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Abstract
This research examines online Problem-Based Learning (PBL) in Academic Development
(AD). Research shows limited application of PBL within AD, with no evidence of online PBL
in accredited provision aimed at connecting participants, and enabling collaborations from
different PgCert programmes across the UK. This study investigates whether collaborative
learning in AD can be enabled and practised beyond institutional, geographical and temporal
boundaries, through the application of a structured PBL approach with the use of Web 2.0
technologies.
A small scale trial was carried out with academic developers and individuals who teach or
support learning across UK HE institutions. During the trial, participants were asked to
complete an online PBL task in groups supported by PBL facilitators.

Phenomenography was adopted as a methodology and approach for data collection and
analysis to capture the different ways in which participants experienced the online PBL trial
on a PgCert programme.
Findings indicate that online PBL has the potential to connect PgCert participants using
Web2.0 technologies for online collaboration. This paper focused on the findings linked to
facilitation. Further research is required to create a more robust framework to enhance
facilitation and participants’ online experience, motivation and engagement.
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Background
Problem-Based Learning (PBL) has been successfully used, since the 1960s, initially in
Medical Education (Barrows and Tamblyn 1980). More widespread use has followed in
multiple disciplines (Savery 2006; Hung 2009) at undergraduate and postgraduate level, and
PBL has become increasingly popular nationally and internationally (Gürsul et al 2009;
Donnelly 2010). Limited evidence has been revealed within current AD around the use of
and research on PBL in general, and in blended and online PBL (Barrett 2005, 2010;
Donnelly 2002, 2010).
PBL is an active and student-centred teaching and learning approach (Hmelo-Silver et al
2009) in which collaborative learning is the main feature (Savin-Baden 2003). Authentic,
real-life ill-structured problems (Baturay and Bay 2010) are used as triggers to engage
students in ‘meaning-making over fact-collecting’ (Torp and Sage 2002, 1). Baral et al (2010,
141) confirm that ‘there is no uniformity in implementing of PBL’ and this investigation has
revealed a plethora of models (Mills 2006; Busfield and Peijs 2003; Woods 2000;
McLoughlin and Darvill 2007). What all approaches have in common is that they are goaloriented, based on real-life problem scenarios, facilitated by academics - or ‘the promoter of
learning’ (Baral et al 2010, 144), in which students work in groups and are actively engaged
in the learning process through which they gain and co-construct knowledge. They also
develop their higher order thinking skills (Oliver and Omari 1999) and techniques linked to a
specific subject and have the opportunity to develop, refine more generic and transferable
skills and are also introduced to research (Mills 2006).
Facilitators play an important part in PBL (Savin-Baden 2003) and their role changes
depending on the group they are facilitating but also their experience, skills and
understanding of online PBL. Hmelo-Silver (2002, 10) defines the facilitator role as somebody
who helps ‘students construct causal explanations that connect theories, data and proposed
solutions.’. Students are guided to become self- and collaborative discovery learners. Despite
its importance, limited research has been carried out linked to the impact facilitation has on
students who engage with PBL (Savin-Baden 2003).

Web2.0 technologies and the arrival of new pedagogies such as connectivism (Siemens
online) are transforming the way we learn, deliver and support learning (Oliver and Omari

1999; Kear 2011), and are already used in different disciplines, but to date less so within AD
(Donnelly 2010).
McLoughlin and Lee (2008, 641) suggest that

‘tools like blogs, wikis, media-sharing applications and social networking sites are
capable of supporting and encouraging informal conversation, dialogue, collaborative
content generation and the sharing of knowledge, giving learners access to a wide raft
of ideas and representations.’
While these tools are key, according to Chernobilsky et al (2005, 61) facilitation ‘seems to be
extremely important in an online learning activity’ particularly because of the special role it
plays in supporting online collaborative learning (Thorpe 2002).

Technologies are equally beneficial for PBL (Juwah 2002; Ge et al 2010; Donnelly 2005) and
are used in blended and online programmes, but also in traditional face-to-face settings, to
extend engagement outside the classroom and with larger groups (Hmelo-Silver et al 2009).
Donnelly (2002) implemented an online PBL module within a PgCert programme based on
the model of Computer-Mediated Collaborative Problem-Based Learning (CMCPBL) (SavinBaden 2003) itself based on CSILE (Scardamalia and Bereiter 1994) in which small groups
worked together synchronously and asynchronously to co-construct new knowledge through
the application of online PBL.

