
Dublin Institute of Technology
ARROW@DIT

Articles Learning,Teaching & Technology Centre

2010

Harmonizing Technology With Interaftion In
Blended Problem-Based Learning
Roisin Donnelly
Dublin Institute of Technology, roisin.donnelly@dit.ie

Follow this and additional works at: http://arrow.dit.ie/ltcart

Part of the Educational Assessment, Evaluation, and Research Commons

This Article is brought to you for free and open access by the
Learning,Teaching & Technology Centre at ARROW@DIT. It has been
accepted for inclusion in Articles by an authorized administrator of
ARROW@DIT. For more information, please contact
yvonne.desmond@dit.ie, arrow.admin@dit.ie.

This work is licensed under a Creative Commons Attribution-
Noncommercial-Share Alike 3.0 License

Recommended Citation
Donnelly, R.: Harmonizing Technology With Interaftion In Blended Problem-Based Learning. Computers and Education, Vol.54, 2,
2010, pp.350-359.

http://arrow.dit.ie?utm_source=arrow.dit.ie%2Fltcart%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/ltcart?utm_source=arrow.dit.ie%2Fltcart%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/ltc?utm_source=arrow.dit.ie%2Fltcart%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/ltcart?utm_source=arrow.dit.ie%2Fltcart%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/796?utm_source=arrow.dit.ie%2Fltcart%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:yvonne.desmond@dit.ie,%20arrow.admin@dit.ie
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/


U
N

C
O

R
R

E
C

T
E
D

P
R

O
O

F

1

2 Harmonizing technology with interaction in blended problem-based learning

3 Roisin Donnelly *

4 Learning and Teaching Centre, Dublin Institute of Technology, 14 Upper Mount Street, Dublin 2, Ireland

5

7
a r t i c l e i n f o

8 Article history:
9 Received 17 August 2008

10 Received in revised form 12 August 2009
11 Accepted 14 August 2009
12 Available online xxxx

13 Keywords:
14 Academic development
15 Blended learning
16 Computer mediated conferencing
17 E-learning
18 Interaction
19 Problem-based learning
20

2 1
a b s t r a c t

22This paper discusses the harmonizing role of technology and interaction in a qualitative study on blended
23problem-based learning within the context of academic development in higher education. Within this
24setting, and as both designers and tutors in blended PBL, it is important to seek best practices for how
25to combine instructional strategies in face-to-face and computer-mediated environments that take
26advantage of the strengths of each and avoid their weaknesses. A qualitative study of the lived experi-
27ences of 17 academic staff participants in a blended problem-based learning module was considered
28likely to provide a much-needed analysis of current thinking and practice on the potential of interaction
29in this form of professional academic development in higher education. Specific aspects of interaction
30(technical, peer, content and the learning experience) within blended problem-based learning tutorials
31are analysed to provides research-based information about the realities of delivering a PBL programme
32using technology. The study argues that the intersection of PBL and learning technologies can offer dif-
33ferent ways of teaching and learning that require exploration and reflection of pedagogy and technology
34as in integrated approach that must work effectively together. The synergy from the collaborative
35blended PBL approach in this module could result in the coherent and comprehensive provision of train-
36ing, support and research work throughout higher education institutions.
37� 2009 Published by Elsevier Ltd.

38

39

40 1. Introduction

41 In higher education institutions (HEIs) in Ireland, as elsewhere, the use of online technologies has become an increasingly important
42 challenge in academic staff development. As a field, e-learning has impacted on higher education in local, national and global contexts
43 and is fast-changing, highly fragmented, but still rapidly growing. The Internet has made it impossible for HEIs to ignore technology in ful-
44 filling their strategic mission and respond to the expectations of a diverse student body.
45 Informally, enthusiasm among academic staff for e-learning continues to grow and where explicit institutional policies are lacking, pres-
46 sure on lecturers to engage with new technologies is coming from students and from their own peers. Alongside this, new pedagogical
47 approaches emerge on the educational scene to support complex, flexible and integrated learning and the development of professional
48 competencies. Although not new, problem-based learning (PBL) is one which appears to have captured the imagination and support of
49 teachers; there has been a growing interest in the last few decades, particularly on the collaborative construction of knowledge through
50 active learning and the importance of higher-order skills such as problem solving. Given our increasingly networked society, interest
51 has grown in such new educational methods and in where and when to teach them. PBL is an educational strategy that involves the pre-
52 sentation of significant, complex and ‘‘real-world” problems to students that are structured in such a way that there is not one specific
53 correct answer or predetermined outcome.
54 The promises of blended learning in the literature are extensive: increased learning, a reduction in the need for ‘brick and mortar’,
55 increased engagement, collaboration and higher quality learning. However, there has been little examination or questioning of the inter-
56 play of new technologies and pedagogies in the context of higher education academic development. This qualitative study was designed to
57 understand the complexities of delivering education in an age where information and communication technologies (ICTs) are constantly
58 reshaping and redefining our accepted notions of what it means to teach and learn.
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59 2. Context

