industry. KU Leaven has also been active and 

developed and delivered 4 MOOCs on edX. 

Finland 

Finland has been active in MOOC developments 

since 2012. Most MOOCs are in Finnish and inter-

estingly most do not use the big platforms such as 

EdX. The reasons cited for MOOC development 

include: increasing international visibility, 

developing innovative learning methods, boosting 

student recruitment and providing more flexible 

learning opportunities. In Finland the main drivers 

have been the need for e-skills and jobs, improving 

the quality of learning, the desire to be more 

international and a heightened global presence. In 

addition, MOOCs are seen as a means of learning 

about online pedagogy.

5.6 Norway

Norwegian HE is mainly funded by the 

Government and is free of charge for students. 

Norway as a long tradition of innovative use of 

digital technologies, probably in part because 
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of its size and scattered population.  The first 

Norwegian MOOC was offered in September 

2013 by the Norwegian University of Science and 

Technology (Kjeldstad, 2016). By 2015 20 MOOCs 

were available. There is a national MOOCs portal 

and most of the courses are offered in Norwegian 

and are usually closely connected to exiting HEI 

courses. The number of international MOOCs is 

increasing using a range of different platforms, 

such as Coursera, FutureLearn and Canvas 

Network. In 2013 the government set up the 

Norwegian MOOC commission, with a mandate to 

map the development of MOOCs and investigate 

opportunities and challenges.  Kjeldstad identified 

a number of different types of MOOC partici-

pants. The first group are students on existing 

courses, using resources associated with MOOCs 

to complement their on-campus courses. These 

students tend to dip into MOOCs, finding and 

using what is useful, and often do not complete. 

The second group are seeking credits that can be 

included in their degree provision. The completion 

rates here tend to be higher. In Norway MOOCs 

are seen as important in terms of supporting 

lifelong learning and the creation of a knowledge 

society. MOOCs are also seen as strengthening the 

access to and quality of HE and as a good conduit 

to developing skills for the workplace and lifelong 

learning (Official Norwegian Reports NOU (2014). 

6. CHALLENGES AND 
OPPORTUNITIES

Proponents of MOOCs argue that they have the 

potential to open up access to education, to 

reduce costs, to enhance the quality of educational 

resources, to promote innovation and to address 

the growing demand for Higher Education. 

Despite the rhetoric around MOOCs as a channel 

to promote social inclusion, the reality is that 

MOOCs are the primarily associated with high 

status, elite universities. The majority of MOOC 

participants are well educated, living in developed 

countries. Critiques of MOOCs argue that they 

are primarily marketing exercises, aimed at 

encouraging participants to then pay for traditional 

campus-based educational offerings. MOOCs have 

yet to deliver on the promise of radically opening 

up access to Higher Education. 

Many believe that MOOCs might address the iron 

triangle of cost, enhancing quality and opening 

access to meet the increasing demands of HE 

(Daniel, J. and Uvalic-Trumbic, S. (2011), Lane 

2014) (Figure 1). The iron triangle firstly linked 

access, quality and cost, and latterly accessi-

bility, quality and efficiency as a means of using 

e-learning and, now we could argue OER and 

MOOCs for widening access to higher education. 

The assumption is that increases in one point of the 

triangle will inevitably lead to stresses in the other 

points. These changes make the basic point that 

with conventional teaching in classrooms there is 

little scope to alter these factors advantageously 

because improving one factor will worsen the 

others. Pack more students into the class and 

quality will suffer. Equally, try to improve quality 

by providing more learning materials or better 

teachers and the overall cost will go up. 

Figure 1: The iron triangle

Cost Quality

Access
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At least 40 % of HEIs in Europe have MOOCs 

or are planning to develop MOOCs. The level 

of interest in MOOCs can in part be ascribed 

to a number of supporting policies simulating 

the uptake of MOOCs by organisations such as 

UNESCO, OECD, EADTU and the ED and by 

national governments (for example France, the 

Netherlands and Slovenia), as well as private 

MOOC platform providers. The UNESCO-COL 

publication ‘Making sense of MOOCs’ argues 

that MOOCs can contribute to the UNESCO 

Sustainable Development goals (SDG); and in 

particular SDG 4 – which is about inclusive and 

equitable quality education and SDG 5 which 

focuses on achieving gender equality. 

Evaluation of MOOC activities unearths a number 

of barriers to the development of MOOCs. Firstly 

there are issues around a resistance to opening 

up classes and teaching to the world. Secondly, 

related to this is the fact that many teachers 

are reluctant to have their teaching recorded. 

Thirdly, they may not have the digital literacy 

skills needed to harness the potential of digital 

technologies. In other words they have problems 

adapting traditional teaching approaches to new 

audio-visual environments. Fourthly, there is a 

lack of incentives to create high quality MOOCs. 

Particularly in research-intensive institutions, most 

incentives are based on rewarding research rather 

than teaching. 

A number of business models are evident for 

MOOCs: freemium, openness, corporate training, 

convenience and marketing. In the freemium 

model registration and access is free, participants 

pay for added services. The corporate training 

model has been developed to meet training needs 

of corporates. In the openness model institutions 

receive funding from governments or foundations. 

In the marketing model revenue is generated in 

terms of promoting and marketing institutions. 

Finally, the convenience model focuses on offering 

or repackaging existing courses. 

7. TOWARDS A NEW   
CLASSIFICATION OF MOOCS

The binary distinction of MOOCs as either 

xMOOCs or cMOOCs is arguably somewhat 

simplistic given the diversity of MOOCs now on 

offer. Conole (2014) put forward a new classi-

fication schema for MOOCs based on twelve 

dimensions. Three were related to the context 

of MOOC: the degree of openness, the scale of 

participation (massification) and the diversity of the 

participants. The remaining nine dimensions are 

to do with the learning: how multimedia is used, 

how communication, collaboration and reflection 

are encouraged, the type of learner pathway (from 

learner centred to teacher-centred and highly 

structured), the level of quality assurance, whether 

there is any formal accreditation or link to formal 

educational offerings, and how autonomous are 

the learners. 
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Dimension Characteristics

Degree to which the MOOC is open

What multimedia are used and how are they being used

How many participants enroll and engage in the MOOC

What forms of communication are encouraged

How diverse are the participants

What forms of collaboration are encouraged

What forms of quality assurance are in place

In what ways is reflection encouraged

Are there any mechanisms for recognition of learning

Is there a guided learning pathway

Are there any feeds into formal learning offerings

How autonomous are the participants

Open

Multimedia

Massive

Communication

Diversity

Collaboration

Quality assurance

Reflection

Certification

Learning pathway

Formal learning

Autonomy

Context

Learning

Table 1: MOOC classification schema

8. THE PEDAGOGY OF 
MOOCS

Bayne and Ross (2014) argue that one under-re-

searched area of MOOCs is pedagogy. Despite 

the rhetoric, evaluation of MOOCs indicates that 

the teacher presence is still important in terms 

of supporting and motivating participants and 

ensuring reasonable completion rates. Evaluation 

has also given us an insight into what it means to 

design and deliver MOOCs and what it means to 

teach in the open and at massive scale. They list 

the following as key emergent themes in relation to 

MOOC pedagogy:

• The problem of the cMOOCs/xMOOC binary 

classification

• The teacher role within MOOCs

• The tension around MOOC learner partici-

pation 

• The meanings and implications of ‘massive’

• Tracing the boundaries between openness and 

control.

Each of the terms associated with MOOCs 

(Massive, Open, Online and Course) are nuances 
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and a spectrum of offerings is now available. 

Despite the claims made by some MOOC platform 

providers the pedagogy associated with MOOCs 

is not embedded in the platform but is negotiated 

and emergent, and links closely to the teacher-de-

signs beliefs and practices. 

Participation in MOOCs can range from 

informal non-accredited participation through to 

engagement as part of a formal course offering. 

In some instances, tuition-paying students taking 

courses for credit join the same class as non-tuition 

paying, non-credit learners.

Many xMOOCs are primarily based on interactive 

material and videos plus multiple-choice quizzes. 

Udacity, Coursera and EdX courses consist mainly 

of lecture videos, course materials, quizzes and 

assignments. Some do contain wikis and discussion 

forums, although these are not extensively 

promoted or used. In some cases forum posts can 

be up- or down-voted by other participants; if a 

post is up-voted that participant receives a ‘karma 

point’. For some Udacity courses, participants have 

organized their own meet-ups with others who are 

Geographically co-located. Udacity has set up a 

meet-up site to facilitate this.

Cormier, in a video describing the nature of 

Connectivist MOOCs 7, defines five steps to 

success: orient, declare, network, cluster and focus. 

He also argues that knowledge in a MOOC is 

emergent and dependent on the interaction with 

others. In his PLENK2010 course he defines four 

types of activities: aggregate, remix, repurpose 

and feed forward. Therefore the intention of 

cMOOCs is to harness the power of social and 

participatory media to enable participants to 

7.  http://www.youtube.com/watch?v=eW3gMGqcZQc
8. http://ds106.us/

communicate and collaborate through a variety 

of channels; for example Twitter, blogs, wikis, etc. 

and the use hashtags and curation tools (such as 

Pinterist or Scoop.it) to filter and aggregate. The 

focus is on personalisation, but also collective 

intelligence (Lévy 1997). Each participate forges 

their own learning path through the materials; 

picking and mixing which content, activities and 

communications are meaningful for them. These 

types of course align well with Cormier’s notion 

of Rhizomatic learning (Cormier 2008; Cormier 

2011), i.e. networks are horizontal, dynamic and 

emergent, developing in different directions 

for different individuals. Barry provides a nice 

comparison of three different MOOCs in terms 

of workload, technology, content, pedagogy, 

assessment, etc. (Barry 2013). 

Assessment models for MOOCs vary, from simple 

Multiple Choice responses, through to peer-re-

viewed feedback and more formal, traditional 

modes of assessment. DS106 8, adopted an 

interesting approach to assessment, whereby 

course assignments were collectively created by 

participants and then posted to an assessment 

bank (EDUCAUSE 2013). Participants could then 

choose which assignment they wanted to do 

which were rated on a difficulty of 1 – 5. In this 

model the assessment bank expanded for use 

by further participants. An interesting recent 

innovation in terms of assessment is the use of 

open badges. The concept is simple; learners can 

apply for badges demonstrating their completion 

of aspects of a MOOC. This may be as simple as 

completion of part of the course or evidence of 

particular aspects of learning. Badges have criteria 

associated with them; learners are expected to 
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demonstrate how they have achieved these criteria 

and this is validated either by peers or tutors. The 

Mozilla’s Open Badges 9, are perhaps the best 

known examples of badges. Their slogan is ‘Get 

recognition for skills you learn anywhere’. There 

are three parts to the process: earn (earn badges 

for skills you learn online and off), issue (get 

recognition for things you teach) and display (show 

your badges on the places that matter). 

Therefore there are a variety of different 

pedagogical approaches being adopted in 

different MOOCs, some emphasising individual 

learning through interactive materials, others 

focusing more on social learning.

9. RECOGNITION

A variety of recognition models for learning 

through MOOCs have now emerged. Firstly, 

participants may complete the MOOCs for free but 

pay for certificates of participation or completion. 

Secondly, participants might provide evidence 

of learning and how they have achieved learning 

outcomes against a set of digital badges. This is 

something that the Mozilla organization has been 

central in promoting. Thirdly, MOOCs might be 

linked to existing traditional online or campus 

based courses. 

The OpenCred project analysed current practices 

for the assessment and recognition of non-formal 

learning via MOOCs. It deveped at ‘open learning 

recognition traffic light model’, which articulated 

a number of factors of non-formal learning 

provision (such as identity verification, supervised 

assessment, quality assurance, etc.). It distinguishes 

between the terms recognition and accreditation. 

The aim of recognition of non-formal learning are: 

access  - through recognition of non-formal open 

learning individuals can gain access to programmes 

offered by educational institutions, progression: 

registered students can be exempted from part of 

the programme in order to be fast-tracked through 

their studies, and the award of a full HE qualifi-

cation.

9. dougbelshaw.com/blog/2012/07/19/informal-learning-gaming-and-openbadges-design/#.UAviyURJH40

Figure 2: OpenCred traffic light model

10. THE FUTURE OF MOOCS

In addition to focusing on the pedagogy 

associated with MOOCs outlined in this paper, 

a number of facets of MOOCs will need to be 

addressed in the future. Issues around technical 

development and standards, issues around quality 

assurance, issue with recognition of achievement of 

learning outcomes and accreditation, the kinds of 

governance models that need to be put in place, 

and appropriate business models for sustainability. 

MOOCs are challenging traditional educational 

offerings and opening up the HE marketplace 

with new business models and pedagogies. Many 

see MOOCs as experiments and an opportunity 
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to try out online learning. However they are also 

seen as a form of community engagement and 

promoting social inclusion. Therefore we are seeing 

an unbundling of education. In the future students 

may not choose to do full-time three-year degrees, 

instead picking and mixing their education 

experience to meet their individual needs. They 

might choose to pay for high quality learning 

materials for example. Or pay to have a guided 

learning pathway or some form of tutor support. 

Finally, they may pay for accreditation. All of these 

different aspects of the unbundling of education 

are evident in the case studies from across Europe 

described in this paper. Therefore increasingly 

educational services are along a continuum, with 

free courseware and assessment services at one 

end through to a full suite of on-campus services 

and facilities at the other end. As a result we are 

increasingly seeing an educator sector, which has a 

more diver course and degree ecosystem, serving 

more segmented mass markets. 

11. OPEN PRACTICES

Digital technologies enable more open practices. 

In this section I will consider what this means 

and the implications for learning, teaching and 

research. A key question is how will open learning 

develop in the next 5 years? With sub-themes of:

• Leveraging free-to-access information and 

content to enhance student experience and 

university reputation

• Key growth through distance learning

• Developing a sustainable business model to 

evolve digital strategies

This section will consider the opportunities and 

challenges of adopting open practices, ways in 

which Technology-Enhanced Learning (TEL) can 

be embedded into practice and whether open 

learning ultimately replace traditional learning and 

institutions. 

Open Educational Resources (OER) and Massive 

Open Online Courses (MOOCs) offer fantastic 

opportunities for opening up education and 

to potentially supporting social inclusion and 

widening participation. UNSECO argue that 

education is a fundamental human right and 

therefore should be freely available. Despite the 

rhetoric and the hype around OER and MOOCs 

in reality OER are not being used extensively by 

students or teachers and MOOCs are predomi-

nantly taken by those who are already educated. 

New digital literacies, see Jenkins and JISC, are 

needed to harness the potential of OER and 

MOOCs. OER and MOOCs are examples of 

disruptive innovations as they are challenging 

existing educational provision, which is good, 

in that institutions need to think hard about and 

make clear what a student will get by attending 

that institution, and what their will their student 

experience will be.

As mentioned above a key challenge is that 

students and teachers lack the necessary digital 

literacy skills to harness the potential of digital 

technologies. However there is also inertia in 

existing educational structures and a hesitance to 

engage in new practices. For research intensive 

institutions teaching is the poor sister, with research 

being privileged and rewarded. Furthermore there 

is a lack of understanding and clarity of how to 

recognise learning through OER and MOOCs. 

Models are emerging, such as: digital badges, 

certificates of participation/completion, and 
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recognition through organisations like the OERu, 

but these are still in their infancy. An IPTS commis-

sioned report, OpenCred, looked at models 

for recognition of non-formal learning through 

MOOCs. Another barrier is around pedagogies. 