Research was carried out into whether Web2.0 technologies could be used effectively for
online PBL within AD and specifically within PgCert provisions by carrying out a small-scale
trial.

Method and data collection
A UK-wide online PBL trial was conducted from September 2010 to November 2010 with the
aim of exploring if PBL successes in other identified subjects could be replicated within AD,
and specifically within the Postgraduate Certificate (PgCert) in Academic Practice or similar
programmes. It was based on the model of Computer-mediated collaborative problem-based
learning (CMCPBL) (Savin-Baden 2003).

In total, eight new academics and two academic developers participated. Two multidisciplinary, multi-institutional groups were formed each with four participants. An academic
developer was assigned to each group to act as the PBL facilitator.

Freely available Web2.0 technologies, such as a Wordpress group blog, Pbworks
collaborative wikis and the Skype web-based conference tool were utilised during the trial.
The fully-online trial was based on Salmon’s (2004) 5 stage model:

•

Familiarisation with technologies

•

Socialisation with tutors and peers

•

Exploring PBL and sharing

•

Execution of collaborative PBL task

•

Peer evaluation and tutor feedback

The two PBL facilitators were given the opportunity to finalise the PBL scenario, assessment
criteria and the peer evaluation template to increase ownership of the trial itself and the PBL
task. Also, a variety of media-rich self-study materials were made available to help
participants familiarise themselves with the technology used and with the concepts of PBL
and had the opportunity to engage a discussion around these. Participants were also given
access to resources specifically linked to the PBL task to enable them to focus on the
collaborative activity instead of spending valuable time on information searches (Donnelly
2005; Jeong and Hmelo-Silver 2010).

Phenomenography (Marton, 1994) was chosen as a methodology and tool for data collection
and analysis to ‘describe qualitative variations in people’s experience of phenomena’
(Dortins 2002, 207). The main data collection method used was the individual interview,
carried out remotely over the internet. Some interviews were replaced by email discussions
due to technical difficulties. Additional data was collected through online initial and final
surveys as well as a selection of reflective commentaries. All data was transcribed manually
and Microsoft Excel was used for filtering, analysis and synthesis (Meyer and Avery 2009)
through which the categories of descriptions emerged.

Results
The PBL task itself was carried out over a period of 5 weeks and was successfully
completed by both groups. The same scenario with a theme around assessment was given

to both groups who worked together online to indentify the problems and come up with a
series of effective solutions. The overall results linked to facilitation provide a rich insight into
the variation of the lived experience. They indicate that facilitation had a strong impact on
participants and facilitators themselves as presented in this section. Anonymised authentic
quotes have been included below to demonstrate impact.

Facilitation was the theme participants commented most extensively and passionately on
during the interviews, reflections, and in the final survey. One participant stated in the
anonymous final survey that
‘The chief thing that the trial highlighted for me was the importance of the facilitator to
the success of the project. It is a lot more work doing things this way, and the facilitator
needs to be pretty “hands on" in the absence of face-to-face meetings between group
members.’ (participant)

Both facilitators reflected on their role and performance and came to the conclusion that
there is an imperative need to improve facilitation to offer the support and guidance required
to participants during online PBL activities with the intent to enhance engagement, learning
and the student experience. Both facilitators agreed that they have learnt a lot and now have
a better understanding of what works and what doesn’t in online collaborative PBL. One of
them stated for example that
‘There is a lot I learnt from the whole process even I was disappointed with myself how
I facilitated. I don’t think I did a good job. [...] I have to admit, it didn’t go as well as I
wanted it to.’ (participant 20)
Below follow the categories of description identified linked to facilitation.

Clarity of role
Generally there was confusion, even among the facilitators themselves, about the role the
facilitators were playing and participants would have liked more clarity from the outset, and
what they could expect from the facilitators during the trial. This is illustrated well in
participant 12’s words:
‘I personally think I would have found it useful at least to have clarification what the
facilitator would do. [...] If I had been told, that the facilitator is there basically to mop

up any really serious issues, somebody who is really ill, completely unable to
participate before the facilitator steps in, fair enough, I am not going to have kind of
support and then I would have to step up to the plate and be a leader. And it may well
be, that the facilitator did do that and I just missed it, I have to admit. So, I guess in
future, it would have been nice for the facilitator to be a bit more hands-on, or is this
something that is not done, then the facilitator should tell us that he/she is really going
to be hands-off here. If you really, really need me then you can find me here, but to be
honest, just get on with it. That would have been quite helpful.’
The confusion some participants felt about the facilitators’ role in combination with the limited
time they had available, led some to blame themselves which was documented through
many participants’ responses.