60 The institution in which the study took place is a large multi-campus, multi-discipline organization, with subjects offered within Ap-
61 plied Arts, Built Environment, Business, Engineering, Science and Tourism and Food. The current and emerging higher education environ-
62 ment in the Institute, as elsewhere, is seeking solutions to problems of changing paradigms of learning and the influx of learning
63 technologies. The focus of the research reported here is a Postgraduate Diploma module in higher education learning and teaching entitled
64 ‘Designing eLearning’ for academic staff. The programme was developed in 2001, and has over 100 graduates today. The ‘Designing eLearn-
65 ing’ module runs over a period of 10 weeks and carries 10 ECTS (European Credit Transfer and Accumulation System) credits.
66 It is suggested here that the need to encourage engagement amongst academic staff with regard to their e-learning and pedagogical
67 professional development opportunities has never been greater. By so doing, participants would be enabled to experience, discuss and re-
68 flect on issues related to teaching and learning in a blended environment. This could thereby enable them to relate their understanding and
69 practice to appropriate educational principles and key institutional policies. This study presents the opportunity to work with eager mem-
70 bers of the teaching community in offering a novel approach to their academic development. As all participants on the module are self-
71 selecting and choose to pursue this professional development opportunity themselves, arguably it is a situated reality that participants
72 are motivated and keen to explore the blended PBL approach offered through the module.
73 The focus of the PBL approach was for each group of multidisciplinary participants to design an online or blended course of their own
74 choosing. This problem they were to solve included stages of problem identification, deconstruction, seeking and using knowledge and
75 experience, understanding, thinking, choosing a strategy, acting and then critically evaluating and reflecting on the action.
76 Whilst there is no specific recipe for mixing up the ingredients of the blend of problem-based learning adopted, with the amount of face-
77 to-face, synchronous and self-directed work being prescribed by the learning outcomes of the module itself, Table 1 provides a breakdown
78 of the ingredients in the blended PBL module and estimated time for completion of each activity.

79 3. Literature review

80 The role of blended learning within a pedagogical approach such as problem-based learning (PBL) has been gaining international rec-
81 ognition among practitioners and academic educators alike. Research into the concepts, tools and methodologies of both e-learning and
82 PBL have increased momentum in recent years. However, contemporary commentators have voiced concerns with the speed at which tech-
83 nology has been proceeding at the expense of pedagogical advances. Within the specific field of blended learning, Jones (2006) has con-
84 cluded that the practice of blended learning has outpaced the research, due, in part, to the rapid increase in both the quantity in use
85 and the sophistication of technology.
86 Issues related to the design and implementation of blended learning environments have increasingly surfaced in recent years, as tech-
87 nological advances continue to blur the lines between distributed learning and traditional campus-based learning. This has raised ques-
88 tions about advances in technology during that last decade that have brought challenges and opportunities to the ways in which
89 individuals are educated and trained, in particular through online instruction. McConnell (2006, p. 25) suggests that a major motivating
90 factor in the uptake of e-learning in organisations is ‘‘the professional development of trainers, course developers and teachers in the
91 new form of learning provision”. This echoes the sentiments of other researchers in the field (Segrave, Holt, & Farmer, 2005), and forms
92 the core of many institutions’ e-learning strategies.
93 Acknowledging that there is a growing research-base in the area (Donnelly, 2004; Koschmann, 2002; Uden, 2005), it is fair to say that
94 less is still known about the use of PBL in the electronic-based distance-education ‘‘virtual classroom”, or equally, as the focus of this study,
95 in the increasingly popular ‘‘blended” classroom (Bonk & Graham, 2006). McShane (2006) has called for further research into academics’
96 perceptions of what it is to teach in a student-centred manner in a blended environment. Similarly, Lycke, Strømsø, and Grøttum (2002)
97 advocate in their ongoing project on PBL and ICTs in Norwegian higher education that up-close studies are needed to answer vital questions
98 such as how academic teachers can promote effective e-learning strategies among their students.
99 There is a qualitative difference between ‘teaching online’ and merely ‘putting a course online’; a central feature of academic staff devel-

100 opment involves conveying the difference between using technology as a delivery mechanism and using it as a communications medium.
101 The impetus for blended learning depends partly on a growing acceptance that higher educational and training programmes should be stu-
102 dent-centred and partly on the need to develop enhanced efficiency in the provision of teaching.
103 This study is taking cognisance of the need for strong and effective interaction between pedagogy and technology to ensure that both
104 are used to best effect in implementing PBL in a virtual environment. Gredler (2005) in his consideration of learning and instruction, sug-
105 gests that the role of technology in learning remains an issue for theory development and research. Specifically, yet to be developed are
106 learning principles that address teacher–student interactions, student-to-student communication and student-to-subject-matter interac-
107 tions for various uses of computer technology. There seems to be much evidence in the literature that as Internet-based teaching and learn-
108 ing have proliferated, researchers, theoreticians and pedagogues have recognised that an educationally-viable environment requires
109 students to interact with content and with each other.