Firstly most OER and MOOCs do not make the 

underlying pedagogy explicit. Secondly, it is not 

clear what pedagogies are most appropriate to 

support open learning.  For OER work that I did 

with colleague found the following barriers to 

uptake: i) the pedagogies of OER were not clear, ii) 

the difficulty of repurposing, iii) the lack of clarity of 

perceived benefits, and iv) a culture of academics 

wanting the create their own resources. For 

MOOCs two extremes have been cited: xMOOCs 

– which are essentially linear, individually focused 

and didactic and cMOOCs – which are about 

learning in a networked, social context; promoting 

connectivist learning. I have previously that this 

dichotomy is too simplistic and have put forward a 

12 dimensional scale to describe MOOCs. Finally 

academics are skeptical of the benefits of engaging 

with OER and MOOCs and more is needed in 

terms of convincing them of the benefits.

 A number of strategies can help embed TEL 

into practice. Firstly incentives and rewards can 

be put in place to celebrate the development of 

learning innovations and TEL enhanced learning 

interventions. Secondly, appropriate Continuing 

Professional Development (CPD) opportunities 

and support. This can include workshops, learning 

and teaching conferences, show and tell sessions, 

informal brown bag lunchtime sessions to share 

practice, learn about fairs, and learn about guides 

on using different digital technologies. Thirdly, 

given the increasing importance of digital technol-

ogies in education, it is important to have senior 

management who have a good understanding 

of TEL and the implications for their institutions, 

so that they can put in place relevant TEL related 

strategy and policy. The recent Teaching Excellence 

Framework (TEL) despite being criticized is clearly 

an important driver for promoting and rewarding 

teaching, as is evident in the reaction to the just 

published results, as a recent Guardian article 

testifies. So fourthly, TEL should be an integral 

part of the metrics associated with TEF. Fifthly 

a pragmatic approach to use of TEL should be 

adopted. Starting with helping academics make 

better use of the core features and tools of the 

institutional Virtual Learning Environment (VLE). 

Evaluation of VLEs consistently show that they are 

primarily used as content repositories, little use 

is made of the tools to promote communication 

and collaboration, or more innovative assessment 

approaches. For campus-based institutions more 

needs to be done to ensure physical spaces are 

technology enhanced. The Spaces for Knowledge 

Generation project has developed a set of seven 

principles for designing technology enhanced 

learning spaces. Institutions also need to have 

in place policies on students bringing their own 

devices and should recognize the increasing 

importance of mobile devices for supporting 

learning anywhere and anytime. This also means 

approaches such as the flipped classroom can 

be adopted, where students watch content in 

advance, freeing up the classroom sessions for 

more student centres and active learning. Bradley 

Lightbody has a useful guide on this Finally there 

is the increasing importance of social media 

to enable students to interact with their peers, 

their tutors and the wider community. The OPAL 

initiative developed a useful instrument for helping 

institutions benchmark their OER activities and to 

create a vision and roadmap for their development.
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One of the key benefits of involving students is that 

they can provide a fresh perspectives. Furthermore 

as they are actively engaged with learning they can 

often provide novel insights into what is needed. 

Two examples demonstrate this. The first is the 

SKG project, which involved students throughout. 

One interesting focus was on getting the students 

to generate novel technology enhanced learning 

spaces both inside the classroom and externally. 

Professor Eric Duval involved his third-year 

students to creating learning analytics Apps for 

the second-year students. Students can be given 

access to learning analytics so that they can better 

manage their learning. For example, the App might 

tell as student ‘you appear to be doing all your 

learning on a Sunday, whereas research shows that 

it is better to spread it out over the week and do it 

in bite-sized chunks’, or ‘ you have spent 6 hours 

learning this week, whereas your class mates have 

spent at average of 10 hours’. The solar website 

is a useful source of information and resources on 

learning analytics.

Despite the above open learning will not replace 

traditional educational offerings. It is more likely 

that there will be a spectrum of offerings from free 

OER and MOOCs right through to the Oxbridge 

one-to-one tutorial set up. This means that 

students are offered a rich range of educational 

experiences and thy can make their choices 

based on the ways in which they prefer to learn. 

Blended learning and approaches which harness 

the affordances of technologies such as the flipped 

classroom will become increasingly evident and 

important. We are seeing a blurring of boundaries: 

learners/teachers, real/virtual and formal/informal. 

In addition we are seeing an unbundling of 

education. Some ask the question as to whether 

unbundling is the next disruptive innovation. In 

the futures students may not choose to do a full 

three-year degree; instead they may pay for: high 

quality resources, a guided learning pathway, 

support or accreditation.

OER/MOOCs are important as they get us to 

think more about the learner experience and 

they challenge traditional educational offerings. 

However, more needs to be done to increase the 

uptake and use of OER and MOOCs. We need to 

better understand what new digital literacies are 

needed to harness digital technologies. There is a 

distinct lack of discourse on OER and MOOCs at 

policy and strategy level and this urgently needs 

to be addressed. We also need to focus more on 

the development of senior management who have 

an understanding of digital technologies and a 

vision for open learning. There are also financial 

implications; institutions need to understand why 

they are investing in OER and MOOCs. Importantly 

we are teaching students for an uncertain future, 

to do jobs that don’t even exist today. Therefore 

there is a need to go beyond knowledge recall to 

development of the skills and competencies they 

need to be adaptive and lifelong learners. John 

Daniels has stated that we would need to build a 

new brick and motor institution every week if we 

want to meet the demands of future learners, this 

is clearly unrealistic and therefore digital technol-

ogies and OER and MOOCs in particular are an 

important alternative.
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To date, true/false, multiple-choice and short answer exams have been the standard tools 

for summative assessment in online courses. These techniques are easy to administer 

and relatively quick ways to measure large groups of students, but they are not the most 

sensitive and accurate assessment methods. We report on the development and testing 

of a new assessment tool—a digital game—designed to measure student learning and 

scientific literacy, in this case conceptual and critical thinking about the nature of science 

(how science is done). It was tested in a third level undergraduate astrobiology course at 

the University of New South Wales, which aims to get students to think like scientists as a 

key learning outcome.

The tool uses concept maps and Teachable Agents (TA). Concept maps are visual 

representations of cognitive structures used to measure changes in students’ learning pre 

and post course. Concept maps have been shown to be powerful and effective evaluation 

tools, for both formative and summative assessment (Novak & Canas, 2008; Novak & 

Gowin, 1984). Developed by Stanford Graduate School of Education, a Teachable Agent 

(TA) is a learning technology that uses the social metaphor of teaching a computer agent 

by creating a concept map that serves as the agent’s ‘brain’ (Schwartz & Arena, 2009). 

The teaching metaphor draws students’ sense of responsibility for their agent — called 

the ‘protégé effect’ — to motivate them to put more effort into producing their concept 

maps than they would for themselves (Chase, Chin, Oppezzo, & Schwartz, 2009; Schwartz 

& Arena, 2009). This game-like instrument measures the choices (concept maps) that 

students make in ‘teaching’ their TA about scientific process to detect any changes pre 

and post course. Since concept maps are complex and individualised representations 

of students’ cognitive structures, they can be unmanageable to use as summative 

assessment, especially for large groups of students, because they are time consuming 

to assess and score. To allow for scalability to large-scale online courses, the new tool 

automatically assesses students’ concept maps, via an algorithm, which makes using this 



21

tool faster and easier than using true/false and multiple-choice exams. 

This study indicates that the newly developed tool may be more sensitive and accurate 

than traditional assessment methods at measuring how students integrate the learning 

outcomes of online courses into their overall learning rather than content rote learning. 

Validation of the assessment tool as well as further testing is required.

Digital technologies provide accessible and 

scalable ways to deliver educational content via 

online courses. However, effective and meaningful 

assessment of student learning in online courses 

remains a challenge. A large percentage of online 

courses use the standard true/false, multiple-

choice and short answer exam for summative 

assessment of student learning (Arend, 2007; 

Kearns, 2012; Swan, 2001). In science-oriented 

courses in particular, quizzes and exams seem to 

be the preferred method of summative assessment 

due to the quantitative or ‘objective’ nature of the 

knowledge (Neumann, 2002) and the weight of 

quizzes and exams to the overall course grade is 

often higher than in other courses—on average 

worth around 44%, but sometimes worth up to 

100% of the final course grade (Arend, 2007; 

Kearns, 2012).

These techniques are convenient and quick ways to 

administer and automatically mark large groups of 

students, but they are not the most sensitive and 

accurate assessment methods because they only 

assess content rote learning.

We report on the development and testing of a 

new assessment tool, a digital game, designed to 

1. INTRODUCTION

Keywords: assessment; concept maps; teachable agent; online courses

measure student higher order scientific thinking, 

in this case conceptual and critical thinking 

about the nature of science (NOS)—or, how 

science is done—rather than rote science content 

knowledge. This new tool is based on a Teachable 

Agent (TA), a learning technology developed by 

Stanford Graduate School of Education, which 

uses the social metaphor of teaching a computer 

agent by creating a concept map that serves as the 

agent’s ‘brain’ (Chase et al., 2009). This game-like 

assessment tool will measure the choices (concept 

maps) that students make in ‘teaching’ their TA 

about how science is practiced. By administering 

this game in the first week of the course to serve a 

formative function (assessment for learning) and in 

the last week of the course to provide a summative 

indication of learning (assessment of learning), 

we aim to measure how students integrate 

the learning from the course by measuring 

and comparing any changes in their cognitive 

structure— that is, changes in or development 

of meanings of concepts—pre and post course 

(Novak & Gowin, 1984). This should provide more 

accurate and sensitive measures of students’ 

learning beyond content rote learning.

Since concept maps are complex and 

individualised representations of students’ 
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cognitive structures, they can be unmanageable to 

use as either formative or summative assessment, 

especially for large groups of students, because 

they are time consuming to assess and score. 

To allow for scalability to large-scale online 

courses, the novel approach is that the automated 

assessment and scoring of students’ concept maps, 

via an algorithm, making using concept maps 

faster and easier than using true/false and multiple-

choice exams.

1.1. Theoretical framework

1.1.1. Choice-based assessment via 
concept maps

1.1.2. Motivation via Teachable 
Agents (TA)

The development of this new assessment tool is 

built on pedagogical evidence of the effectiveness 

of concept maps as evaluation tools and teachable 

agents as motivational agents.

“Learning is the result of change in the meaning 

of experience, and concept maps are one method 

for showing both teacher and learner that real 

cognitive reorganization (sic) has occurred” (Novak 

& Gowin, 1984, p. 99).

Concept maps are visual representations of 

cognitive structure. They include ‘concepts’—a 

word or a few words, usually enclosed in a circle 

or box—and a line linking two concepts to form a 

‘relationship’. The line contains ‘linking words’ that 

specify the relationship between the two concepts. 

The concepts are organised into a hierarchical 

arrangement from most general or inclusive 

concepts at the top or centre of the map to more 

specific concepts below or around the edges of the 

map (Novak & Canas, 2008).

Concept maps are powerful and effective 

Developed by Stanford Graduate School of 

Education, a Teachable Agent is a learning 

technology that uses the social metaphor of 

teaching a computer agent by creating a concept 

map that serves as the agent’s ‘brain’ (Schwartz 

& Arena, 2009). The use of TAs has been shown 

to increase people’s motivation (level of effort) 

to construct their concept maps; the teaching 

metaphor draws one’s sense of responsibility for 

their agent— called the ‘protégé effect’—which 

motivates them to put more effort into producing 

their concept maps than they would for themselves 

(Chase et al., 2009; Schwartz & Arena, 2009).

evaluation tools because they can identify both 

valid and invalid ideas held by people and 

measure any changes in their cognitive structure by 

measuring the choices that they make in producing 

their concept maps (Novak & Gowin, 1984). 

According to Edwards and Fraser (1983), concept 

maps can be as effective as clinical interviews for 

identifying knowledge before or after instruction.

Concept maps can be assessed and scored using 

scoring schemes developed by Novak and Gowin 

(1984)— based on Ausubel’s cognitive learning 

theory—which incorporates the scoring of valid 

propositions (relationships between concepts), 

hierarchical structures (sets of concepts and levels 

of ordinance between them) and cross-links 

(relationships between sets of concepts or proposi-

tions) within the concept maps.

The new assessment tool uses these scoring 

schemes to automatic score valid propositions, 

hierarchies and cross-links in student concept maps 

via an algorithm.
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1.2. Concept map constructs

1.3. Research objectives

2.1. Constructs

2. MATERIAL AND METHODS

The instrument aims to measure student learning 

and scientific literacy, in this case conceptual and 

critical thinking about NOS and perceptions of 

science in relation to trust in science and scientists. 

Therefore, the concept map components and 

concepts available to participants in the game, 

as well as related assessment scales, derive from 

existing questionnaire instruments developed to 

measure these particular constructs, and tested 

for reliability and validity. These instruments 

include: the Student Understanding of Science and 

Scientific Inquiry (SUSSI) questionnaire (Liang et al., 

2006) and the Trust in Science and Scientists (TSSI) 

questionnaire (Nadelson et al., 2014).

The purpose of this research was to develop a 

new, more accurate and sensitive assessment tool 

to measure learning and scientific literacy as a 

result of instruction that has higher order scientific 

thinking as a key learning outcome.

More specifically, the research aimed to develop 

and then test the new tool to answer the following 

research question:

Is the newly developed instrument more or less 

sensitive and accurate than standard tools such as 

true/false, multiple-choice and short answer exams 

in measuring: 1) trust in science and scientists; and 

2) higher order scientific thinking.

We believe the newly developed tool will be 

more sensitive and accurate than traditional 

assessment methods at measuring how students 

integrate the learning outcomes of online courses 

into their overall learning rather than content 

rote learning. Based on existing research, there 

is strong evidence to suggest that using concept 

maps, which are powerful evaluation tools (Novak 

& Gowin, 1984), and teachable agents as motiva-

tional agents (Schwartz & Arena, 2009) will be 

effective at measuring trust and understanding of 

NOS.

To answer the research question, the tool must be 

tested for reliably and validity. This paper describes 

the development process in creating this new 

assessment.

The development phase of the new instrument can 

be broken down into the following categories:

1. Constructs

2. Digital game

3. Pilot test

The constructs for the instrument derive from 

existing questionnaire instruments that have been 

tested for reliability and validity.

The constructs for understanding the NOS derive 

from the Student Understanding of Science and 

Scientific Inquiry (SUSSI) questionnaire developed, 

refined and validated by Liang et al. (2006). The 

SUSSI instrument was informed by the NOS 

literature and built on previous NOS instruments, 

in particular the Views on Science-Technolo-

gy-Society (VOSTS) questionnaire developed 

by Aikenhead and Ryan (1992) and the Views of 

Nature of Science (VNOS) questionnaire developed 
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by Lederman, Abd–El–Khalick, Bell, and Schwartz 

(2002). SUSSI focuses on the following seven 

essential themes: observations and inferences; 

tentativeness of scientific knowledge; scientific 

theories and laws; social and cultural embed-

dedness; creativity and imagination; and scientific 

methods. The SUSSI instrument, as well as 

Lederman et al.’s VNOS instrument, has been used 

in a number of studies to measure student and 

teacher understanding of NOS.

The constructs for trust derived from the Trust in 

Science and Scientists Inventory (TSSI) question-

naire, developed and validated by Nadelson 

et al. (2014). Informed by the literature on trust 

and the authors’ knowledge and experience, the 

authors developed and validated the instrument 

using a process of data collection from science 

faculty members and undergraduate students, 

expert feedback, and an iterative process of 

design and field-testing. The instrument focuses 

on misconceptions of several aspects of science, 

such as theories of knowledge structures and the 

tentativeness of scientific knowledge; on issues of 

trust in relation to research techniques, processes, 

or integrity; and on public concerns of scientists 

withholding data, falsifying data, or not considering 

all available evidence.

Using the SUSSI and TSSI instruments, we 

produced Tables of Taxonomy (Appendix A). 

We used the table of taxonomy from the SUSSI 

instrument, which organizes the instrument items 

into themes and explanations for each item. 