Engagement and support
Overall, participants agreed that they expected facilitators to be more engaged in the trial
and the PBL task, and that they would bring the group together and offer guidance and
support. This result was confirmed through the interviews and the final survey. Participant 23
states
‘at the beginning there was very little support from our facilitator. Very little
communication between the instructor and the team members’,
while participant 13 mentioned
‘I felt a bit like, I was not knowing which direction I was taking and a bit sort of always
in a doubtful sort of perspective, whether I’m actually reading the right material,
whether I’m going to the right things, whether I’m following all the right stuff that I’m
needing. a little bit in the dark [...] [The facilitator] was very, very insightful and knew
lots of little things which was very reassuring and knew the scenario very well, and
helped us a lot at the end. But in between it was a bit sort of lacking.’
The above observation is echoed in a number of participants’ responses who also felt
disorientated and unsure about what they were supposed to be doing and were looking
for informed support.

Also, many participants commented that they missed ‘the human contact’ (participant 13)
and ‘would have liked to come away feeling it was more of a community being created.’
(participant 11).

Structure and scaffolding
Participants and facilitators felt that more structure and scaffolding was needed. Facilitators
also realised the need to set a timetable for specific activities and meetings from the very
beginning to organise online collaborative tasks more effectively. One facilitator stated:
‘I really should have had perhaps more structure in arranging meetings with the group
although they actually worked together very well, and they divided the jobs and wrote
the report, so that was really, really good.’ (participant 10)
Looking back, facilitators recognised that structuring and scaffolding the online tasks with
their PBL groups was their responsibility and participants agreed that more structure would
have been beneficial during the online PBL task itself, and their online learning experience in
general.

Preparation
Facilitators stated that they didn’t feel prepared enough for their involvement in the trial and
this made them feel less confident to carry out their role effectively.
None of the facilitators had previously engaged in any fully online activities as a learner or
facilitators, nor did they have extensive experience or knowledge of PBL in general.
Resources and support were both available before and during the trial, as confirmed by
participant 10 ‘Everytime, I had a question it was responded to very very quickly, [...] I could
just email you and you responded really quickly. I felt very supported.’
However, since the facilitators made limited use of these, they subsequently recognised that
more preparation was required from their side than they had initially anticipated. One of them
mentioned
‘I think because it is an online trial, I didn’t realise how I wasn’t prepared, if you see
what I mean. Had I known, perhaps I would have had more preparation [...] had I done
sort of more research myself it would have helped’. (participant 10)

Both facilitators suggested that it would have been helpful to engage in pre-trial activities so
that they fully understood what the trial was about and what was expected of them. One of
them suggested this might have been conducted face-to-face or online using synchronous
communication tools, while the other facilitator shared their idea of a

‘dry run for facilitators. Just to get the idea of the mechanics of it all. [...] It is hard to
imagine how it would look like if you haven’t done it before and I struggled to see the
big picture. To see the end and where we were going because I hadn’t done both bits
(delivering a programme online and online PBL) together before.’ (participant 20)

Discussion
Communication is at the heart of online learning and it is more challenging to make it work
online than it is face-to-face (Savin-Baden 2003). It should be continuous (Levy 2011),
facilitated and enable dialogue between the facilitator and the participants (Laurillard 2002).
Task setting, timelines and the application of the PBL model and process provide structure
for online collaborative learning. These were not fully utilised during this trial, which led to
feelings of disorientation and frustration. Both participants and PBL facilitators new to their
role need more support to get started, especially if they are new to the environment and the
process of PBL. This applies to face-to-face and online settings.
The findings of this study indicate that both facilitators who were relatively new to PBL and
completely new to teaching and learning online as well as online PBL adopted a rather handsoff approach. This is in line with Savin-Baden’s (2003, 50) observations that ‘facilitators new to
problem-based learning often feel that it is better to say less – or even nothing – so that the
students feel that they are taking the lead in the learning.’. Participants in the trial, who were all
new to online PBL and most of them to PBL in general, expressed that they would prefer a
more directed approach which also corresponds with Savin-Baden’s (2003) findings.
A more directive facilitation approach in the context of this trial is suggested to maximise active
participation in the online PBL activities. This can be achieved if facilitators’ engagement,
especially at the initial stages, focuses more on:
•

opening up the dialogue between facilitator and participants

•

learning about learning online

•

familiarising with the structured PBL process and model used

•

establishing a learning community

•

modelling good practice for online collaborate learning and online PBL.