Table 1
Activities in the blended PBL module.

Features of a blended PBL environment Duration of activity

Face-to-face PBL tutorials 10 � 3 h
Between tutorials: researching, reading, planning, designing ideas Over 10 weeks
Online reflective journal entries 1 per week � 10 weeks
Video conferencing session 3 � 1 h
Asynchronous discussions 5 per week � 10 weeks
Synchronous chat sessions 10 � 30–60 min
International guest tutor collaboration 3 � 1 week
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110 The research surrounding this module is based on the hypothesis that interaction between participants in the PBL group is the key ele-
111 ment to a successful blended learning experience for all involved. The hypothesis is based on a sociological understanding of one of the
112 dimensions of interaction for describing groups, coined by Wagner (2006) as ‘interactions as transactions’.
113 Interaction has been and continues to be one of the most hotly debated constructs in the realms of distance and e-learning, instructional
114 design and academic transformation to name but three. For the purposes of this study, interactions are defined as reciprocal events that
115 require at least two objects and two actions. Interactions occur when the objects and events mutually influence one another. A number of
116 schools of thought have emerged in the last two decades that explore interaction in the context of technology-mediated learning. Wagner
117 (2005) contends that there are two commonly held beliefs. Firstly that the perceived quality of a learning experience is directly propor-
118 tional to and positively correlated with the degree to which that experience is seen as interactive. Secondly, if technology-mediated learn-
119 ing designs are to have any significant impact on current and future pedagogical practices, then learning design decisions need to maximize
120 the benefit of interaction.
121 The ability to interact – with tutors, students, content interfaces, features, code, channels and environments – can be argued to be anal-
122 ogous to being connected. Whilst this may appear simplistic, for technology-mediated learning, interaction is undoubtedly a key value
123 proposition. It continues to be perceived as the defining attribute for quality and value in a blended learning experience. Interactivity is
124 the core of learning, and is evident at all levels of engagement. However, the term interactivity is used so loosely that in the fields of e-learn-
125 ing and blended learning, it has become almost synonymous with the notion of learning itself. This study proposes that by bringing the
126 concept into sharper focus, real insight will be gained into the nature of blended PBL. Interaction in the context of this study will be ex-
127 plored at three levels: interaction with concepts, tasks and people (peer learners and tutors). These three levels have been previously rep-
128 resented in a popular framework for interactive learning by Mayes and Fowler (1999). However, it is suggested that a case can be made for
129 proposing a new dimension of interaction that focuses on the blended PBL interaction activity experience. The decision for this was based
130 upon recognition that blended PBL is a complex process of interaction between people, the tools they use and the context in which they are
131 embedded.
132 Interaction in education is a complex phenomenon. The literature identifies several taxonomies that classify various types of online
133 interactions; however, Moore’s (1989) seems to be the most well known taxonomy in the field of online education where he described
134 three types of interaction: learner–content, learner–instructor, and learner–learner, which were later extended by Hillman, Willis, and
135 Gunawardena (1994) to include learner–interface interaction. Many other definitions of interaction exist (Carlson & Reepman, 1999; Hiru-
136 mi, 2002; Merrill, Li, & Jones, 1990; Sims, 2003; Wagner, 1994; Weller, 1988; Yun, 2005) and all provide a variety of reasons why inter-
137 activity in an online course is important. Wagner (2006) has discussed the concept of interaction in relation to blended learning and it
138 is considered that this adequately serves as a demonstration of the breadth and vitality of the field. He contends that interaction should
139 be viewed less as a theoretical construct and more as a variable that needed to be exploited, accommodated, leveraged or managed when
140 crafting blended learning designs. Interactions have been researched in terms of four dimensions: transactions (interpersonal, academic,
141 collaborative), outcomes, social presence and experience.
142 Each of the four dimensions of interaction provide very different views on the value that interaction brings to a learning experience.
143 They also share a number of similarities. Firstly, each perspective is shaped by some degree of technology-mediated learning and is looking
144 for a way to transcend distance. Secondly, each assumes some degree of self-regulation and independence on the part of the learner.
145 Thirdly, each acknowledges the value of facilitation by a tutor. In the context of this present study, this suggests that interaction strategies,
146 regardless of their theoretical bases, can help improve the relevancy of blended PBL experiences for the participant. Table 2 depicts the
147 variables of blended learning interactions which informed this study in terms of their attributes and function; they have been considered
148 for the work as they are central to the social and communal constructivist approach adopted in the module.