Since the TSSI instrument did not categorise 

the questionnaire items into themes or provide 

detailed explanations of the items, we categorised 

the TSSI items into 5 themes and drew on the 

Australian Code for Responsible Conduct of 

Research (Australian Government, 2007) and Liang 

et al. (2006) work to provide explanations for each 

item. 

From the themes and explanations in the tables 

of taxonomy, we identified three stand-alone 

topics for three different concept maps: scientific 

knowledge; scientific process; and scientists. We 

then identified the ‘concepts’ and ‘linking words’ 

that would be available to students to create 

each of the three concept maps. An example of a 

concept is: inferences or logical reasoning; and an 

example of a linking word(s) is: is/are or use/uses. 

The concepts and linking words for each of the 

three concept maps is included as Appendix B.

Since the concepts and linking words derived 

from instruments previously tested for reliability 

and validity, we did not conduct further construct 

validity testing of the concepts and linking words.

2.2. Digital game

The digital game uses a teachable agent—a 

social metaphor of teaching a computer agent by 

creating a concept map that serves as the agent’s 

‘brain’ (Schwartz & Arena, 2009). The goal was 

to motivate participants to put more effort into 

producing their concept maps, thereby producing 

higher quality concept maps that would more 

accurately represent their knowledge (Chase et al., 

2009; Schwartz & Arena, 2009). We also expected 

that more participants would be interested in 

completing the game, therefore increasing 

response rates.

The scenario for the game is a futuristic Australian 

federal election where the Prime Minister (PM) is a 

robot. Instead of voting for a preferred candidate, 

all voters contribute to programming the robotic 
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PM’s ‘brain’ by creating a concept map that will 

teach it what and how to think about science. The 

idea is that the robotic PM’s artificial intelligence 

will embody the collective knowledge and ideals of 

all voters to ensure that ‘It’ is an accurate represen-

tation of the Australian public.

The game is hosted on a website and is accessible 

via a web browser. A software developer 

developed the digital interface (front end) and 

content management system (back end) . Figure 1 

shows the concept-mapping interface.

The tool is currently being tested in a final 

year undergraduate astrobiology course at the 

University of New South Wales in Sydney. A key 

learning outcome for the astrobiology course is to 

get students to think like scientists to experience 

how science, in particular astrobiology, is practiced.

The tool was administered as an optional activity in 

Fig. 1. Instrument concept-mapping interface

2.3. Pilot test

the first week of the course (pre-test) as a formative 

assessment. Students who completed the activity 

of creating a concept map to ‘program the robotic 

PM’s brain’ were provided with private personalised 

feedback about their results early in the course. 

The tool will again be administered as an optional 

activity in the last week of the course (post-test) to 

detect any changes pre and post course. Since it 

is a pilot test, the results from the concept maps 

will not contribute to the students’ overall course 

grade.

The pre and post-test results will be matched and 

data analysis will include raw score comparison 

charts as well a t-tests and Wilcoxon Signed Rank 

tests, which will be used to detect any statistically 

significant differences between pre and post data.
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3. DISCUSSION

4. CONCLUSION

Over half (57%) of the students in the astrobiology 

course completed the optional pre-test. Initial 

results indicate that approximately one third of 

the students do not understand how science is 

practiced. This aligns with student performance 

in the past three years of this course. The pre-test 

served an excellent formative function (assessment 

for learning) in providing the course instructor 

with valuable baseline information about students’ 

knowledge and understanding of the nature of 

science and how to adapt the course accordingly 

to best suit student learning needs, as well as 

providing personalised feedback to the student 

from the course instructor in response to their 

pre-test results.

Although the post-test data is not yet available 

for comparison analysis with the pre-test data, we 

hypothesise that students will demonstrate gains 

in their ability to conceptually and critically think 

about the nature of science and that the scores 

from the new tool will closely align to students’ 

final grades. In this case, students’ final grades 

derive from a combination of assessment methods, 

which include an essay, a virtual laboratory activity, 

a small research project, a short multimedia presen-

tation, as well as participation in interactive forums 

and short quizzes.

We expect that the tool will provide more accurate 

and sensitive measures of participants’ learning in 

relation to the nature of science than traditional 

multiple-choice and true/false quizzes and exams. 

If this is the case, the new tool would provide 

an effective summative assessment method 

(assessment of learning) that could replace and/

or compliment traditional quizzes and exams 

and contribute to students’ final grades. Pre and 

post-test result comparisons can also be valuable 

for both course instructors and students to express 

and measure learning pre and post course as a 

result of instruction.

To address the challenges that online science 

courses face in effectively and accurately assessing 

student learning in a scalable way, we have 

developed and begun to test a new tool, which 

uses concept maps as powerful evaluation tools 

and teachable agents as motivational agents 

(Novak & Gowin, 1984; Schwartz & Arena, 2009).

Once the testing phase has been completed, this 

research will result in a new validated assessment 

tool that should be more sensitive and accurate 

than traditional multiple-choice and true/false 

quizzes and exams at measuring higher order 

scientific thinking. This instrument will be a novel 

and useful formative and summative assessment 

tool for educational institutions and online course 

instructors to measure how students integrate 

the learning outcomes of online science courses 

into their overall learning rather than content rote 

learning.

The results of this research will contribute insights 

into how to provide the best kinds of learning 

experiences for students to achieve scientific 

literacy, especially in higher education science 

degrees, to inform best practice and guide future 

efforts in online science courses.
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APPENDIX A. TABLES OF TAXONOMY

The tables below identify the themes and explanations in relation to the nature of science (NOS) and how 

scientists work based on the literature and the Australian Code for the Responsible Conduct of Research.

A.1. Taxonomy of Views about Science and Scientists

This table draws on research by Nadelson et al. (2014), Liang et al. (2006) and the Australian Code for the 

Responsible Conduct of Research (Australian Government, 2007).

Aspect Explanation/Description

Scientists are trustworthy, honest and ethical in their work.

Scientists abide to a code of conduct — they must conduct their activities in an 
ethical and professional manner, maintain intellectual honesty and integrity, and 
ensure validity and accuracy in the collection and reporting of data.

Scientists’ work must go through a peer review process, an impartial and 
independent assessment of their work by others working in the same or a 
related field.

Scientists who consider that research misconduct may have occurred must act in 
a timely manner to report the misconduct.

Scientists respect and consider the well-being of human research participants, 
animals and the environment in accordance with a research code of conduct.

Scientists consider privacy, confidentiality and data management in accordance 
with a research code of conduct.

Scientists conduct research for the benefit of society — to gain knowledge, 
understanding and insight relevant to the needs of commerce, industry, and 
to the public and voluntary sectors; scholarship; invention, generation of ideas 
and experimental development to produce new or improved materials, devices, 
products and processes.

Scientists’ publication of research findings must be complete and include any 
negative findings and results, which may be contrary to the hypothesis and/or 
conclusion.

Scientists consider all available evidence and ideas, even if it contradicts their work.

Scientists are transparent when sharing their work to allow claims and findings to 
be tested by others.

Scientists have an obligation to avoid actual, potential and perceived conflicts 
of interest and must disclose any conflict of interest which has the potential to 
influence research, publication and media reports, grant applications, applica-
tions for appointment and promotion, or research commercialisation.

Scientists aim to be objective and precise, but subjectivity in science is 
unavoidable. The development of questions, investigations, and interpreta-
tions of data are to some extent influenced by the existing state of scientific 
knowledge and the researcher’s personal factors and social background.

Research 
integrity

Ethical social 
benefit and 
protection

Honesty and 
transparency

Subjectivity and 
objectivity
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The purpose of scientific research is the creation and dissemination of new 
knowledge.

Scientists must share their work with the scientific community of experts first 
(peer-review), and eventually are encouraged to communicate their work to a 
wide range of audiences, including the public.

Scientists’ publication of research findings must be complete and include any 
negative findings and results, which may be contrary to the hypothesis and/or 
conclusion.

Scientists must ensure that published reports, statistics and public statements 
about their work are complete, accurate and unambiguous.

Science is based on both observations and inferences. Observations are 
descriptive statements about natural phenomena that are directly accessible to 
human senses (or extensions of those senses) and about which observers can 
reach consensus with relative ease.

Inferences are interpretations of those observations. Perspectives of current 
science and the scientist guide both observations and inferences. Multiple 
perspectives contribute to valid multiple interpretations of observations.

Scientific knowledge is both tentative and durable. Having confidence in 
scientific knowledge is reasonable while realizing that such knowledge may be 
abandoned or modified in light of new evidence or reconceptualization of prior 
evidence and knowledge.

The history of science reveals both evolutionary and revolutionary changes.

Both scientific laws and theories are subject to change. Scientific laws describe 
generalized relationships, observed or perceived, of natural phenomena under 
certain conditions. Scientific theories are well-substantiated explanations of 
some aspect of the natural world.

Theories do not become laws even with additional evidence; they explain laws. 
However, not all scientific laws have accompanying explanatory theories.

Scientific knowledge aims to be general and universal. As a human endeavor, 
science is influenced by the society and culture in which it is practiced. Cultural 
values and expectations determine what and how science is conducted, 
interpreted, and accepted.

Science is a blend of logic and imagination. Scientific concepts do not emerge 
automatically from data or from any amount of analysis alone. Inventing 
hypotheses or theories to imagine how the world works and then figuring 
out how they can be put to the test of reality is as creative as writing poetry, 
composing music, or designing skyscrapers. Scientists use their imagination and 
creativity throughout their scientific investigations.

Dissemination & 
communication 
of science

Observations 
and Inferences

Tentativeness

Scientific 
theories and 
laws

Social and 
cultural
embeddedness

Creativity and
Imagination

A.2. Taxonomy of Views about Nature of Science and Scientific Inquiry

This table is Appendix B from Liang et al. (2006) p30.

Aspect Explanation/Description
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Scientists conduct investigations for a wide variety of reasons.

Different kinds of questions suggest different kinds of scientific investigations.

Different scientific domains employ different methods, core theories, and 
standards to advance scientific knowledge and understanding. There is no 
single universal step-by- step scientific method that all scientists follow. 
Scientists investigate research questions with prior knowledge, perseverance, 
and creativity. Scientific knowledge is gained in a variety of ways including 
observation, analysis, speculation, library investigation and experimentation.

Scientific 
methods
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APPENDIX B. INSTRUMENT CONCEPTS AND LINKING WORDS
The table below contains the concepts and linking words of the concept maps topics that make up the 

instrument. There are three concept maps: scientific knowledge, scientific process and scientists.

Concepts Concepts Concepts

Concept Map 1: 
Scientific Knowledge

Concept Map 2:
Scientific Process

Concept Map 3:
Scientists

evidence

observations

inferences

subjective

society and culture

researcher personal perspective

researcher prior knowledge

tentative/uncertain

creativity and imagination

logical reasoning

change

scientific theories

scientific laws

peer review

experiments

experiment design

data interpretation

one universal method

various methods

data collection

data analysis

questions

hypothesis

conclusions

scientific claims

creativity and imagination

trustworthy

honest

ethical

bias

negative findings and results

precise/accurate

their work

subjective

conflicts of interest

evidence

other perspectives

the well-being of others

new evidence and knowledge
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Links Links Links

is/are based on

is/are not based on

is/are

is/are not

is/are influenced by

is/are uninfluenced by

use/uses

does not/do not use

can

cannot

lead(s) to

is/are

is not/are not

result(s) in

use/uses

does not/do not use

verify

falsify/forge

is/are

is/are not

consider

ignore

share

withhold
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Moving Beyond Rote Learning 
For Tests: A Novel Approach to 
Cheat-Proof Assessments in the 
Online Environment

ABSTRACT

Australian Centre for 
Astrobiology, University of 
New South Wales

Carol Oliver

Astrobiology – the search for life in the universe and our origins on Earth – is a fast 

evolving and engaging new discipline. As such, astrobiology offers the opportunity to 

teach undergraduate science students with no research experience how to think like a 

scientist. 

In converting our face-to-face third level University of New South Wales (UNSW) science 

elective to the fully online environment, we used the opportunity to abandon standard 

lectures, rote learning and the final examination. We put in its place an inquiry-based 

course with three interrelated research-oriented assignments aimed at teaching students 

the processes and practices of astrobiology. Each assignment builds on the other, making 

it more difficult to cheat. The assignments provide students with sufficient practice to be 

able to construct an understanding of the principles and approaches involved in searching 

for life elsewhere in the universe.

The central assignment exemplifies our approach. It consists of a technology-enabled 

field experience that relies on early life geological sites used by researchers at UNSW’s 

Australian Centre for Astrobiology. Students use interactive virtual reality of the 

geological sites to individually select and collect virtual rock samples. They then pair 

with another student to compare samples collected. They make a video presentation of 

their interpretation of the ancient geological environment and the lines of evidence in 

the rocks that support the biogencity of stromatolites – layered shapes left in the rock 

record by mats of microbes – that thrived on Earth 3.5 billion years ago. Feedback from 
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the students, together with Learning Management System electronic data on student 

behaviour in negotiating the course, suggests a high level of engagement with the 

course. Enrolments have more than doubled since going fully online, and each year 

more than half the students remain engaged with the content and forums for at least two 

months after the end of the course.

Astrobiology is an inherently fascinating subject. 

At its core is one of the most fundamental of all 

questions, and asked over the centuries: “Are we 

alone in the universe?” Even in terms of our own 

solar system, Earth is tiny. 1,300 Earth-size planets 

could fit inside Jupiter, and 1.3 million inside the 

sun – a dwarf star among 100 billion stars in our 

galaxy – which is one of at least 100 billion galaxies 

in the known universe. Space is unimaginably vast, 

and Earth unimaginably small by comparison. 

Regardless of the size of the universe, we have 

not yet found a single extraterrestrial microbe 

outside the 16-kilometre thick biosphere that hugs 

our rocky planet and allows life to flourish in a 

symbiotic relationship with the planet. Therefore, 

the University of New South Wales’s (UNSW) third 

level science elective, BEES6741 Astrobiology: Life 

in the Universe, is naturally attractive to students.

The course was developed in the Australian Centre 

for Astrobiology, a UNSW research centre that 

focuses on early life on Earth and the search for 

life on Mars, but draws in other science disciplines 

such as microbiology and astronomy. The early 

life research is mostly concentrated in Western 

Australia, including a specific area in the Pilbara 

where we see the earliest most convincing 

1. INTRODUCTION

Keywords: teaching scientific uncertainty; inquiry based learning; scientific thinking; 
cheating online

evidence of fossil life on Earth 3.5 billion years ago, 

and serves as an analogue to searching for life on 

Mars. The astrobiology course content reflects this 

research, draws on a range of science disciplines 

including microbiology, geology, astronomy, and 

astrophysics as well as Earth’s planetary systems, 

palaeobiology, the rise to intelligence on Earth 

and the search for intelligence elsewhere in the 

universe.

While astrobiology is a naturally engaging subject, 

the course faced closure in 2014 due to low 

student numbers – by then only 26 students could 

fit the subject into their compulsory workload at 

third level. In 2015, the course went fully online, 

immediately doubling numbers to 52. In 2016, 

that rose to 62 and has remained steady in 2017. 

To take the course, students must have 30 Units of 

Credit in any science – meaning all students are at 

least second or third level and have some science 

background. Some Master of Philosophy science 

students take the course too, as do some cross-in-

stitutional undergraduates.

Assignments in this course are aimed principally at 

teaching scientific method and thinking, so have 

a formative characteristic (for learning) as well as 

summative (evaluating learning) approach. Each 

assignment is an opportunity to actively engage 
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with thinking scientifically through reviewing 

primary literature on the origin of Earth’s water, 

engaging in interactive virtual field work on a 

provided research question, and finally students 

formulate their own simple, but original, research 

question related to the search for life on Mars 

and develop a simple experiment to suggest 

how to test it. There are other shorter supporting 

assessments. One is an assessable question every 

two weeks with a 200-300 word answer, designed 

to ensure students have understood key concepts. 