This would result in a more structured and systematic facilitation ‘guiding students on the
learning process, pushing them to think deeply and modelling the kinds of questions that
students need to be asking themselves.’ (Hmelo-Silver 2002, 1). Facilitators should also help
participants with more practical aspects, such as setting tasks (Leinonen et al 2009) and
organising synchronous meetings, moving the asynchronous conversations forward and
boosting their confidence so that they engage actively in the online collaborative activities to
become self-directed and empowered online learners (Smyth 2007). The more experienced
students become in online PBL, the less facilitation is required (Neville 1999; Savin-Baden
2003).
The TESEP 3E (Enhance, Extend, Empower) approach therefore presents a useful online
learning framework to consider for PBL to enable progressively active, extended participation
leading to learner autonomy (Smyth 2007) through the use of suitable technologies. Heron’s
(1989, 1993) facilitation modes, if used progressively, have the potential to become the
enabler of the TESEP 3E model. The initial facilitation mode would be hierarchical (a more
directive approach during familiarisation with the process to enable engagement), becoming
co-operative (transforming learning into a partnership to enable and enhance collaborative
learning) and finally autonomous (leading to learner and group autonomy) corresponding in
harmony with the 3 stages of the TESEP approach to transform the student online experience.
It is recommended to model online PBL facilitation. This would provide the opportunity to new
PBL facilitators to experience online learning as a learner first, understand how online
communication can work effectively and develop strategies to overcome limitations and extend
opportunities for online synchronous and asynchronous communication and collaboration.
Ongoing support (Savin-Baden 2003), peer-to-peer and mentor will also be vital to discuss onthe-job issues and resolve these collaboratively.

Conclusions
The trial proved that the application of online PBL is challenging (Savin-Baden 2003) due to
the nature of online learning in combination with PBL. The trial enabled facilitators and
participants to engage with PBL through online collaborative learning in multidisciplinary and

multi-institutional teams, which was found by all to be beneficial. It helped them to
experience first-hand, benefits and challenges in working fully online.
Findings indicate that online collaborative PBL activities could have a place within PgCert
programmes, and can connect PgCert participants from different institutions. There is,
however, an imperative need to refine the facilitation approach used to enhance the online
learning experience and provide a robust online PBL framework based on supportive
facilitation. Online PBL may then become a more fruitful and enjoyable experience for
everybody involved and lead progressively to more autonomy.
Further exploration and analysis of findings of this trial are required, as well as a larger scale
collaborative study to establish possible wider impact and options for application within AD.

References
Baral, N., Paudel, B. H., Das BKL, Aryal, M., Gautam, A., Lamsal, M. 2010. ‘Preparing tutors
for problem-based learning: An experience from B. P. Koirala Institute of Health Sciences,
Nepal’ in Kathmandu University Medical Journal, Vol. 8, No. 1, Issue 29, 141-145.
Barrett, T. 2005. ‘Lecturers’ Experience as Problem-based Learners: Learning as Hard Fun’
in Barrett, T., Mac Labhainn, I. and Fallon, H. (eds.) Handbook of Enquiry and Problembased Learning: Irish Case Studies and International Perspectives, National University of
Ireland, Galway, AISHE Readings, Number 2, 113-124, available at
http://www.nuigalway.ie/celt/pblbook/contents.htm [accessed August 2010]
Barrett, T. 2010. ‘The problem-based learning process as finding and being in flow’ in
Innovation in Education and Teaching International, Vol. 47, No. 2, May 2010, Routledge,
165-174.
Barrows, H. S. and Tamblyn, R. M. 1980. Problem-based Learning. An Approach to Medical
Education. New York: Springer.
Baturay, M. H. and Bay, O. F. 2010. ‘The effects of problem-based learning on the
classroom community perceptions and achievement of web-based education students’ in
Computers & Education, 55, 43-52.
Busfield, J. & Peijs, T. 2003. Learning Materials in a Problem Based Course, UK Centre for
Materials Education, available at http://www.materials.ac.uk/guides/pbl.asp [accessed 25
September 2010]
Chernobilsky, E, Nagarajan, A & Hmelo-Silver, C E 2005. ‚Problem-Based Learning Online:
Multiple Perspectives on Collaborative Knowledge Construction’ in CSCL '05: Proceedings
of the 2005 conference on Computer support for collaborative learning, 53-62, available at
http://www.edu-projects.eu/euclides/elibrary/Chernobilsky.pdf [accessed 16 January 2011].
Donnelly, R. 2002. Online Learning in Teacher Education: Enhanced with a Problem-based
Learning Approach. Mimeo, Dublin: Dublin Institute of Technology.