149 4. Research study

150 This study recognises that there is still confusion about the models, media and environments used to support PBL that use technology in
151 some way, and is particularly concerned with illuminating current knowledge on PBL group-oriented interaction. Central to this aim is the
152 need for a better system for delivering education and training for academic staff which Hameed, Hameed, and Clements (2006) have rec-
153 ommended is paramount in the context of the move to a knowledge economy.

Table 2
Blended learning interactions central to this study.

Variable Attributes Function Contribution of my study: theory into practice

Interactions as
transactions

Learner collaboration Is the degree and quality of engagement with others – Creation and sharing of ideas
– Critiquing ideas
– Deciding and agreeing to collaborate on an issue

Interactions as
outcomes

Interaction for
participation

Provides learners with a means of engaging with
one another

Articulating one’s interest in assuming leadership
responsibilities in a group

Interaction for
communication

Offers the ability to share information and opinions
or to influence intentionally the opinions or beliefs
of others

Teaching others in the group

Interaction for
negotiation

Involves the willingness of another individual to
engage in a dialogue, come to consensus or agree to
conform to terms of an agreement

– Initiate dialogue with peers or the tutor
– Dialogue on how they will agree on an issue

Interaction for
teambuilding

This is necessary to ensure that individual members
of a team/group actively support the goals of the
group

– Recognition and acceptance of individual differences
– Expression of respect for the group as well as for its

members
– Effective listening
– Shared sense of responsibility
– Confirmation of expectations within the group
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154 The objective for this study was to establish, in a tutorial setting, the factors that govern the success of interaction in blended problem-
155 based learning; As the affordances of technology are not yet fully understood in the context of academic development, this in turn can limit
156 how they may best be utilised within the PBL tutorial. Today, educators have more choice than ever when it comes to selecting types of
157 interactions to include in their blended courses; unfortunately they often do not even know the potential of the tools that are available to
158 them or how to use then effectively. To further confound the situation, the use of interactive technologies alone does not ensure meaningful
159 interactions will occur in a blended course. All decisions regarding types of interaction in a blended course should be driven by pedagogical
160 principles and grounded in research.
161 A naturalistic, interpretative, qualitative approach was used to analyse the data collected for this study. The open-ended, exploratory,
162 qualitative approach taken in this present study can help document how learners in real PBL situations and contexts, addressing both broad
163 themes and micro-issues helps us understand the complexity of learning and teaching in blended PBL environments and offers insights that
164 can be useful in developing our practice as academic developers. As a research approach, it has presented a series of ‘‘slice-of-life” episodes
165 during the blended PBL tutorial process and afterwards, revealing the range of applications and use of the knowledge in professional teach-
166 ing practice.
167 The research methods employed to collect face-to-face and online observational data from three PBL groups in this two year study on a
168 blended PBL module were participant observation, online discussion logs, open-ended focus group interview and self-reflective papers to
169 capture the participant’s own thoughts and experiences of the blended PBL approach. Each method was chosen for the opportunity it could
170 offer to explore interactions which were central to this study.
171 The sample for this study was the total population (17 participants) of blended PBL groups undertaking the PBL module in the two years
172 the data was collected in order to explore the lived experience of a heterogeneous population of academic staff in Irish higher education;
173 there were three PBL groups in this study (See Table 3). In each focus group interview there were between five to seven individuals and
174 each were held immediately after a face-to-face PBL tutorial session, in the same room where the observation video recording facilities
175 were still in place. The immediacy of the focus group session was designed to keep the sense that the participants felt that they were
176 in the PBL classroom rather than in a different research territory.
177 The participants named their own groups as part of an induction activity: Group 1: ‘The Apprentices’ [5 in the group]; Group 2: ‘CPD
178 Challengers’ [5 in the group], and Group 3: ‘Cyber Club Seven’ [7 in the group].
179 The approach taken to the collection of data of blended PBL groups was multi-faceted. A main concern has been to provide meaningful
180 and accessible insights into the practice of blended PBL based on the analysis of real-life situations. There were two levels taken to the
181 analysis of the data. Level One was descriptive in nature and through video observations explored the interactions between the peers,
182 the tutors and the content of the blended PBL tutorial. Level Two was a thematic analysis of interactions in blended PBL and through a
183 combination of online logs, focus group interviews and participant self-reflective papers, categories and themes emerged to inform the
184 findings of the study and implications for practice. Being engaged with the events as they happened in the field and attempting to bring
185 holistic attention to the practices as constitutive of a distinct culture was important to this study. As suggested by Hine (2000, p. 20), this
186 study has examined those enduring practices through which the blended PBL groups have become meaningful and perceptible to
187 participants.
188 While the WebCT system which was used in the module technically organized the online environment of the PBL groups, actual inter-
189 actions took place through the actions and reactions of the participants to the PBL learning setting, module materials and activities, to tutor
190 and guest tutor directions and to peers’ ideas and actions.