Another is an adaptive e-learning laboratory 

designed for students to understand the concepts 

of the phylogenetic Tree of Life. These include the 

construct that all life on Earth is related, that there 

was a group of organisms at the base of the Tree of 

Life known as the Last Universal Common Ancestor 

(LUCA) and that lateral gene transfer takes place 

between bacteria, archaea, and eukaroyotes 

that form the three main branches of the Tree of 

Life. Each week there are self-check quizzes for 

students.

The motivation to teach how to think like a scientist 

in this new online iteration of the course came 

from a problem we saw in the years the course was 

face-to-face – 2012 to 2014 inclusive. It was clear 

from each student cohort that they mostly did not 

understand the conceptual nature of science – how 

science is done. When we asked our postgraduate 

students about this, they unanimously said that 

until they experienced research after their under-

graduate years they had not understood how 

science was done either.

One underlying barrier to achieving the key 

outcome of the course is student understanding 

of uncertainty in science. We have noted that 

many of the students coming into the astrobiology 

course have a poor to no understanding of the 

nature of uncertainty in science, regardless of 

which science they are specialising in. Even at third 

level, students are mostly uncomfortable with the 

concept of scientific knowledge having varying 

levels of confidence dependent on the strength of 

evidence, scientific debate and consensus. They 

have initial difficulty with the idea of the lack of 

absolute right or wrong answers in discovery, and 

that scientific knowledge is provisional. This lack 

of understanding of uncertainty in science among 

undergraduate students provided the opportunity 

to take steps to build confidence in the students to 

critically analyse information to see the weaknesses 

and strengths of scientific arguments, engage with 

the debates in science and understand the role of 

multiple lines of evidence and scientific consensus 

in building scientific knowledge.

Email interactions with students early in the astro-

biology course suggest some do come with a ‘rote 

learning’ mentality of the type ‘where do I find the 

right answer?’ or ‘tell me what to think and I will 

think it’. Students tend to overcome that, although 

a small percentage do not and, as a result, do not 

do well in the course. This is evidenced by the 

high drop-out rate at census. In 2017, the course 

began with 75 students, which fell to 65 at census. 

There is a perception among some academics 

and students that online courses are easier than 

face-to-face courses (Francis, p.80, 2015), and this 

may be a factor in census attrition when students 

discover the astrobiology online course has the 

same level of difficulty as a face-to-face third level 

science course.
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1.1. Approach to switching to the 
online environment

There were three considerations in transforming 

the astrobiology course from a face-to-face to 

fully online. The first was practical – the online 

medium would allow more students to arrange 

their study timetable to allow a science elective to 

fit into their compulsory course requirements. We 

would no longer have to worry about timetabling 

or use of university physical resources such as a 

lecture theatre or a laboratory. The second was the 

concern of losing the engagement generated in 

discussions in lectures and tutorials – the high level 

of engagement being achieved because of working 

with students in a relatively small group. The third 

was that we wanted to drop the final exam, which 

we felt negated student engagement with the way 

an astrobiologist – or indeed any scientist – thinks 

by making students memorise content, much of 

which would be modified in the future as thinking 

changes and discoveries are made (but noted this 

occurs in any science, not just astrobiology). Rote 

learning attracts criticisms from students who see 

such testing as memorising without conceptual 

development (Dehaan, p254, 2005). Nevertheless, 

it remains accepted practice that coursework 

requires a final exam, often high stakes. Whatever 

the reason for use on a compulsory course, it is 

almost counter-intuitive in a science elective aimed 

at teaching scientific thinking rather than content. 

The exam would not serve a purpose in this online 

course, and would be hard to proctor off-campus.

As an alternative, astrobiology students are 

presented with assignments that provide a series 

of guided steps towards gaining an understanding 

of what an astrobiologist faces in real research. It 

presents the student with the opportunity for deep 

thinking and learning. One longitudinal study at 

the University of Otago in New Zealand indicates 

that students who are guided in deeper thinking 

skills learn how to go from surface learning in their 

first year and partly into their second year, but then 

deeper thinking takes over and these students do 

better than those who remain surface learners, 

attaining higher scores and being more engaged 

in their learning (McDonald, Raynolds, Bisley & 

Spronken-Smith, p.76, 2017).

1.2. Theoretical framework

The pedagogical framework for the switch to the 

online environment is built on the effectiveness of 

inquiry-based learning in engaging students. It is 

accepted that the more a student is engaged with 

his or her learning, the more effective the learning 

outcomes, and some believe the less likely a 

student is to cheat.

1.3. Inquiry based learning

Inquiry-based learning (IBL) has been around for 

thousands of years. One of the earliest modern 

institutions to use it was Hampshire College 

in Western Massachusetts – a small liberal 

arts college. It established an “explicit inquiry 

curriculum” in 1970 (Spronken-Smith, 2012). In 

the past few decades or so use was increasingly 

promoted to replace the more didactic and passive 

lecture approach to undergraduate education that 

had persisted for nearly 900 years. A key turning 

point was the Boyer Commission on Educating 

Undergraduates in the Research University (1998). 

The report urged that undergraduate education 

needed a new approach where:

“...learning is based on discovery guided by 

mentoring rather than on the transmission 

of information. Inherent in inquiry-based 



36

learning is an element of reciprocity; faculty 

can learn from students as students are 

learning from faculty.” (Boyer Commission, 

1998, p.15).

The American Association for the Advancement 

of Science has also been heavily involved in 

encouraging inquiry-based learning, especially in 

its efforts to encourage student scientific literacy. In 

2000, the then president of the National Academy 

of Science, Bruce Alberts, contributed a chapter to 

a AAAS book, “Inquiry into Inquiry Learning and 

Teaching in Science” (eds. Minstrell & van Zee, 

2000). In Part 1, Why Inquiry?, Alberts wrote:

“If education is simply the imparting of 

information, science, history, and literature 

become nearly indistinguishable forms 

of human endeavour, each with a set of 

information to be stored in one’s head. But 

most students are not interested in being 

quiz show participants.” (Alberts, p.3 2000)

Alberts goes on to say that the opportunity being 

missed by continuing transmissive education 

was engaging students in the skills they needed 

for careers in the 21st century such as problem-

solving, communication and critical thinking – the 

so-called soft skills. The astrobiology course 

addresses – as a by- product of thinking like a 

scientist – these often-cited concerns among 

employers on graduate employability. Sarkar, 

Overton, Thompson & Rayner (p.45, 2016) 

underscore that the inquiry-based learning moves 

from the ‘recipe-like’ problem-solving approach to 

open inquiry, enabling students to problem solve in 

a range of situations. In other words, inquiry-based 

learning enables students to transfer skills and 

integrate knowledge, and more easily adapt to the 

changes in careers they are likely to face in their 

working life.

According to Spronken-Smith (2012), there seems 

to be theoretical support for IBL based on student 

learning studies. Psychologists and educators, for 

example, seem to agree that active involvement 

in learning is the key to a successful outcome. 

If a student can think like a scientist, he or she 

will learn both the content and the process. In 

another study, two versions of a chemistry lab 

exercise, one directed and the other using an 

IBL approach. The students in the latter group 

were more motivated, displayed higher order 

thinking and had a deeper understanding of the 

experiment (Berg, Bergendahl & Lundberg, 2003). 

A meta-analysis of 72 empirical studies showed the 

greater support inquiry based students had, the 

better the outcomes (Lazonder & Harmsen, 2016). 

In other words, guidance is required to achieve the 

best result.

Our experience in astrobiology indicates that 

students exhibit a wide range of learning styles 

and so there is a spectrum of support that students 

need. Some students appear to need very little 

guidance in inquiry-based learning, and post 

more into the course forum – generally the best 

students. Students in the middle to lower end of 

the class need varying degrees of support. Around 

half a dozen students each year want – and ask 

for – the most support. In the spectrum of support, 

from ‘most’ to ‘least’ support, we see students in 

the ‘most’ end questioning their interpretation of 

requirements of each assignment. They seem more 

focused on marks than learning.

1.4. Critical thinking

Critical thinking is a key inquiry-based learning 

attribute and employability skill but there is 

difficulty in defining critical thinking in the literature 
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as a construct (Huber and Kuncel, p.43, 2016). 

Wilson & Howitt (p.1, 2016) propose a definition of 

critical thinking applied to disciplinary knowledge 

as the “application of logic to analyse the validity 

and persuasiveness of evidence and truth-claims”. 

Schmaltz, Jansen & Wenckowski (2017) agree that 

while there is no clear definition in education, 

teaching critical thinking in science requires 

“a strong focus should be placed on teaching 

students to think like scientists.” Astronomer Carl 

Sagan once said that:

“Science is more than a body of knowledge. 

It is a way of thinking; a way of sceptically 

interrogating the universe with a fine under-

standing of human fallibility” (1996).

Astrobiology is multidisciplinary, and as such 

offers the opportunity to teach science as a way 

of thinking. Experience indicates many students 

taking the course in their second or third year 

of university still have little to no understanding 

of how scientists think. The flood of information 

(and misinformation) available via the Internet 

has made science as a way of thinking even more 

important. Lobato, Mendoza, Sims & Chin (2014) 

pointed to a need to develop scientific thinking 

skills among students, showing 55% of undergrad-

uates in their study thought a full moon causes 

odd behaviour, and 67% believe weird creatures 

exist such as Bigfoot. A science literacy survey of 

10,000 undergraduates over 20 years showed only 

one in five students thought astrology was ‘not 

at all scientific’, one in three thought antibiotics 

kill viruses, and one in five thought the sun goes 

around the Earth (Impey, Buxner, Antonellis, 

Johnson & King, p.37, 2011). Sagan’s ‘baloney 

detection kit’ (Ch 12, p. 203,1995) has become 

relevant in the increasingly rich, but indiscrim-

inate, information highway. The ability to critically 

evaluate and spot fake news and questionable 

scientific claims has become essential.

There appear to be no studies into whether 

undergraduate students attain the ability to think 

scientifically at the end of a science degree, 

though colleagues at other universities say they 

also see third level students as lacking the insight 

of the ‘way of thinking’ that is specific to science. 

However, there is increasing interest and a body 

of literature in active learning in science at under-

graduate level as opposed to passively listening 

to lectures (Wieman, 2017) and in introducing 

research into undergraduate science courses across 

universities internationally (Rowland & Pedwell, 

2016).

1.5. Using primary literature

Students use primary literature to support their 

thinking in the astrobiology course. Primary 

literature is a model for scientific thinking, including 

scientific argumentation and rich datasets. 

Undergraduates who are required to read primary 

literature show “attitudinal and epistemological 

changes”, improve scientific writing skills and 

gain confidence in their understanding of science 

(Kovarik, p.3054, 2016). Most of the astrobiology 

students appear not to have encountered the idea 

that primary literature supports scientific thinking. 

They are more comfortable with secondary 

literature that is the result of someone else’s 

interpretation of the primary literature (at best), and 

especially seek that in the online enviroment.

In the first few weeks of the course it is hard to stop 

students trying to ‘look it up on Google’. In the 

first assignment, most of the students accessed the 

Wikipedia page on the Origin of Earth’s Water, and 

most ‘scraped’ the available references to include 
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them as one of the minimum of six references 

that they had found – which misses the point to 

some extent of undertaking a literature search. 

About ten students used the Wikipedia references 

in whole, with no evidence of having undertaken 

their own search, reflecting the discomfort with, or 

sheer unwillingness to, making their own search. 

Students had been told how to use Google Scholar 

effectively in addition to assumed library search 

skills.

1.6. Cheat proofing in the online 
environment

Cheating in the university environment remains 

a concern internationally. One subset of that is 

passing off another’s work as a student’s own 

work – plagiarism. Powerful software has emerged 

such as Turnitin in Moodle in which essays can 

be checked for plagiarism against an extremely 

wide range of sources. Experience in the astro-

biology course in the first assignment suggests 

that students come into the course unaware either 

of what plagiarism is or that it can be detected 

(and they can themselves check whether their 

essay has high similarity or not, and if it does can 

request resubmission before the deadline). This is 

despite the provision of student writing support 

from the university, and repeated references in the 

course outline and in the course forum pointing 

to the university link that explains how to avoid 

plagiarism. By the third astrobiology assignment, 

plagiarism has disappeared – so students learn 

during the course that plagiarism is easily detected 

and so there is no pay-back on doing it.

However, cheating in other ways takes a wide 

variety of forms. Basically, if there is a way to 

cheat, students have found it. One study of 4,000 

students revealed 79% had engaged in some 

cheating (Finelli, Holsapple, Ra, Bielby, Burt, 

Carpenter Harding & Sutkis (2012). The problem is 

perplexing in the puzzle as to why students come 

to university to cheat rather than learn. However, 

Smith, Bens, Wagner & Maw (2016) point out 

that there are several reasons for this behaviour 

including peer pressure and parental pressure to 

get good marks, or needing a high Grade Point 

Average to go onto future study.

Michael & Williams, (2013) named a series of ways 

to cheat that include recording, saving, or buying 

test material, students holding LAN parties to take 

an online exam in a single home together rather 

than at different locations as they should be, using 

testing windows that are long enough for one 

student to take the test and give the answer to 

another student and then rotate, using the internet 

during exams and outsourcing. Dante (2010) talks 

of the essay farms – writing pieces for Masters 

and PhD students, a dozen graduate theses of 50 

pages or more, and working on bachelor’s degrees 

in everything from pharmacology and theology to 

maritime security and airline services. This applies 

to both the online and the face-to-face environ-

ments.

Vulnerability to cheating occurs when questions 

or tasks are recycled year after year, but there are 

other ways. For example, one university online 

course created a universe with mathematically 

self-consistent cosmology but still a fantasy where 

bubbles replaced stars (Francis, 2015). This worked 

well face-to-face, but as the author pointed out, in 

the online environment the questions and solutions 

could be recorded and then used to cheat in future 

years if the game is not modified for each iteration 

of the online course.

The astrobiology course assignments do not 
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suffer from the fantasy universe problem for two 

reasons: (1) re-use of work from one year to the 

next can be detected in Turnitin, and (2) in the final 

assignment every essay is unique – no two research 

questions are ever the same. In addition, Turnitin 

would detect use of a question by a student from 

a previous year too. Therefore, it is reasonably 

safe to keep the same three assignments in astro-

biology. Michael & Williams (2013) state that one 

way to prevent cheating is to make it too expensive 

to do. That is again a strategy employed in astro-

biology. To get someone else to undertake the 

interrelated assignments would require the student 

pays for someone else to do all three – which could 

be on the expensive side for most students.

2. ARE WE SUCCEEDING?

The development of the astrobiology course 

occurred over the past three years. Our current 

offering is now vastly different by adapting to the 

way students wanted to learn. Moodle analytics 

and YouTube statistics provide a wealth of 

information about student engagement with the 

course materials and the assignments. In effect, we 

learned from the learners.

While we can measure engagement, we cannot 

compare scores year on year because the 

assignments have been modified from student 

feedback and our experience in focusing on our 

key course outcome that students demonstrate 

they can think scientifically. For example, the 

final assignment was originally a Mission to Mars 

in which students designed a mission to the red 

planet for some specific data collection. We 

realised that was not specific enough to measure 

the key outcome of thinking like a scientist. This 

year, we ran a redesigned assignment concen-

trating only on each student generating a simple, 

but original, research question and to suggest a 

simple experiment to test the question – both of 

which are challenging, but has produced some 

excellent results. We were confident third year 

science students could do this given an earlier 

project in 2012 where we worked with a small 

group of motivated Grade 10 and 11 high school 

students every Saturday morning for eight months 

at the Museum of Applied Arts and Sciences in 

Sydney to design a research question. We worked 

in collaboration with the Mars Student Imaging 

Project at Arizona State University and the THEMIS 

camera team located there. THEMIS (Thermal 

Emission Imaging System) is on board the Mars 

Odyssey spacecraft in orbit around Mars. The 

students accessed their own THEMIS image of 

the right size crater on Mars to predict a possible 

hydrothermal system inside the crater. The student 

research resulted in their abstract being accepted 

for oral presentation at the Australian Space 

Science Conference in Melbourne in 2012, and a 

subsequent invitation (which was accepted) to write 

a paper for the refereed conference proceedings 

(Telalovic, Chan, Epstein, Mac, Stanger & Zhou, 

2012).