Donnelly, R. 2005. ‘Using Technology to support project and problem-based learning’ in
Barrett, T., Mac Labhainn, I & Fallon, H. (eds.) Handbook of Enquiry and Problem-based
Learning: Irish Case Studies and International Perspectives, National University of Ireland,
Galway, AISHE Readings, Number 2, 157-177, available at
http://www.nuigalway.ie/celt/pblbook/contents.htm [accessed August 2010]

Donnelly, R. 2010. ‘Harmonizing technology with interaction in blended problem-based
learning’ in Computers & Education, 54, 350-359.
Dortins, E. 2002. ‘Reflections on phenomenographic process: Interview, transcription and
analysis: Interview, transcription and analysis’ in Quality Conversations, Proceedings of the
25th HERDSA Annual Conference, Perth, Western Australia, 7-10 July 2002, 207-213.
Ge, X., Planas, L. G. and Er, N. 2010. ‘A Cognitive Support System to Scaffold Students’
Problem-based Learning in a Web-based Learning Environment’ in The Interdisciplinary
Journal of Problem-Based Learning, Vol 4, Issue 1, 30-56, available at
http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=1093&context=ijpbl [accessed 15
September 2010]
Gürsul, F. & Keser, H. 2009. ‘The effects of online and face to face problem based learning
environments in mathematics education on student’s academic achievement’ in Procedia
Social and Behavioural Sciences, 1, 2817-2824, available at
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B9853-4VVXVR8KC&_user=899537&_coverDate=12%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_s
ort=d&_docanchor=&view=c&_searchStrId=1413973850&_rerunOrigin=google&_acct=C000
047642&_version=1&_urlVersion=0&_userid=899537&md5=5f5aa86857b5a32be49736dfc8
2471c4 [accessed 26 September 2010].
Herron, J. 1989. The Facilitator’s Handbook. London: Kogan Press.
Herron, J. 1993. Group facilitation. London: Kogan Press.
Hmelo-Silver, C. E. 2002. ‘Collaborative Ways of Knowing: Issues in Facilitation’, Rutgers:
The State University of New Jersey in Proceeding CSCL ’02 Proceedings of the Conference
on Computer Support for Collaborative Learning: Foundations for a CSCL Community,
available at http://portal.acm.org/citation.cfm?id=1658645 [accessed 10 January 2011]
Hmelo-Silver, C. E., Derry, S. J., Bitterman, A. and Hatrak, N. 2009. ‘Targeting Transfer in a
STELLAR PBL Course for Pre-service Teachers’ in The Interdisciplinary Journal of Problembased Learning, Volume 3, No. 2, Fall, 24-42.
Hung, W. 2009. ‘The 9-step problem design process for problem-based learning: Application
of the 3C3R model’ in Educational Research Review, 4, Elsevier, pp. 118-141.
Jeong, H. and Hmelo-Silver C., E. 2010. ‘Productive use of learning resources in an online
problem-based learning environment’ in Computers in Human Behavior, 26, Elsevier, 84-99.

Juwah, C. 2002. ‘Using communication and information technologies to support problembased learning’, available at
http://www.heacademy.ac.uk/assets/York/documents/resources/resourcedatabase/id449_usi
ng_it_to_support_problem-based_learning.pdf [accessed 5 August 2010]