191 5. Discussion of findings

192 The use of direct quotes is used in this section to provide evidence of both the shared enthusiasm for the blended PBL process and also
193 some real concerns voiced by the participants. Whenever possible by using the words of the participants themselves, key issues will be
194 highlighted.
195 For inclusion of all participant quotes, the following applies:

196 FG = focus group interview (either indicated by 1 or 2 for the first or second interview)
197 RP = reflective paper (numbered 1–17 for each participant)
198 PO = participant observation (the date of each observation is provided)
199 F2F = face-to-face (abbreviation used in participant quotes)
200

201 Two main interlocking themes are apparent within interactions in the blended PBL tutorials: harmonization in blended PBL interactions
202 and technology supporting interactions.

Table 3
Sample for the study.

Number Attribute

17 Part-time postgraduate learners in total
9 Had competed a PBL module previously
5 Had prior experience of blended learning
8 Males
9 Females

15 Subject disciplines in higher education represented:
Group 1 (Psychology, Social Science, Culinary Arts, Information Literacy, Adult Literacy);
Group 2 (Biology, Apprentice Plumbing, Apprentice Joinery, Apprentice Metalwork, Adult Literacy);
Group 3 (Architecture, Marketing, Culinary Arts, Refrigeration, Printing, Fine Art, Chemistry).
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203 5.1. Harmonization in blended PBL interactions

204 Blended learning requires that students change learning environments frequently, which may cause confusion regarding the learning
205 outcomes and make students unable to select and use appropriate cognitive activities. From a pedagogical perspective, it is important
206 to be aware that teaching and learning in blended learning environments can be highly unstable and fluctuating and consideration of
207 the relevance of continuity between the face-to-face and online environments is crucial. It is in this sense that ‘harmonization’ is used
208 to bring together the online and f2f environments in a seamless manner for the PBL groups.
209 The nature of the blend involved the transition from the face-to-face PBL tutorial to online interaction. Blended learning within PBL can-
210 not be regarded simply as a type of technology-intensive activity that replaces the functions of the classroom-based tutorial. Instead, those
211 effectively incorporating blended learning must think about how it might enhance, extend or transform the face-to-face PBL tutorial expe-
212 rience, not simply replace it. Participants in each of the groups discussed this harmonization:

213 If we highlighted an issue or problem online then we sorted out some of our problems at the next f2f meeting.
214 (Michael, FG2)
215

216

217 The f2f elements were essential. I felt this blended approach with the online activities/ tasks, online reflection, video conferencing, people from
218 abroad coming in – all was important. The blended approach visibly promoted collaboration and interaction in our group.
219 (Ronan, FG2)
220

221

222 The beauty of the mix between f2f and online is that you would never reach that on your own. Even in 10 weeks, you would never acquire that
223 amount of knowledge as an individual in a lecture situation.
224 (Declan, FG2)
225

226

227 In the online environment learners need to get over the barrier of admitting they need help. I think where the strength of PBL comes into play is
228 that the help can come freely from peers f2f too.
229 (Michael, FG2)
230

231

232 F2f was good for delegating and organizing, and the discussion forums were good for following that up and backing it up, as were the online
233 chats as well.
234 (Ryan, FG2)

235 Building up a sense of community was an important aspect for each group. Results from a recent study by Dawson (2006) on online
236 forum discussions reported that mere quantity of discussion postings is not an indicator of community development; a significant relation-
237 ship is observed when contributions are codified into various discussion interaction types (learner–learner; learner–content). Earlier re-
238 search by Harasim (1987) also endorsed the categorisation of forum interactions and suggested that these types of interactions were
239 the most important for enhancing the learning process. Similarly in this study, the online discussion forums provided the participants with
240 an opportunity to enhance community building in their PBL group and extend the collaborative dialogue from the face-to-face PBL
241 tutorials.
242 Community building was judged to have been enhanced by utilising the variables identified earlier from the literature ‘interaction for
243 negotiation’ and ‘interaction for teambuilding’. These were evidenced in this study by examples of dialogue within each group on how they
244 will agree on an issue, expressions of respect for the group as well as for its members, a shared sense of responsibility and confirmations of
245 expectations within each group.
246 The shared sense of responsibility extended into recognition of the importance of critical discourse amongst peers. This was evidenced
247 both by online postings seeking critique of each others’ individual contributions in the PBL group and quotes from the focus group inter-
248 views and reflective papers. Critiquing ideas amongst the participants was an important feature of their group work.