Though the case of the high school students is 

a clear case of student engagement, there is no 

universally accepted definition of engagement 

even though the term is linked to student 

achievement, motivation and retention and can 

contribute to the overall success of an institution 

(Beer, Clark & Jones 2010). In addition, in the 

face-to-face university environment, it is difficult 

to impossible to collect empirical data across 

large datasets to demonstrate engagement. 

The broad adoption of Learning Management 
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Systems (LMS) such as Moodle and Blackboard 

in university environments changes this. Every 

electronic click a student makes is recorded and 

logged. In effect, students leave digital footprints 

that can be harnessed to measure engagement, 

but there is still little research on how this wealth 

of data is being used in course development and 

improvement (Beer et.al., 2010). We used Moodle 

data in the astrobiology course to adapt to the 

learners, though to get to more extensive datasets 

in Excel format has required us to make a request 

of data experts within the university who can reach 

deeper data. Hopefully in the future we will see 

a more user-friendly dashboard in these LMSs to 

make data analysis faster and more accessible. 

It may be a reason why there is little research on 

converting LMS data to course improvement – it is 

a time-consuming task to collect and analyse the 

data. Yet what we have learned – and probably 

only scratches the surface – has guided us towards 

honing the astrobiology course to reach our course 

outcomes in a more student-centred way.

While we cannot use a comparison of scores from 

year to year as an indicator of achieving outcomes 

because of the evolving nature of the assignments, 

we can use the Moodle data to indicate students 

are engaged in the course. For example, in Fig.1 

shows that half the class continues to engage 

with course content two or more months after 

the course has ended – and this has occurred in 

each iteration of the course. This would be hard to 

interpret any other way than student engagement 

with the course content. 

Fig.1: 2015 astrobiology class showing the number of views and posts
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We have also found that the relationship between 

grades and course engagement in terms of the 

number of clicks is roughly in line with a much 

larger study by Beer et.al., (2010) as seen below in 

Fig.2.

Fig.2: A comparison between clicks and final grade. In 
the second graph views and posts are combined, and in 
the third posts only. Posts require an action rather than 
just a passive view.

3. CONCLUSION
We have converted our face-to-face third level 

science elective course, Astrobiology: Life in the 

Universe, to the online environment, replacing 

the face-to-face engagement achieved with small 

class numbers using the theoretical framework of 

inquiry-based learning. The course has now been 

presented three times in the fully online format. 

We have learned from the learners – and continue 

to do so as the learning environment changes – to 

provide students with insights into the search for 

life elsewhere in the universe in the framework of 

thinking like an astrobiologist. We have taken that 

approach to eliminate rote learning. The students 

are presented with science as a way of thinking and 

shown that content is learned naturally by under-

standing the practices and processes of science (in 

this case astrobiology). We can track and measure 

engagement, and adapt to learners as the learning 

environment changes. Student feedback over the 

three iterations has been very positive both in survey 

questions and in expressing unsolicited how much 

they are enjoying the course. We expect to continue 

to develop the course, though in many ways it can 

now be considered a ‘mature’ course.
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Joint-Studio as a Pedagogical 
Alternative Method to Enhance 
Students’ Learning Experience: 
Case study of retirement centre project between 
Universiti Putra Malaysia and Universitas Islam Negeri 
Malang, Indonesia

ABSTRACT
The core of architectural curriculum has always based on the design studio model which 

focuses on learning by doing and all processes and procedures of problem-solving are 

transmitting through lectures and critique sessions. The tutorial system in design studios is 

same as master- Apprentice. So students learn during a communication between students 

and teachers and also between students. By this way, each student will have a chance 

to express his or her own perceptions and ideas and make a dialogue with experts and 

peers and expose him or herself to their judgments. This paper tries to unfold issues and 

problems behind the Join Studio, as one of the methods to enhance the pedagogical 

process of architecture studio at 3rd-year studio, Architecture Department, Universiti Putra 

Malaysia. The discussion will consist of four parts which are the general understanding 

of design studio in architecture, join studio as part of the learning process in the studio, 

critical analysis of join studio at 3rd year between Universiti Putra Malaysia and Islamic 

State University of Malang, Indonesia and some recommendation for future join studio. It 

is expected that this paper can start more critical discussion on the pedagogical output of 

join studio as part of student’s learning experience in architecture design studio.
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1. INTRODUCTION

In architectural education system, studio learning 

as opposed to the usual classroom lectures are a 

new experience for students and face them to new 

situations that expect them to expose themselves 

to others critique and learn how to find creative 

solutions, and their success will assess in this way 

too (Hassanpour 2011). The expectation of facing 

to routine professional critique and this question 

that what happens within an individual’s mind and 

what happens between two people that lead to 

different results makes the design studio more 

important (Utaberta 2011). In the same condition, 

once a technology is developed in a certain 

country, it’s known- how can be instantly spread out 

all over the world, neglecting the cultural aspects 

of countries to or from which it propagates. On the 

contrary, the spiritual and cultural aspects of human 

life, namely, how to enrich men’s day to day life, 

cannot easily be communicated. The interchange 

of man’s cultural aspects is not as easy as that of 

materialistic ones (Utaberta 2010).

2. STUDIO BASED LEARNING 
IN ARCHITECTURE 
EDUCATION

Learning by doing, a process where the design 

problem took preference over the lecture and 

became the vehicle by which architecture was 

taught, was introduced into art and architectural 

education at the Ecole Nationale et Speciale 

des Beaux-Arts in Paris in the 1890s. A govern-

ment-supported school, the Ecole was divided 

into two sections: one for architecture and one for 

painting and sculpture. The focus of student life 

and activity of the Ecole was the atelier (design 

studio) where concourse (competitions) were 

carried out. Most ateliers were run independently 

by patrons (design professors). Patrons were 

practicing architects and would visit in the evenings 

for critiques. The ateliers were known for their lively 

atmosphere, based on traditions of cooperation 

and rivalry.  The newest nouveau (junior student) 

and the most senior ‘ancient’ helped each other: 

the latter would criticize the work of the former, 

and in return would receive help on major 

competition submissions. 

There was group loyalty within the atelier, and 

a sense of competition against other ateliers. 

The cornerstone of the Beaux Arts system was 

the “design problem” assigned to the student 

early in the term and carefully developed under 

close tutelage. It began as an esquisse, or sketch 

problem, and ended charrette. Charrette, French 

for “cart,” refers to the carts in which the finished 

drawings were placed at the deadline hour for 

transport to the “master” for critique. The Beaux 

Arts teaching systems relied heavily on brilliant 

teachers and learning-by-doing (Lackney 1999). 

The competition was intense and the end results 

were beautifully drawn projects in traditional styles 

which were often defensible only on grounds of 

“good taste” and intuition. The style was mostly 

neoclassical and the favourite building type was 

the monument. Submissions at the Ecole were 

initially reviewed by design tutors alone, behind 

closed doors. Students were excluded and would 

retrieve their work after the jury had finished, 

Anthony (1991). In current academic courses, 

design studio education is reflected in homework 

revision practice. Students and teachers collabo-

ratively develop a design theme, share objectives, 

ideas, issues and solutions as stated by Seniz 

(2009).  
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Architectural education is based primarily on the 

design studio as a pivot and gathering point of 

all knowledge and skill accreted throughout the 

curriculum (Mostafa & Mostafa, 2010, p. 310). 

Design studios learning style are remarkably similar 

across the industrialized world (Phillip Crowther, 

journal of learning design). Let us first focus on the 

meaning of “studio”, Within the design professions 

the term “studio” is used rather loosely to both 

describe a physical space (the actual place in 

which the learning and teaching activities take 

place) and also the mode of engagement (as a 

pedagogical strategy) ( Phillip Crowther, journal 

of learning design ) . So Design Studios are often 

referred as a place that knowledge and skills from 

the areas are integrated and applied (Stevens, 

1998). Design studios universally apply the 

semi-structured learning strategy of experiential 

learning; in particular, the project (Delahaye, 2005). 

For this study, it was found that the aspects of 

design studios like studio pedagogy, culture, and 

technology are limited. In terms of the future, a 

more comprehensive approach is needed. For 

instance, Bender and Vredevoogd (2006) believe 

that more research about the impact of the online 

environment in architecture education is necessary 

due to rapid global changes in design process, 

architectural practice, and students’ population; 

so join studio offers a new framework for design 

studios in a more comprehensive and holistic way.

3. JOIN STUDIO AS PART 
OF LEARNING PROCESS IN 
ARCHITECTURE STUDIO

The   definition   of learning   in   Design   Studio   has   

been   widely   discussed   previously, however, studio 

in word means a workplace for the teaching or 

practice of an art and the phrase join-studio 

happens when you combine two work-place, 

sharing a common working area or mainly 

working task in this case between different people 

from different countries and different cultural 

background to engage more ideas, talents, and 

knowledge but in this chapter the architectural 

design join-studio will be discussed were profes-

sionals and students gather together for a better 

response for human needs. Join-studios have few 

types, they are:

3.1 Web join-studios

Moving through time and space is arguably our 

main mode interaction with the world, and with 

the technologies moving so fast we are able to be 

connecting and disconnect with the world instantly 

which changes our lives every day. Web join-studio 

is part of this connected world as a social media. 

This social media comes in a variety of forms like 

blogs, Facebook page or a web page and etc.; 

which students, fans or professionals share their 

ideas and knowledge’s so that many people be 

able to study and learn from where ever they are 

only by joining these social medias. 

Of course, each of these media’s have their 

own principles some are only for sharing and 

discussions which are open to anyone that wants 

to join (a), while others are more professional and 

people of certain communities can only be part 

of it (b). Universities also may join these media’s 

to compete with each other, simply by uploading 

a task brief mainly on real domestic projects or 

simply a theoretical ones with a deadline and 

students are allowed to upload their studies and 

send there would get feedbacks from the members 

and fans like crit sessions in design studio classes 

and finally the most favoured design will be 
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awarded a certain fee. There are some examples prepared in chart to refer to.

Title

(a)

(b)

Held by TargetFurther 
description

Social Media

Wine Culture 
Center 
competition

Moscow’s 
new national 
center for 
contemporary 
arts

(YAC) young 
architects 
competitions 

anonymous

Web page : 
e-architect.co.uk

Web page: 
Competitions.org

Prize 15.000 €

Winning by 
Heneghan Peng

Students 
Designers  
professionals 

National firms

Institution 
Name

Institution 
Name

Level

Level

Website Ad

Website Ad

Course Title

Course FeeCourse Title

Instructor

Massachusetts 
institute of 
technology 

UCL ( university 
college London )

Different levels Bartlett summer 
school 

700£ for 2 weeks m.bush@ucl.ac.uk

undergraduate Prof. paul lukez Ocw.mit.edu Architectural 
design intentions

Furthermore, a Simple investigation on current publications in architectural field reveals a list of online archi-

tectural courses and degree programs mainly for undergraduates to join example been provided below:

3.2 Short course join-studios

There are institutes and universities providing short semesters with design studio course outline for 

students from other schools with different backgrounds including international students are able to join and 

participate in different and challenging tasks in architectural field to learn from each other in a group works. 

Here is one example to check:

3.3 Long course join-studios 

This type of join studio normally done across the semester. Not many samples of this type of join studio 

because it’s involved academic issues like credit transfer, curriculum and the content of the subject. 

UPM-UIN Join studio goes under this category that will be discussed in detail in the next section.
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4. CRITICAL ANALYSIS OF 
JOIN STUDIO AT 3RD YEAR 
BETWEEN UNIVERSITI PUTRA 
MALAYSIA AND ISLAMIC 
STATE UNIVERSITY OF 
MALANG, INDONESIA 

This join studio involves the 3rd year architecture 

design studio of UPM (Universiti Putra Malaysia) 

and 3rd year architecture design studio of UIN 

(Islamic State University of Malang, Indonesia) for 

one semester with total number of 62 students 

which are 35 (UPM) and 37 from UIN. Typically 

students will attend the studio where the lecturers 

give instruction to each student in their own 

countries. Each studio is working on two interre-

lated projects which is Senior Health Care which 

took site in Junrejo Indonesia and Retirement 

Centre which choose a site at Taman Tun Dr Ismail 

in Kuala Lumpur Malaysia.

At the first stage, both of the studios will do 

parallel site analysis and precedent study where 

each of them needs to present in front of panels 

of lecturers on both universities. After that, the 

analysis is finalized and sends to other respected 

university. Site visit and the situation of the site can 

be seen in Figure 1.

In this case, in order for students that are not 

in the same country as the site is, they have to 

depend on the information they will be given to 

site analysis by local students. And they have to 

accept the challenge of understanding the site 

from distance and do their best to acknowledge 

themselves about the local architectural principles, 

cultural behaviors and etc.  Based on the given 

Fig. 1. Site visit by students from both universities.
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Fig. 1. (continued)  Site visit by students from both universities.

information, both studios are given a chance 

to apply their design approaches and produce 

designs based on the existing information. 

Facebook group and web discussion were used 

as media to synchronized data and medium 

of communication while an input lecture was 

conducted by an individual studio based on 

the need for each studio. In the middle of the 

semester, both universities are conducting join 

seminar as a medium for additional input lecturer 

and discussion for both universities. Picture of Join 

Seminar and presentation can be seen in Figure 2.

At the end of studio exercise, there will be joint 

presentation and exhibition in front of join panels 

(consist of UPM and UIN lecturers) in Indonesia and 

Malaysia in the middle and end of semester. Join 

presentation and exhibition can be seen in Figure 3.
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Fig. 3. Join Presentation and Exhibition

Fig. 2. Join seminar as a medium for additional input lecture and discussion for both universities
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Diagram. 1. Flow Chart of the Overall Join Studio

Join Studio diagram can be seen in Diagram 1
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Across the semester we can observe some lessons 

and advantages from this activity which some of 

them are, first there has been an interaction of 

cross-cultural activity. Even though Malaysia and 

Indonesia is a very close neighbouring country but 

their cultural is quite different and this join studio 

has proven to be a good medium for social and 

cultural interaction for both students. Some unique 

term in both language and indigenous cultures 

like food and customs has been discussed and 

identify. Second, this exercise prepares student 

for more global market. As the international 

and globalization concern, we need to prepare 

students not only to work in his or her own country 

and this exercise has enhanced the confident 

level of students to be internationally employed 

and recognized. Third, this exercise can uplift and 

upgrade the working approaches and methods of 

students in both studios. Some tips and presen-

tation methods have been share together with the 

software and design language as and academic 

reference for both studios.

Some design from this join studio can be seen at 

Figure 4:  

Fig. 4a. Some students design from 
the UPM-UIN join studio program.

Fig. 4b. Some students design from the 
UPM-UIN join studio program.
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Fig. 4c. Some students 
design from the UPM-UIN 
join studio program.

Fig. 4d. Some students design from the UPM-UIN join studio program.
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Fig. 4e. Some students design from the UPM-UIN join studio program.

Fig. 4f. Some students design from the UPM-UIN join studio program.
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5. RECOMMENDATION FOR 
FUTURE JOIN STUDIO

At the end of the Semester, a Post Mortem 

discussion was held in UPM by inviting an external 

advisor to give reflection, comments, and inputs 

for future improvements. Among the important 

comments given are:

1. Designing a project without going to the site is 

very difficult, so the panel advice in the future 

the site visit to both sites is compulsory. Even 

though there are a social media like facebook 

to communicate but without first-hand 

experience of site atmosphere. This comment 

has been noted and will be implemented in the 

future join-studio.