Kear, K. 2011 Online and social networking communities. A best practice guide for
educators, open & flexible learning series, Oxon: Routledge.
Laurillard, D. 2002. Rethinking University Teaching. 2nd ed. London: Routledge Falmer.
Leinonen, T., Vadén, T., & Suoranta, J. 2009. ‘Learning in and with an open wiki project:
Wikiversity’s potential in global capacity building’. First Monday, 14(2), available at
http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fm/art icle/view/2252/2093 [accessed
30 December 2010]
Levy, D. (2011). Lessons Learnt from participating in a Connectivist Massive Open Online
Course (MOOC), to be presented at the annual Chase conference for instructional
technologies research, February 17, 2011, The Open University, Raanana, Israel, available
at
https://docs.google.com/viewer?a=v&pid=explorer&chrome=true&srcid=0B5ppG_u6D8hFO
WE2YTY1NWMtNzM3Ny00MGQ0LWE2NzMtYzMzYjM0NmZkZjc5&hl=en&authkey=CMOU
nb8C [accessed 1 January 2011]
Marton, F. 1994. ‘Phenomenography as a Research Approach’ in Husen, T. And
Postlethwaite, N, (2nd ed) The International Encyclopedia of Education, Vol. 8, Pergamon,
4424-4429, available athttp://www.ped.gu.se/biorn/phgraph/civil/main/1res.appr.html
[accessed 7 September 2010].
McLoughlin, C. and Lee, M. J. W. 2008. ‘Mapping the digital terrain: New media and social
software as catalysts for pedagogical change’ in Hello! Where are you in the landscape of
educational technology? Proceedings ascilite Melbourne, available at
http://ascilite.org.au/conferences/melbourne08/procs/mcloughlin.html [accessed 20 October
2010].

McLoughlin, M. and Darvill, A. L. 2007., ‘Peeling back the layers of learning: A classroom
model for problem-based learning’ in: Nurse Education Today, 27(4), 271-277.
Meyer, D. Z. and Avery, L. M. 2009. ‘Excel as a Qualitative Data Analysis Tool’ in Field
Methods, Vol. 21, No. 1, February 2009, 91-112.

Mills, D. 2006. Problem-based learning: An overview, available at http://www.csap.bham.ac.uk/resources/project_reports/ShowOverview.asp?id=4 [accessed 5 December
2010]
Neville, A. J. 1999. ‘The problem-based learning tutor: teacher? Facilitator? Evaluator?’ in
Medical Teacher, 21(4), 393-401.
Oliver, R. and Omari, A. 1999. ‘Using online technologies to support problem-based
learning: Learners’ responses and perceptions’ in Australian Journal of Educational
Technology 1999, 15 (1), 58-79, available at http://www.ascilite.org.au/ajet/ajet15/oliver.html
[accessed 26 October 2010].
Salmon, G. 2004. The 5 stage model. All things in Moderation, available at
http://www.atimod.com/e-moderating/5stage.shtml [accessed 4 January 2011]

Savery, J. R. 2006. ‘Overview of Problem-based Learning: Definitions and Distinctions’ in
Interdisciplinary Journal of Problem-based Learning: Vol. 1: Issue 1, Article 3, available at:
http://docs.lib.purdue.edu/ijpbl/vol1/iss1/3 [accessed 20 September 2010]
Savin-Baden, M. 2003. Facilitating Problem-Based Learning, Illuminating Perspective,
Maidenhead: SRHE and Open University Press.
Scardamalia, M. and Bereiter, C. 1994. ‘Computer support for knowledge-building
communities’ in The Journal of Learning Sciences, 3(3), 256-283.
Siemens, G. 2008. ‘MOOC or Mega-Connectivism Course’, available at
http://ltc.umanitoba.ca/connectivism/?p=53 [accessed 30 December 2010]
Siemens, G. online. connectivism, available at http://www.connectivism.ca/ [accessed 20
December 10]
Smyth, K. 2007. ‘TESEP in Practice The 3E Approach’, available at
http://www2.napier.ac.uk/transform/TESEP_3E_Approach.pdf [accessed 1 January 2011]
Thorpe, M. 2002. ‘Rethinking Learner Support: the challenge of collaborative online learning’
in Open Learning, Vol. 17, No. 2, 2002, 105-119, available at http://www.c3l.unioldenburg.de/cde/support/readings/thorpe02.pdf [accessed 16 January 2011]

Torp, L. and Sage, S. 2002. Problems as possibilities: Problem-based learning for K-16
education (2nd ed.) Alexandria: VA: Association for Supervision and Curriculum
Development.

Woods, D. R. 2000. Problem-based Learning: How to gain the Most from PBL, Hamilton,
ON: McMaster University.

Nerantzi, C (2011) Not too much facilitation going on – Issues in Facilitating Online Problem-Based
Learning in Academic Development, in: Celebrating the Past and Embracing the Future: Evolution
and Innovation in Problem-Based Learning, Problem-Based Learning Special Interest Group of the
Higher Education Academy Health Sciences and Practice Subject Centre in conjunction with ProBell
and the Swedish PBL Network hosted by the University of Central Lancashire, 30-31 March, pp. 111124