249 Honesty has a lot to do with it. I had no problem saying, I do not understand this, have you any ideas, or if you want to change anything that I
250 have put up on that posting, just change it, or what do other people think, will we just leave it out. I don’t think anyone was precious about their
251 own work.
252 (Loirin, FG2)

253 In two of the three groups in the study, all members felt comfortable not to post online if they had nothing to say because they knew
254 each other face-to-face first and that imbued a sense of respect for each other:

255 I think you also need to be able to say I can make a mistake without feeling stupid. Anyone can make a mistake. I love coming into the f2f class
256 and Padraig saying he encountered the same online problem the night before, and I feel great, it’s not just me, and being confident to admit that
257 to one another.
258 (Loirin, FG2)
259

260

261 People can read a posting and accept it yet do not feel like responding ‘‘that’s great” at that time; it may have been a great contribution, but it is
262 yet another message saying very little of depth but could be important for peer reassurance online.
263 (Maeve, FG2)

264 However, the participants’ perception of how they were regarded by others and how others actually perceived them resulted in disen-
265 gagement by some and online dominance by others. There was a case of conflicting social identities between for example, Declan and Ryan
266 in Group 3.

267 I was concerned that I may have been perceived as pushing ahead too fast for some others in the group at one stage; so it was really a concern
268 about how I was being perceived online as opposed to my f2f persona, and wondering how the others were going to react.
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269 (Ryan, Participant Verification Session, 05/02/07)

270 Articulateness and ability to synthesise information online was generally not as forthcoming as the literature on e-learning would sug-
271 gest. The difference in expressiveness of ideas online in this study contrasts with the research by Ranno, Diers, & Birk, 2005 who found that
272 students in their blended course reported positive benefits of online discussion in terms of coherence of discussion reached compared to
273 the face-to-face setting. Similarly, in a study based on a technology course for teacher development, Yeotis (2005) reported that each time
274 participants contributed to the online discussion their responses showed a more fluent understanding of the content area.
275 According to Vygotsky’s social development theory, learning does not happen in isolation. A number of respected scholars including
276 Ramsden (1988), Garrison (1990), Entwistle and Entwistle (1991) and Wagner (1994) have reported that increased levels of interaction
277 have been shown to increase motivation, positive attitudes toward learning, higher satisfaction with instruction, deeper, more meaningful
278 learning and higher achievement. Owsten et al. (2006)Q1 believe ‘‘sustained interaction between and amongst tutor and students leading to
279 knowledge construction and validation requires an opportunity to share and test ideas in a secure environment and with a manageable
280 number of students” (p. 339). ICTs used in this study have both the capability of supporting and enhancing this engagement and the capac-
281 ity to extend the learning experience to critically consider the technology itself and critically access and evaluate the wealth of information
282 available in a virtual learning environment.
283 From a constructivist viewpoint, studies on web-based learning environments have shown that a critical component to interaction on-
284 line is an interpersonal, social component; this occurs when learners receive feedback from the instructor or peers and colleagues in the
285 form of personal encouragement and motivational assistance. Social interaction can contribute to learner satisfaction and frequency of
286 interaction in an online learning environment. Indeed, Grabinger and Dunlap (2000) have reported that without the opportunity actively
287 to interact and exchange ideas with each other and the instructor, learners’ social as well as cognitive involvement in the learning envi-
288 ronment is diminished.
289 However, the participant observation of the face-to-face PBL tutorial also suggested a degree of conflict between the theory and practice
290 of blended interaction for those who felt that the blend of online and face-to-face PBL was not always in harmony:

291 I had an expectation that the f2f and online would almost go hand-in-hand and complement each other, and I feel it didn’t. Even though I have
292 been reading on this over the last couple of weeks, it now seems that the f2f and the online together can actually complicate things because the
293 way we do things f2f and how we communicate is very different from how we communicate online, and it is very difficult to bring the two
294 elements together.
295 (Sorcha, PO, 08/02/05)

296 This was also experienced in an online discussion board posting with the same PBL group where difficulty was identified in linking what
297 is covered in the f2f PBL tutorial to asynchronous online discussions.

299

300 Message No. 1013[Branch from No. 1010]

301 Posted by Eimear on Tuesday, January 25, 2005 9:23pm

302 Subject: Re: Linking the F2F Tutorial to our Online Groupwork

303 Just a quick word to Dervla and Caitlin – sorry you missed today’s tutorial – hope everything is okay.

304 ....... today in class was good but it is very difficult to convey here online what we covered. Much of it was sub-

305 jective and there were many different opinions and ‘piggy-backing’ on each other’s ideas. There is no way that I

306 can capture the spontaneity of it for you here in this posting, which is very frustrating. I guess we could try an

307 online chat but if you can’t make that, I’ll bring you up to speed at the start of next week’s class.

308 We have three more Tuesday tutorials before the last class........ we left today with the sense that there is a

309 lot of time left, although I personally think its going to be difficult to keep a balance between the f2f and on-

310 line work. Looking forward to hearing from you both.