2. Too many coordinating activities will affect 

students learning time and also giving an extra 

burden to the students, it is advice that this 

join studio to be implemented along a year 

not in one semester so that coordinating and 

its preparation time doesn’t consume learning 

hours of the students. This comment has been 

noted and will be considered for future join 

studio.

CONCLUSION

Architecture as profession spans both the arts 

and the sciences. Students must have an under-

standing of the arts and humanities, as well as a 

basic technical understanding of structures and 

construction. Skills in communication, both visual 

and verbal, are essential. While knowledge and 

skills must be developed, design is ultimately a 

process of critical thinking, analysis, and creative 

activity. The best way to face the global challenges 

of the 21st century is with a well-rounded 

education that establishes a foundation for lifelong 

learning and that why we should give changes and 

be open to new frameworks. Join studio can be 

one of the effective methods in enhancing students 

learning experience in architecture design studio 

exercise. With the advantages and consideration 

based on the UPM-UIN experience, we can take 

lessons and frame a new type of Join studio to be 

implemented in the future.
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ABSTRACT
The inception of the Fourth Industrial Revolution in 2016, or widely known as 4IR, gave 

impetus to the reformation of the learning management strategies in higher educational 

institutions worldwide. Higher educational institutions play an important role in producing 

talents for future jobs as well as leveraging the paradigms of education, economy and 

society. Albeit its imperative impact on higher education and future jobs, research and 

study pertaining to 4IR and higher education are deficient. Therefore, there is a profound 

concern on ways to enhance the existing academia ecosystem in bracing the Fourth 

Industrial Revolution in Malaysia and beyond. In the context of Universiti Teknologi 

Malaysia, the New Academia Learning Innovation (NALI) has been developed to leverage 

university visions and executions to the Malaysian Higher Education Strategic Plan as 

well as the needs of the industry. As 4IR highlights the use of cyber physical systems, 

UTM MOOCs initiative is timely to support the Fourth Industrial Revolution in leveraging 

digital learning innovations and state-of-the-art learning technologies. Contemporary 

content delivery via MOOCs has the potential as the platform for enhancing the new 

academia ecosystem as well as 4IR. The objectives of this study are twofold: a) to identify 

ways MOOCs can be the platform for new academia ecosystem and b) to evaluate the 

impact of MOOCs on 4IR implementation in Universiti Teknologi Malaysia. To evaluate 

this, an exploratory case study is conducted by purposively sampling MOOC managers 

and MOOCs developers in Universiti Teknologi Malaysia. Their views on MOOCs as the 

platform for new academia ecosystem and 4IR are analysed. Findings show that with 

the advent of 4IR, MOOC is a potent strategy of NALI in optimising the cyber physical 

systems, entrepreneurship, learning innovation, emerging technology advancements 

and future jobs demands. The outcome of this case study will provide a guideline for the 

policy maker, the institutional management and the researcher to fulfil the nascent needs 

and demands of the Fourth Industrial Revolution.

Hiroshi NakanishiRose Alinda 
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Faculty of Computing, 
Universiti Teknologi Malaysia
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1. INTRODUCTION

Malaysian higher education has prolifically taken 

a dynamic approach in embracing Massive 

Open Online Courses (MOOCs) to transform 

the existing brick-and-mortar higher educational 

institutions. MOOCs embraces social engagement 

which propagates paradigm shift in lifelong 

education. It promulgates self-efficacy where 

learning can be conducted anywhere at any time 

sans time, financial and geographical barriers. 

In 2014, national branding of MOOC, heralded 

as ‘Malaysia MOOC’ is introduced at 20 public 

universities nationwide, complementing the 

Malaysian Education Blueprint (MEB). All the public 

universities developed myriad MOOCs which are 

accessible via https://www.openlearning.com/

malaysiamoocs which is hosted via OpenLearning. 

OpenLearning is the MOOC platform provider 

that has been officially appointed by the Ministry 

of Higher Education for this initiative. One of the 

universities that is a prolific developer of MOOC 

for Malaysia MOOC is Universiti Teknologi Malaysia 

(UTM). Prior to OpenLearning platform, UTM has 

used OpenCourseWare (OCW) and Open edX 

platform before utilizing the current UTM MOOC 

platform, used by all the 20 public universities 

nationwide. Albeit its robust development, 

research conducted on MOOCs in Malaysia is still 

in deficit, especially related to academia ecosystem 

and the impact towards the Fourth Industrial 

Revolution or widely known by its acronym 4IR. 

Hence, the objective of this study is to study the 

impact of MOOCs to the new academia ecosystem 

within the perimeter of Universiti Teknologi 

Malaysia (UTM). Secondly, this paper aims to 

examine the stakeholders’ view as well as the 

actual practice of MOOCs in a Malaysian university. 

Hence, an exploratory case study approach would 

bridge the gap between the theoretical aspects of 

MOOCs and the divergent viewpoints. This paper 

consists of four parts. After succinctly covering 

the evolution of MOOCs in Malaysian higher 

education, the literature review in the second part 

dissects and analyzes the existing studies, then 

the framework and model on MOOCs in higher 

education. 

2. LITERATURE REVIEW

The case study is carried out at Universiti 

Teknologi Malaysia, a public research university 

in Malaysia with active involvement in MOOCs. It 

is also one of the eight universities endorsed as 

the Premier Digital Tech University status by the 

Malaysia Digital Economy Corporation (MDEC) 

and the Ministry of Higher Education (MOHE) in 

2017. The endorsement compels the needs to 

explore MOOCs role for future higher education 

in Universiti Teknologi Malaysia as well as fill the 

digital talents gap in facing IR4. Hence, it is vital 

to review the literature pertaining to MOOCs in 

Malaysia, MOOCs at Universiti Teknologi Malaysia 

as well as conduct a retrospective analysis on 

the new academia ecosystem, particularly New 

Academia, New Academia Learning Innovation and 

UTM 4.0. The findings are further discussed and 

analysed to identify its significance to fulfilling the 

objectives of this study.

2.1 MOOCs in Malaysia 

Malaysia MOOC was initiated by the government 

in tandem with Malaysian Education Blueprint for 

Higher Education, National Economic Model and 

Economic Transformation Programme (Ministry of 
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Higher Education 2015). It was pre-launched on 

19 September 2014 by the then Second Education 

Minister, Dato’ Seri Idris Jusoh. It was a milestone 

for Malaysian higher education as Malaysia is 

the first country in the world to implement the 

government-initiated Massive Open Online 

Courses (MOOCs) initiative for public universities. 

(Ministry of Education Malaysia 2015). Contrasting 

with the main objective of global commercial 

MOOC providers that specifies on monetization, 

MOOCs in Malaysia focuses on complementing 

the blended learning ecosystem with existing 

on-campus learning environments. In this 

context, the main objective was to ensure online 

learning complements the on-campus learning 

experience and to ease access to synchronous and 

asynchronous learning. 

The Malaysia MOOC initiative is part of the 

Ministry of Higher Education’s strategic plan to 

expedite quality and to “boost the ranking of 

Malaysian higher education on a global scale” 

(Ministry of Education Malaysia 2015). Figure 1 

depicts the Malaysia MOOC website. Prior to 

Malaysia MOOC, Taylor’s University was the first 

Malaysian higher educational institution that 

initiated MOOC courses. Apart from Taylor’s 

University, Open University Malaysia has also 

initiated MOOC courses (Fadzil et al. 2015) and 

by 2025, all Malaysian universities are expected 

to adopt MOOCs to add value to on-campus 

learning experience (Sa don, Nor Fadzleen, Alias 

and Ohshima 2015). OpenLearning is an Austra-

lian-based MOOC platform provider which has 

been appointed as the official MOOCs platform 

for the Malaysia MOOC initiative (OpenLearning 

2015). One of the public universities that champion 

the national initiative for Malaysia MOOC is 

Universiti Teknologi Malaysia (UTM). Figure 1 

depicts the Malaysia MOOC website.

2.2 MOOCs at Universiti Teknologi 
Malaysia 

Universiti Teknologi Malaysia (UTM) is one of 

20 public universities in Malaysia as well as the 

primary research university in Malaysia that is 

the forerunner in MOOCs execution and imple-

mentation extensively. The MOOCs used at UTM 

are known as UTM MOOCs. UTM MOOC is one 

of the strategies for UTM to be a globally-con-

nected higher education player that is renowned 

for its academic and research expertise. UTM 

MOOC is the hub for accessing online courses via 

OpenLearning platform, and could be accessed 

via https://www.openlearning.com/utm. Prior to 

OpenLearning, UTM MOOCs were hosted on EdX 

platform in 2014 before it was formally hosted at 

OpenLearning platform. The progressing updates 

and changes are key indicators on how the 

MOOC managers, as well as course developers, 

have congruently optimized its development and 

execution. Since its inception in 2014 and up to 

September 2016, it has reached its third cycle.

From the inception of UTM MOOC to its third 

cycle, 37 courses were developed and offered to 

UTM undergraduate students. Up to 1st March 

2017, 6380 end-users have registered for UTM 

MOOC, encompassing more than 28 countries 

worldwide. As part of the Malaysian Education 

Blueprint, (Malaysia 2014) UTM has implemented 

Blended Learning for MOOCs execution where 

30 percent of learning is conducted via MOOCs 

while 70 percent is carried out via face-to-face 

and classroom interaction. In the context of the 

1st cycle of UTM MOOC, 7 MOOC courses were 

developed by 20 developers from 5 faculties: [1] 

Faculty of Built Environment [2] Faculty of Civil 
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Engineering [3] Faculty of Computing [4] Faculty of 

Electrical Engineering and [5] Faculty of Education. 

Table 1 depicts the UTM MOOC cycles. 

There were 20 developers encompassing 

lecturers from aforementioned faculties in UTM 

were involved in the first cycle of UTM MOOC 

development. For the first cycle, there were 

seven MOOCs being developed within the span 

of one year. These MOOCs were initially offered 

to undergraduate students but then opened to 

any end-users who registered for UTM MOOC on 

OpenLearning platform. Currently, UTM MOOC is 

entering its 3rd cycle. Above all, UTM MOOCs are 

used as a blended learning approach in a higher 

learning institution to complement traditional 

teaching and learning methods. It is an innovative 

and competitive initiative to increase institutional 

visibility in global higher education. 

Pilot test is conducted to ensure the course will run 

smoothly as well as testing for any glitches. Once 

rectified, the course is published. This is followed 

by a series of feedback, upgrades, copyright and 

key performing index criteria. There have been 

major transitions in UTM MOOCs, hosted on 

OpenLearning platform since 2014 till 2017. From 

OCW, the move to OpenLearning has gradually 

improved heutagogical learning where end-users 

can take charge of their learning interests, infuse 

creativity with communal learning as well as 

adapting their new knowledge to multisensory 

mediums such as easy linkage to a myriad of social 

media platforms. Since its inception, there have 

been two versions of UTM MOOCs that generate 

end-users’ retention, participation and motivation 

to complete a particular MOOC at UTM. 

To expedite learners’ motivation to use UTM 

MOOCs, various improvements have been 

made by the hosting platform. They are gaming 

elements, certification and quiz generators. These 

elements are parallel to the heutagogical learning 

approach which piqued students’ interests to 

explore independently. The element of social 

learning is prevalent in UTM MOOCs where 

learning is not done in silos but collaboratively and 

via active participation. By incorporating the afore-

mentioned social engagement elements, there has 

been an improvement in end-users’ motivation in 

using UTM MOOCs compared to the past version. 

Table 2 depicts the phases of elements enhance-

ments in all the three UTM MOOCs platforms in 

the past and present.

2.3 UTM New Academia Ecosystem 
Case Study 

The following is an analytical structured case 

study on UTM New Academia Ecosystem and 

its significance to UTM MOOCs development 

and execution. New Academia is an institutional 

transformation is adopted by Universiti Teknologi 

Malaysia, initiated by the former Vice Chancellor, 

Dato’ Seri Ir. Dr. Zaini Ujang in 2011. It consolidates 

UTM aspiration in becoming an Entrepreneurial 

Research University with impactful significance to 

the stakeholders, local and global community. It 

is a framework comprising student-centered and 

blended learning philosophy, multiple learning 

modes and materials towards achieving entrepre-

neurial academia (Ujang 2012). The main aim is to 

propagate an effective and efficient transformation 

of global higher education that takes into account 

the impact on socio-economic development. 

Figure 4 depicts the aspects and programs outlined 

in New Academia. Based on New Academia, the 

innovative organisational culture of UTM does not 

merely focus on providing education alone but to 
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fortify effective governance, strong entrepreneurial 

spirit and intense creative culture in nurturing the 

academia ecosystem. At this stage, UTM OCW and 

Online Learning are some of innovative learning 

initiatives implemented to boost trans-institutional 

collaboration, digital literacy as well as equipping 

academia with relevant skills in sustaining distinct 

teaching and learning excellence.

2.4 The Fourth Industrial Revolution 

The Fourth Industrial Revolution or widely 

known as IR4 is coined by Klaus Schwab of the 

World Economic Forum, who describes it as the 

emerging technology breakthroughs will affect the 

dynamic of workforce worldwide (Forum 2017). 

During the World Economic Forum in 2017, it was 

reported that over one-third of skills (35%) that 

are considered important will be automated and 

shifted to creative and innovative skills and compe-

tencies (Forum 2017). According to The Future of 

Jobs Report, employment and workforce strategies 

will need to transform where future employees 

are required to be more flexible and adaptable 

in acquiring job skills, can integrate a mix of 

job-derived and education-based knowledge on 

business opportunities and challenges (World 

Economic Forum 2016). As a result, future workers 

will need to align its skillset to keep pace with the 

demand of the 21st century workforce. 

2.5 New Academia Learning 
Innovation (NALI)

Stemming from the New Academia model, the 

transition to the new academia ecosystem in 

UTM is depicted in the New Academia Learning 

Innovation, which is also known for its acronym 

NALI. It still embodies the essence of entre-

preneurship which also supports the national 

E-Learning Policy (DePAN). It is parallel to the 

Malaysian National Higher Education Strategic 

Plan, which promotes innovative learning 

ecosystem for both academia and the learners. 

Via NALI, blended learning approaches are 

predominant. It encompasses two main modes: 

Pedagogy/Andragogy and Digital Resources. 

In this context, 30 percent up to 80 percent of 

the courses are conducted via online mode. 

In the model, UTM MOOCs fall under Digital 

Learning where teaching and learning activities 

are conducted online. Meaningful and engaging 

learning is conducted via UTM MOOCs via 

activities, materials and learning ethos that support 

contemporary global learning trends and needs. 

Figure 2 illustrates the main concepts of NALI.

3. RESEARCH DESIGN AND 
METHODOLOGY 

A qualitative approach was deployed to conduct 

this study and analyse the data. Exploratory case 

study has been chosen where it is described as 

a research strategy which investigates distinct 

phenomena depicted by limited preliminary 

research (Yin 2009). In the context of this research, 

it is chosen due to its capability to capture 

knowledge gained through experience and 

real-time engagement in the chosen activities. 

Here, it is used to support the study of the 

intricate significance of MOOCs as a platform in 

supporting the new academia ecosystem and 4IR 

among the stakeholders at UTM. As a result, this 

enables more focus on the stakeholders’ views and 

experiences on MOOCs implementation, adoption 

and limitations at UTM. A retrospective approach 

is applied where the changes and transition of 

policy (New Academia to NALI) as well as learning 



62

approach (UTM OCW to UTM MOOCs) are traced 

and analysed. From there, the findings are further 

synthesized to gauge its impacts to the New 

Academia Ecosystem and UTM 4.0 at Universiti 

Teknologi Malaysia. 