311

312

313 This triangulated with the data from the second focus group interview when a different participant from a different PBL group discussed
314 their experience in relation to the synchronization between the f2f and online tutorials:

315 I think it is a weakness of eLearning that in many cases it relies on written communication because although people can misinterpret things in
316 any form of communication, when you are online, it is much more complex and intricate to re-explain what I mean than what I can do in the f2f
317 tutorial.
318 (Aine, FG2)

319 Tensions existed within the groups and these tensions and how they were resolved (or aggravated) provided continuous interactions
320 and the development of new practices. Contradictions arose when new ways of thinking or doing came in conflict with traditional or cur-
321 rently accepted ways of thinking and doing and occurred within each of the participants and among activities, resulting in tensions within
322 the system. There was only one case of an exaggerated contradiction where one group almost reached crisis proportions and it almost led
323 to a breakdown of the PBL group itself.

324 Our group suffered severely for several weeks from misunderstandings and a complete disagreement on our concepts and ideas of how to move
325 things forward; this was the storming phase, and when one of the others in the group highlighted in an online posting the tension that had
326 developed in the face-to-face tutorial, well that really set me off.
327 (Sorcha, FG2)

328 Very often, in the course of everyday activities, tensions or breakdowns in the groupwork were negotiated and repaired to an extent, but
329 not all tensions or contradictions were obvious to the participants engaged in the given activity. Furthermore, the participants in some of
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330 the groups did not share consistent motivations or conceptions, despite their participation in the same activity. Tensions that occurred in
331 the group learning setting led to a changing in the division of roles between the participants in the group:

332 There was a competition for ongoing control of the discussions which added to confusion in the disorganized periods. I felt I did not have a great
333 influence on our group work f2f, because some of the others wanted to take the development of our work in a different direction from what was
334 uniformly agreed; at times they seemed oblivious to the fact that they were blatently doing this; but after each tutorial I waited to see what
335 would pan out in the subsequent online discussions.

336 (Aidan, RP1)

337 However, on reflection, the tensions and contradictions provided opportunities for expansive learning on the part of the academic staff
338 on the module. Within this study, the theory of interactivity was informative for exploring tensions in blended PBL as it goes beyond indi-
339 vidual knowledge and decision making to take a developmental view of minds in context. As the participants in blended PBL worked,
340 thought about and solved problems together they demonstrated an accumulated set of habits and values. Learning was not an isolated
341 act; rather it was situated in time and space and influenced by the surrounding actors, resources and behavioural constraints. As agents
342 in the learning process, through their activities, the participants influenced the contexts in which such learning took place.
343 To implement a blended PBL module as an effective form of interactional pedagogy, there are a number of conditions suggested for its
344 effectiveness by this study:

345 - The selection of authentic tasks within the PBL problem (by the tutor or the learners themselves) which demand a division of labour
346 between the face-to-face and the online environments;
347 - The maintenance of common goals and motivation;
348 - The mutual expectations of learners and tutors;
349 - The awareness of the individual role and group leadership, and changes in these;
350 - The availability of appropriate communication tools.
351

352 Blending f2f tutorials with online support involves exploring the distribution of workload between the two for each individual partic-
353 ipant; it is important to be explicit about the nature of the work (for example, is there something that needs a full unpacking in the f2f
354 tutorial or can time be saved by completing it in 10 min online?) Some individuals were unsure when to do work, online or face-to-face;
355 the findings have indicated how the technology facilitated this distribution, and the extension of the f2f tutorial let the participants achieve
356 a greater level of knowledge and skill that they would have had in just the 3 h classroom.

357 So I think that what you produce together in PBL and with the support of the technology is definitely a greater product than what you would
358 produce individually. There are one or two individuals who could do the whole thing on their own but the end product would be very much a
359 different thing.

360 (Loirin, FG2)

361 Collis, Bruijstens, and van der Veen (2003) found that mastering the coherent use of online components often require a large amount of
362 self-discipline on the part of the learners. The online context may direct attention more towards mastering a new technological medium
363 than on the content of the PBL problem at hand. Further research would enlighten the extent participants regulate their use of learning
364 strategy in accordance with changes in task and context, when they are entering the online learning environment.

365 People use the word blended very easily, but there are many aspects inherent with its design and use. When you get to a certain depth in the f2f
366 tutorials then what else is WebCT being used for? Is it just a repository for information from week to week, so that you are not able to have the
367 chance to actually have deeper conversations online? Instead you are having the deep conversations in the f2f tutorial, and you want to use
368 WebCT to progress your product at the end also.

369 (Dervla, PO, 15/02/05)
370

371

372 How do I sustain the meaningful discussion about the problem from the f2f tutorial to online? I thought it was very interesting when the guest
373 Australian tutors came into the module, and the deep level of discussion that took place that week, because it had to; they were at a distance
374 and the engagement needed to happen, breaking issues down and exploring them was crucial.