3.1 Sample 

Expert sampling is chosen in this study to gather 

information, views and experiences of MOOCs 

experts, specifically the UTM MOOCs managers, 

developers and users. Respondents (n=25) were 

purposively selected from UTM personnel who 

champion MOOCs in the universities, namely UTM 

MOOCs managers and developers. The selection 

of participants is due to them being the first phase 

adopters of MOOCs in UTM and possess the tacit 

knowledge, experience and views on its role as 

a new academia platform in UTM. As they come 

from various faculties, they provides variation in 

how MOOCs are optimized as a platform for the 

new academia ecosystem and 4IR. The sample was 

selected from the database of MOOCs managers 

and developers in UTM. They were contacted via 

e-mail and asynchronous chat platform. 

3.2 Methods 

There were two methods used to collect the data 

in this exploratory case study; interviews and 

secondary data examination. For the interviews, 

appointments were set with the respondents and 

face-to-face interviews were conducted using 

open-ended and semi-structured questions. There 

were a set of 10 open-ended questions which 

explore how MOOCs have been implemented, the 

adoption methods and processes involved, impact 

of MOOCs to the new academia ecosystem in UTM 

as well as the changes, challenges and oppor-

tunities towards fulfilling the needs of 4IR. The 

interviews were digitally recorded with permissions 

from the respondents and later, transcribed and 

analysed. For secondary data examination, official 

documents on NALI, MOOCs as well as online 

platforms such as UTM MOOCs are studied to 

further support the stakeholders’ data collection. 

The data were collected, analysed and categorised 

using Atlas.Ti software.

4. ANALYSIS AND 
DISCUSSION 

Based on the findings, it was evident that all the 

respondents (n=25) agree that MOOCs could 

be adopted as a platform for new academia 

ecosystem albeit facing significant challenges in 

the first phase of MOOCs implementation in UTM. 

The analysis will be based on the stakeholders’ 

views on (i) MOOCs as the platform for new 

academia ecosystem in UTM and (ii) MOOCs as the 

platform for the Fourth Industrial Revolution. 

4.1 MOOCs as the platform for new 
academia ecosystem in UTM 

The research findings indicated that 18 out of 25 

respondents (72%) highly agree that MOOCs are 

a potent platform to be adopted to complement 

on-campus learning ecosystem. 20% (n=5) 

respondents agree to a certain extent due to 

the challenges faced in adopting MOOCs in the 

first phase. The challenges  cited by them were 

time constraints, infrastructure issues, waning 

motivation from end-users and technical issues. 

Making transition from existing online learning 

management system (LMS) such as Moodle to 

Malaysia MOOCs indicates there were enabling 

and impending factors to adoption of newer 
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learning management system. The remaining 

8% (n=2) were on neutral ground where the 

adoption ethos was neither positive nor negates 

any importance of MOOCs as the platform 

for new academia platform. The supportive 

statements from respondents indicated that a 

finalized assessment of the adoption of new 

technology requires ongoing monitoring and there 

is ample room for further improvements. Some 

of the factors influencing the success of MOOCs 

adoption in UTM were narrowed down to four main 

categories; institutional, environmental, techno-

logical and individual perception. For institutional 

reason, UTM administrators and MOOCs managers 

play a vital role in the sustainability of MOOCs 

to support the blended-learning ecosystem. The 

respondents stated the environment and positive 

support from their peers and students play a major 

role in MOOCs’ success as a platform for the new 

academia ecosystem. Next, technological reasons 

were stated as one of the major factor where stellar 

technological infrastructure and technical support 

are vital in influencing the end users to choose 

MOOCs as their preferred online learning platform. 

Lastly, the attitude of the individual executing 

MOOCs is crucial according to the respondents. 

All the respondents agreed that adoption of 

new technology requires faith in competencies 

acquisition, new skills as well as mastering facili-

tation of physical and online communication.

4.2 MOOCs as the platform for the 
Fourth Industrial Revolution 

In the context of Universiti Teknologi Malaysia, 

the research university has adopted the University 

4.0 concept, formulated by Sabina Jeschke in 

Germany, to prepare higher education for the 

impacts of 4IR. Via UTM 4.0 Digital Nervous 

System, UTM leverages the latest technologies 

to support educators and students in swiftly 

preparing for 4IR challenges and possibilities. 

Based on the respondents’ answers, 70% of them 

believe in the university’s ability to fulfil the digital 

talents gap required in 4IR via NALI. One of the 

respondents opined that via UTM 4.0, a pragmatic 

and realistic approach is needed to enable stake-

holders to adopt MOOCs effectively. This includes 

reformation in teaching approaches, technological 

support and support from faculty and peers in 

optimising MOOCs to complement their teaching. 

This is parallel to UTM’s initiative of propelling itself 

to become global leaders in higher education. In 

this context, key performance indicators (KPI), as 

well as key ‘amal’ indicators (KAI) are implemented. 

It consists of deploying 21st century curriculum, 

new academia learning innovation, gamification, 

industrial lot lab, learning analytics and cyber-

physical system. Two respondents stated that for 

MOOCs to be successfully adopted, ample support 

and assistance would influence the success rate 

and sustainability of MOOCs in UTM in the long 

run. In the context of UTM 4.0, UTM MOOCs fall 

under Content Delivery where the new academia 

ecosystem supports its execution in online learning 

deliverance that is relevant to the needs of niche 

markets and high industries. Courses that cater to 

4IR such as Robotics, Highway Engineering and 

Big Data are delivered via UTM MOOCs and can 

be accessed globally. As a result, this establishes 

the value proposition of the research university 

in providing a global quality education that fulfil 

the demands of the job markets and prolifically 

enhances the academia ecosystem.
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5. CONCLUSION 

MOOCs are considered as an innovative disruption 

to the teaching and learning ethos on a global 

scale. With the inception of Malaysia MOOCs, 

Malaysian universities have expedited the flexibility 

as well as the core competencies in institutional 

branding, learning accessibilities and the academia 

ecosystem. In the context of UTM MOOCs, the 

heutagogical approach in online learning provides 

an engaging and meaningful platform for learners 

and challenges academia to adopt an innovative 

approach in active learning beyond classroom 

boundaries. As it pushes into the third cycle of 

implementation, UTM MOOCs have the potential 

to sustain the institutional vision in supporting 

the new academia ecosystem via NALI. Apart 

from that, UTM MOOCs support UTM initiative 

to provide high impact educational practices that 

are parallel to the needs of future job markets 

and upskilling of the learners via myriad topics, 

approaches and technologies. Nonetheless, in 

order to sustain its impact on the brink of 4IR, 

stellar commitment from the academia ecosystem 

is required. Future studies could be conducted on 

ways higher educational institutions can revive the 

current curriculum and assign relevant strategies in 

facing future challenges of 4IR.
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Conventional approaches to online education are mostly instructivist in nature: individual 

activities, predesignated pathways, content delivery, and Q&A forums. In contrast, 

social constructivist experiences encourage learners to create and share, with educators 

facilitating social interactions and peer-to-peer activities within a community of practice. 

A social constructivist approach is highly regarded as more interactive, with many 

educational benefits, but can also be more challenging for designers due to a complex 

dynamic nature and overwhelming breadth of creative possibility.

OpenLearning employs the use of a pattern language as a tool to help create, categorise, 

and discuss social constructivist learning experience design practices. Inspired by the 

work of Christopher Alexander (architectural patterns) and the “Gang of Four” (software 

engineering design patterns), OpenLearning designers collect common patterns of 

practice from within their communities, or by extrapolating from their own learning design 

challenges. These range from the abstract (overarching concepts and principles for 

learning design) to the more concrete (methods of formulating and delivering activities or 

particular experiences). 

This collection is demonstrated within a custom software tool which lists and describes 

each pattern, and allows navigation by following an interlinking graph of relationships. By 

visually exploring a network of patterns, three kinds of relationship are apparent:

• One pattern can be a kind, or category of others, and a hierarchy of pattern 

abstractions emerges,

• Some patterns form components which make up parts of other patterns, and may 

be exchanged to explore variations,

• Patterns are often thematically related or aligned, which reveals a tension 

between the value of generality in a wide/open pattern language (to encompass 

as many ideas as possible), and the value of specificity in a narrow/curated 
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pattern language (which attempts to represent a single theme or domain with 

greater detail and completeness).

This framework aims to add structure and guidance to the learning design process. 

A pattern language may simplify the design challenges for educational design 

practitioners as well as encourage collaboration with researchers to produce new 

patterns, categorisations, analyses, design methodologies, and stimulating accompanying 

discourse. A pattern language for social constructivist learning design can form a scaffold 

for a global community of practice.



69

Global EdTech Trends and Insights
Maria Spies
Co-Founder and Managing Director, HolonIQ

 
Education is a $5 trillion sector. Global trends such as declining public funding, 

technology advancement, changing consumer expectations and uneven global demand 

provide both challenges and opportunities for the sector. One thing is clear, however 

– the current dominant models of education will have no hope of meeting the future 

demand for education and learning. Indeed, UNESCO predicts a shortage of 98m 

university seats worldwide by 2025.

At the same time, private investment in EdTech and innovative education business models 

is growing, with investment in EdTech expected to reach $3b for the 2017 calendar year. 

Analysis of EdTech activity and invesment shows eight clear trends:

• Education, work, skills boundaries are dissolving – Interest and investment in the 

‘space’ between learning and work is growing. Focussing on ‘Education ROI’, jobs 

and skills matching platforms, alternative internship models, coaching and mentoring 

marketplaces, and job readiness testing are growing areas of innovation.

• Changing shape of global edtech investment – While the US still dominates overall 

EdTech investment dollars, overall proportions are diminishing. Other markets, in 

particular China and India are seeing heavy EdTech investment over the past few years.

• STEM accelerating and embedding – STEM learning is now becoming embedded 

throughout the K-12  curriculum globally. We are also seeing the spectacular rise of 

technical and digital training online and in ‘bootcamp’ formats. 

• EdTech supports existing sector + seeding disruption – The vast majority of EdTech 

start-ups aim to support the existing sector, rather than disrupt it. However, within the 

innovations we see in these models lie the seeds of disruption.

• One size fits one technology & models continue to develop – Truly personalised 

learning remains a goal of many current and new education organisations. Recent 

technology developments in adaptive learning, AI and Machine Learning are supporting 

this goal.



70

• Traditional sector moving to adopt additional models – Most traditional providers, 

especially in the post-secondary space, are developing or partnering with new models 

such as OPMS, bootcamp and VR providers to support their growth or market share 

retention.

• Emerging markets is big in edtech, but concentrated – EdTech in emerging markets 

is typically focussed in the K-12 sector and solving access / efficacy issues. In growth 

countries such as China, test preparation, English language learning and after-school 

tutoring dominates.

• New models emerging with global focus and built for scale – New educational models 

are emerging to solve access issues and rapid changes in skills needs. These new models 

are built for scale and cross geographic and geo market boundaries. Competition is on a 

global level.
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UNLEASHED: Uncovering   
Learner Exotic & Aesthetic   
Strengths through Experiential   
Education Design

ABSTRACT
In the rat race of striving towards educational excellence, achieving student learning 

outcomes is not an easy feat for   university educators. Bloom’s taxonomy guides 

educators to ensure higher order thinking skills are the goal in any   instruction but the 

challenge is to design university classrooms to allow for higher order thinking skills to 

happen and for   students to gain skills that are needed for them to succeed in their 

life after university. How do instructors redesign their   education to ensure students’ 

strengths are built, polished, and unleashed?   People don’t remember content but 

rather they   cherish experiences. Therefore, experiences are what need to be created for 

learners to internalize education and build upon those experiences in shaping their future.

Rosemaliza Kamalludeen
International Islamic University Malaysia

5. INTRODUTION

It is imperative for educators at the higher learning 

institutions to implement innovative teaching 

and learning approaches in their classrooms to 

ensure engagement among digital natives. This, 

in turn, will lead to the achievement of expected 

learning outcomes in all aspects – knowledge, 

skills, and attitude. Current trends in society and 

industry development require graduates to be 

equipped with new skills and competencies, also 

known as 21st century skills, to meet the needs of 

new models of economic and social development 

(Ananiadou & Claro, 2009). Zhao (2015) highlighted 

that worldwide, youth unemployment and talent 

shortage are massive. For example, according to 

the European Commission (2013), there were over 

2 million vacancies unfilled in the European Union, 

and Japan’s employers reported difficulty in finding 

the people (Krell 2011). As universities are the last 

point of entry before employment for most youth, 

it is crucial to equip the graduates at this point of 

their career with the right tools to survive the needs 

of the economy and society. Malaysia recognizes 

this challenge and it is reflected in the Malaysia 

Education Blueprint 2015-2025 (Higher Education) 
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in which “holistic, entrepreneurial and balanced 

graduates” is defined as the first shift and one of 

the outcomes of Malaysian higher education. 

2. UNLEASHING STUDENT 
STRENGTHS IN THE INSTRUC-
TIONAL DESIGN AND 
MULTIMEDIA COURSE

The students of Kulliyyah of Education (KOED), 

International Islamic University Malaysia (IIUM), 

are trained to become teachers and educators in 

schools under the Bachelor of Education, Master of 

Education, and Doctor of Philosophy in Education 

programs offered. I realized the urgent need not 

only to transform the way I conduct my courses for 

both undergraduate and postgraduate courses, 

but also to ensure that these students who aspire 

to be become effective educators who are agile 

and adaptive in order to meet the demands of 

economy and society at any given time.

One of the courses that I teach is Instructional 

Design and Multimedia. Undergraduate students at 

the faculty who minor in Instructional Technology 

as well as graduate-level Instructional Technology 

major students need to complete this course as 

part of the graduation requirements. The learning 

outcomes for this course include:

• applying foundational instructional design 

theories, and frameworks in developing online 

and blended learning environments,

• implementing instructional design strategies 

and processes in developing an online course 

to be used in e-Learning and blended learning 

environments, and

• performing appropriate evaluation strategies 

in ensuring the quality and completion of an 

instructional design project.

To achieve the intended learning outcomes of 

this course, students are expected to complete 

a project that involves designing, developing, 

executing and evaluating an online, face-to-face 

or a blended learning course. Over the span of 

five years that I have been teaching this course, 

a variety of tasks and assessments have been 

designed based on the current needs and also 

strengths of the students that I would like to 

unleash. In this paper, I would like to share four 

initiatives (see Figure 1) that I have done for my 

students to help them achieve the intended 

learning outcomes and also to provide them with 

experiences beyond classroom walls to amplify 

their potentials. They are authentic assessment, 

embedded entrepreneurship, blended & flipped 

learning, and team-teaching.
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Figure 1: UNLEASHED 
– Four initiatives done in 
the Instructional Design 
and Multimedia course

2.1 Authentic Assessment

Authentic assessment is widely used in teacher 

education programs as it has been known as 

a tool to provide teacher educators with the 

opportunity to develop and examine student 

teachers’ ability to think and act in situations which 

are experience-based and problem oriented or 

simulate actual acts of teaching (Darling-Hammond 

& Snyder, 2000). Darling-Hammond and Snyder 

(2000) further explains that “the process of 

teaching for understanding and application rather 

than for rote recall creates greater unpredictability 

in teaching as teachers must be able to understand 

and capitalize upon student thinking in order to 

manage a process of knowledge construction that 

is different for each one” (p.523).

In Instructional Design and Multimedia, I used a 

variety of assessment instruments as assessment 

for learning and also of learning throughout the 

semester. Through authentic assessment, I am not 

the sole assessor of the students’ achievement, 

but also their peers, industry experts, and actual 

end users or consumers of the modules that they 

built as part of the course assignment. As such, 

students get genuine and holistic feedback of their 

work, and not relying on the sole judgment of the 

course instructor. These authentic assessment tools 

include.

• e-Portfolio A compilation of student evidences 

of learning on an online platform (blog, website, 

etc.) that is generated by the students and is 

developed throughout the semester-long course.

• Reflections Each student is to reflect upon their 

experiences in class, as well as the progress of the 

projects that they are assigned to. These reflections 
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are recorded as part of the e-Portfolio, which 

provides a lot of information on the metacognition 

and thought processes that goes on when the 

students are experiencing learning.

• Peer assessment As part of the instructional 

design and multimedia course evaluation, students 

will be given the task to provide feedback 

and evaluate the work of their peers. These 

feedback and evaluation are part of the formative 

assessment exercise and helps students improve 

their projects and assignments.

• Evaluation by end users Among the projects 

assigned are the design and development of online 

modules, Massive Open Online Courses (MOOCs), 

and technology-enhanced learning materials. 

These courses and materials are designed for 

specific target audiences, and they are invited to 

evaluate the materials developed. For example, in 

Semester 1 of 2017/2018, a MOOC focusing on 

parts of speech for English as a Second Language 

(ESL) secondary school learners was developed 

by a group of second year TESL students. They 

recruited 20 end users who fit the target audience 

criteria, got them to go through the MOOC and 

at the end of the course, the end users provided 

feedback on the effectiveness of the MOOC. End 

user feedback and evaluation is a crucial element 

in Instructional Design practices as it allows the 

learning designers to ensure continuous quality 

improvement (CQI) take place.

• Evaluation by industry experts Learning 

designers from Openlearning Global, a MOOC 

platform, were invited to evaluate student MOOC 

projects as industrial experts. Exposure to the 

industry is an important experience that I embed in 

my courses so that students will see the relevance 

of the knowledge and skills that they gain from 

the Instructional Design and Multimedia course. 

The students were taken to the Openlearning 

Global office where they presented their project 

to the professional learning designers, and 

receive immediate feedback and suggestions 

for improvement. Engagement with professional 

learning designers broadened their perspective 

on career pathways related to the education field, 

which are not only restricted to schools, but also in 

learning design, learning materials developments, 

and others.

2.2 Embedded Entrepreneurship

The Malaysian Education Blueprint 2015-2025 

(Higher Education) spells out “holistic, entrepre-

neurial, and balanced graduates” as its shift 1, 

defining the outcome of higher education. Apart 

from soft skills like communication, teamwork and 

leadership, entrepreneurship has to be inculcated 

through the courses taught. A few of the entrepre-

neurship-related skills that were inculcated in the 

Instructional Design and Multimedia course are as 

follows.

• Needs/market analysis In order to design an 

impactful and engaging online course like MOOC, 

learning designers need to understand the needs 

of the target learners, as well as knowing the 

resources that they currently have in order to build 

their courses. Students are required to conduct a 

needs analysis, an important entrepreneurial skill. 

After the needs analysis has been done, only then 

will the students be able to design the courses 

that address the learning gaps experienced by the 

targeted audience.

• Designing products Responding to the needs 

of the learners, students will then design suitable 

MOOCs or online learning materials as part of their 
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project work. Product design and development 

follow the ADDIE model – Analysis, Design, 

Develop, Implement and Evaluate phases. 

• Marketing The courses developed by the 

students will then be “marketed” to target 

audiences. For instance, the Grammar for ESL 

learners (see Figure 2) course was marketed to 

upper secondary students to help them prepare 

for their SPM examinations. Another course built, 

Knowing Your Personality, Knowing Your Learning 

Style (see Figure 3) was introduced to the IIUM 

Foundation students as they have just entered 

higher education and need to learn how to be 

independent learners.

2.3 Blended and Flipped Learning

Delivery of content no longer demands lecture 

sessions be held. Contemporary approaches 

allow students to be in charge of their learning 

as opposed to becoming rote learners. As such, 

I used a variety of learning approaches in my 

classroom and beyond, as follows:

• Gamification In-class activities include games 

through Kahoot!, Quizlet, Quizizz and Socrative 

tools, mostly used as formative assessment to 

gauge student understanding of the materials 

covered.

• Content delivery through MOOC I have 

recently started using the Openlearning platform 

as a learning management system. Using MOOC 

platforms allow me to open up the learning 

materials to students beyond my classroom walls. 

I also eliminated the need for re-uploading of 

learning materials to the official university learning 

management system that requires fresh entry every 

semester. 

• Learning by doing through project-based 

learning Instructional Design and Multimedia 

course learning outcomes are best achieved 

through project-based learning. Students are 

assigned an online course development project 

which addresses the learning outcomes thoroughly.

• Content co-creation Students are also asked 

to research on the content of Instructional Design 

and Multimedia. They will then produce learning 

materials for the consumption of their fellow 

classmates. These content are then uploaded to 

the learning management system for accessibility. 

2.4 Team Teaching

According to Buckley (2000) and Tornyay (1971), 

team teaching is an instructional approach 

involving two or more instructors working together 

in a cooperative manner and share the respon-

Figure 2: Grammar for ESL Learners and Knowing Your Personality, Knowing your Learning Style MOOCs
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sibilities of planning lessons, delivering content, 

and evaluating student progress. As most students 

move in a cohort at the Kulliyyah of Education 

IIUM, it was possible to execute team teaching. 

As opposed to most team teaching practices 

that involve two or more instructors teaching 

the same course, I had taken team teaching in 

a different direction where two or more courses 

were combined and students were assigned 

a large-scale project, addressing the learning 

outcomes of those different courses from different 

angles. The following are a few examples of how 

team teaching was incorporated in the Instructional 

Design and Multimedia course.

Cross-courses team teaching Students from two 

courses, Instructional Design and Fundamentals 

of Multimedia courses, were assigned a collabo-

rative project to develop a MOOC. Instructional 

Design students were responsible for the learning 

design of the course, whereas the Fundamentals 

of Multimedia students were responsible for 

developing the learning materials that were used 

in the MOOC. The final product is the MOOC, 

but the evaluation of the learning outcomes was 

tailored to each course. The MOOC developed 

was Technology Enhanced Active Learning (see 

Figure 4).

Figure 4: Technology-Enhanced Active Learning Figure 5: Reflection on gamification through augmented 
reality project by Lily

Cross-program team teaching Instructional 

Design students are education majors. This time, 

instead of working on a project with students 

of the same major, they have been assigned to 

work with students majoring in Information and 

Communications Technology (ICT). ICT students 

were responsible for the project management 

and learning materials design for the MOOC 

developed. The MOOC developed was Knowing 

Your Personality, Knowing Your Learning Style. 

CONCLUSION

Student potentials can be unleashed through 

contemporary approaches. Through the 

evaluation of their reflections reported in their 

e-Portfolios, my students indicated that they 

have indeed learned beyond content and went 

through processes of instructional design as how 

a professional learning designer would. Student 

appreciate the experience, especially when it 

comes to engagement with the industry as well 

as students from other courses and programs. 

Students also appreciate the hands-on experiences 

that they went through as it not only gives them 

the opportunity to learn content, but to also 

experience excitement with the tools that they 

learn. (See Figure 5 for student reflection sample).
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Various researches have been conducted on the 

effectiveness of 21st century learning approaches 

such as project-based learning, gamification, 

service learning, etc. and they all point to positive 

impact on student engagement and motivation 

(Dominguez & Jaime, 2010; Baran & Maskan, 

2010). several point out the significance in 

improving test scores (Dominguez & Jaime, 2010; 

Han, Capraro, & Capraro, 2014). Hence, instructors 

at higher education institutions must embrace 

the change in classroom trends and move away 

from traditional lecture methods that will become 

irrelevant due to information availability and 

accessibility via the internet. Higher education 

institutions should provide the support in terms of 

policy and infrastructure to facilitate 21st century 

learning approaches.
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Design and Development of 
MOOC Development Monitoring 
System

ABSTRACT
Malaysia is one of the countries that celebrates open and free education for all. Many 

Malaysia Public Universities put in efforts in developing Massive Open Online Courses 

(MOOC) to support education for all. However, development of quality MOOC can be 

time-consuming and demands instructors continuous monitoring process. This paper 

presents the design and self-development of a MOOC development monitoring system 

that allows instructors to continuously check their MOOC development progress. The 

development follows Rapid Prototyping Development Model where the system is 

repeatedly tested among users to ensure the system fits in the system requirement. Based 

on user evaluation, this system also allows better quality assurance for both instructors as 

well as the MOOC panel of evaluators. 
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1. INTRODUCTION

Ministry of Education Malaysia embarks on MOOC 

to support globalized and flexible learning. This 

is in line with the 9th shift in Malaysia’s Education 

Development Plan (2015-2025) which in other 

words leveraging technology to enable education 

at international level. MOOC is seen as a suitable 

platform to showcase Malaysia courses while giving 

exposure to local students on how to participate in 

learning environment where international students 

from different background is one screen away. 

Malaysia MOOC launched 4 courses provided by 

Malaysia public universities on the Open Learning 

platform; Tamadun Islam dan Tamadun Asia 

(TITAS), Kesepaduan dan Hubungan Etnik, Intro-

duction to Entrepreneurship and ICT Competency. 

There are many more courses underway and 

certainly students’ engagement in these courses is 

the greatest concern. 

The demand of MOOC to support flexible 

learning has also encourage public universities 

in developing quality MOOC including Universiti 

Teknologi Malaysia (UTM). However, development 

of MOOC is time consuming and calls for 

continuous effort among the developers (Castillo, 

Lee, Zahra, and Wagner, 2015). There is also a 

crucial to ensure the developed MOOC meet 

the quality standards for delivering teaching and 

learning online. In Universiti Teknologi Malaysia, 

MOOC is well accepted and there many lecturers 

being attentive towards developing MOOC. 

For quality purposes, a MOOC development 

monitoring system becomes necessary. Hence, 

this study focuses on the process involved in 

developing UTM MOOC Development Monitoring 

System.

2. INSTRUCTIONAL SYSTEM 
DESIGN

Instructional system design guides system 

developers to analyse, design, develop, implement 

and evaluate a system systematically. This meet 

with the current urging demand of MOOC 

development, Rapid Prototyping Model is used to 

frame the development of the system. It is where 

development and research on the system works 

in parallel to meet the needs of the users. Based 

on Figure 1, the process starts with the analysis 

of needs including the content and statement 

of objectives. It then continues with the parallel 

processes of design and research and testing with 

actual users (Tripp and Bichelmeyer, 1990).

Traditionally, MOOC developers have to manually 

fill in the checklist to identify which areas that 

they were lacking while developing MOOC. 

This monitoring process has been proven to 

be time-consuming and MOOC developers 

were willing to do this process only once. The 

main purpose of the system is to assist MOOC 

developers to monitor their MOOC development 

progress and to ensure quality assurance as stated 

by Guidelines for Development and Delivering 

MOOC Malaysia (Jabatan Pendidikan Tinggi, 

2017). The following discussion is on how Rapid 

Prototyping System Design is used as a guideline 

in developing the UTM MOOC Development 

Monitoring System.
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Fig. 1 The processes involved in Rapid Prototyping System Design

Fig. 2. Staff can manage the courses for the MOOC that they developed

2.1 System Requirements

Based on the model, analysis of needs was carried 

out and the requirement of the system includes:

• System can be used by MOOC developers 

(UTM staffs) and MOOC coordinating center 

(as the admin)

• System allows staffs to setup development 

team for developing MOOC

• System allows monitoring of the areas that 

staffs have to fulfil for MOOC development

• System allows detection of areas that did 

not meet MOOC quality as defined by the 

university

These features were included in the design of the 

prototype of the system.

2.2 Prototype

The following figures show the interface of the 

system prototype (see Figure 2 – 5)

Fig. 2 shows that staff can be a leader to a MOOC 

development project or a member of a development 

team. Hence the system displays all the MOOC 

that they are currently involved in. As a leader, they 

can manage the team such as adding new team 

members or remove members from the team (see 
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Fig. 4 Summary of progress during MOOC development

Fig.3 View as a MOOC development leader

Fig. 5 Leader evaluate their own MOOC development progress
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1. How do you rate the easiness to navigate the system?

2. How do you rate the easiness to find the information in the system?

3. How do you rate the functionality of the system in terms of performance?

4. How do you rate the graphical user interface design of this system?

5. How do you rate the system in terms of user-friendliness?

6. How do you rate the operational performance of this system?

• If you did not find the website as easy to navigate, what problems have you 
encountered, and where?

• Have you noticed any errors or omissions in the information provided?

• If yes, please tell us what error or omission was made, and if possible, please 
cut and paste the link to the page where you have found errors.

• Did you experience any technical issues with the site? If so, please provide a 
brief description.

• Do you understand the concepts of the system?

• Has the system satisfied your academic requirements for developing 
MOOC?

• Do you think this monitoring system is better than the manual MOOC 
progress evaluation approach?

Likert Scale

Open-ended

Type Items

Table 1. Items in user testing survey

Fig. 3).

The system also displays the overall progress of 

the MOOC development where they can see 

in which areas that they are lacking (see Fig. 4). 

These development progresses are based on 

quality standards as stated by Guidelines for 

Development and Delivering MOOC Malaysia 

(Jabatan Pendidikan Tinggi, 2017). Staffs have to 

answer a set of questions related to their MOOC 

progress (see Fig. 5). Based on these answers, the 

system calculated the percentage of completion 

of their MOOC development and generated a 

downloadable .pdf report. This means that they 

have to evaluate their own MOOC based on the 

quality standards and this can be done repeatedly 

until they achieved 100 percent completion for 

MOOC development.

2.3 System Evaluation

An initial testing and evaluating process was 

conducted with 4 actual MOOC developers in an 

hour face-to-face session. Users login to the system 

and setup their own team members for developing 

a MOOC. They explored the functions and tried 

to evaluate the progress of their own MOOC 

development in the system. Next, they answered a 

simple survey on Google Form about the usability 

of the system consists of Likert Scale (1 – Very Poor 

to 5 – Excellent) items and open ended items. The 

set of items in the survey is shown in Table 1.

The findings of the Likert Scale items (see Fig. 

6) indicated that some of the aspects are rated 

as ‘Average’ where aspects such as ease of use 

(Item 2) and functionality of the system requires 
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Fig. 6 Findings for Likert Scale items

improvement (Item 3). It is also has to be improved 

so that the system interface is more user friendly 

(Item 5) and the system helps MOOC developers 

to better monitor their MOOC progress rather than 

being stressed out having to use the system (Item 6). 

Overall, users understand the concept of the 

system, they found it as more useful to assist 

them in MOOC development rather than manual 

progress monitoring and they are satisfied with 

the system. However, one of the users found that 

the email notification to team members informing 

them that they are part of the team is not working. 

Some of the suggestions for improving the system 

include:

while there is no clear definition in education, 

teaching critical thinking in science requires 

“a strong focus should be placed on teaching 

students to think like scientists.” Astronomer Carl 

Sagan once said that:

“how to update the progress from no to yes?

  how can i know the progress of each topic 

in the mooc (should have detail progress on 

that)

how can i calculated the total duration of my 

video in the moocs?”

Comments from User 3

2.4 System Improvement

Based on the initial user testing feedbacks, 

prototype was redesigned and rebuild. In the 

second version, the prototype also includes the 

following feature:

• The role of an external evaluator was added to 

monitor the MOOC development quality by 

giving rating on the quality criteria (see Fig. 7)

• Staffs can view external evaluator report to 

improve their MOOC (see Fig. 8)

These features were embedded to ensure greater 

quality control both by internal and external 

evaluator.

3. CONCLUSION
To meet the challenges of developing quality 

MOOC, the development of the monitoring system 

requires continuous feedback from users. Rapid 

Prototyping Model has assisted the process of 

system development in a more systematic way 

while coping up with time constraint. Although 

there were technical problems along the way, users 

feedback were useful to ensure that the system 

meet their requirements. As a result, there are 

also additional features being developed to allow 

for more flexibility while improving the system 

performance.
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Fig. 7 External Evaluator evaluation form

Fig 8. Group leader can access the evaluator’s report
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