375 (Eimear, PO, 15/02/05)

376 5.2. Technology supporting interactions

377 In this study, technology was integral and also supportive of the social processes of learning in PBL and through the enabling power of
378 online asynchronous communication, the participants were able to actively engage in their own learning.

379 I found the online discussion forums suited me completely as they were in tune with my reflective and protracted way of thinking through a
380 topic. I prefer to think about each comment I make and I would not have an opinion to express which I could not back up strongly. As a result I
381 found others tend to control the situation in the f2f tutorials and topics that I felt important were not being discussed. Whereas online, I could
382 partake in the discussions and lend my considered opinion to the conversations and this meant that my social relationship with my peers
383 improved.

384 (Dervla, RP7)

385 Hanson and Clem (2006), Hofmann (2006), and Owston, Garrison, and Cook (2006) all provide evidence for learners supporting the pref-
386 erence for live interactions over those that are computer-mediated in a blended learning experience. It is suggested that these findings are
387 credible because there is a pervasive argument in the literature that there is a synergy that is manifest in face-to-face contact that the com-
388 puter cannot replicate. Donnelly (2006) has suggested that discussion forums, chat rooms and email are an adjunct to the PBL group expe-
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389 rience by complementing the spontaneity and momentum achieved face-to-face in the classroom. However, in contrast to this, Offerman
390 and Tassava (2006) make the claim from their research that the live components are unnecessary and primarily used for socialisation rea-
391 sons. This begs the questions, when and why should academics be considering human interaction such as collaboration and learning com-
392 munities, and how does live interaction versus what has been coined by Graham (2006) as low-fidelity (asynchronous) interaction affect the
393 problem-based learning experience.
394 All three of the PBL groups successfully produced a collective end product of their work on the module, however, only two of the groups
395 worked harmoniously; the third group exhibited anxiety and division and required extra resources from its members in order to sustain
396 itself and produce its collective end product. Anxiety became a major focus for this group, which had the effect of diverting it from effective
397 collaborative working. The findings show that the place of emotion can be central to the effective work of PBL groups in a blended envi-
398 ronment. The difference between these groups with respect to this theme and categories is used as a point of departure in order to show
399 how an understanding of the dynamics of blended PBL groups may be of benefit to teachers and students working in this new environment.
400 Questions 11 and 12 in the second focus group interview related to participants’ preferred technologies on offer in the module. They
401 were asked to distinguish the blended media for the module delivery that made a positive impact on them or hindered their learning where
402 tools included video conferencing, asynchronous discussions, synchronous chat sessions, online reflective journalling, podcasting and face-
403 to-face PBL tutorials. Table 4 shows the number of participants from each group who expressed their favourite three media experienced on
404 the module.
405 Participants had strong feelings about their encounters of the different media blended on the module. The asynchronous discussion for-
406 ums were seen as positive for supporting reflection but causing frustration in how peers used the threaded discussion structure and yielded
407 information overload. In three instances only, podcasting was seen as more robust than video conferencing and the use of online reflective
408 journals resulted in almost universal support and praise. The synchronous media in the form of video conferencing and chat rooms gen-
409 erated a mixed response on impact and perceived usefulness for practice. The face-to-face PBL tutorial emerged strongly in all groups as a
410 delivery preference for learning. A selection of participant quotes illustrate the reasons for preference for a specific technology:

411 5.3. Podcasting
412

413 It was only after the event that I discovered how extremely important the voice recordings and podcasting were and saw this as an alternative
414 to live chat and video conferencing. Replacing the typed word with voice recorded messages could make participation easier for some of my
415 students, who can feel embarrassed by the type of difficulties they struggle to cope with such as literacy skills, slower metal processing, atten-
416 tion and organisational difficulties which can lead to internalized negative labels which can result in a lack of confidence.
417 (Declan, RP15)

418 5.4. Synchronous chat rooms
419

420 I have found that the use of chat rooms produced a sense of immediacy and connection.
421 (Sorcha, RP9)
422

423

424 You could not get into too deep a discussion on the chat but you could organize the group activities; I mean overall, we would not have survived
425 on the problem without the chat.
426 (Declan, FG2)
427

428

429 The chat room experience was disappointing some times as I felt it did not further our direction a whole lot with regard to the problem. I feel
430 they are more useful for brainstorming and social integration.
431 (Loirin, RP4)

432 Similarly, Graham (2006) offers up the role of such live interaction as relevant to designing any form of blended learning systems. Yoon
433 (2003) suggests that online interactions which can be stored, retrieved and disseminated anytime, anywhere are still a relatively new phe-
434 nomenon and awaits greater exploration and coordination.

435 5.5. Online Reflective Journals
436

437 Completing my reflective journal challenged me to think more deeply about the events on the module. I felt a personal connection to wider
438 happenings in the group. I moved from a state of dependency on the tutor to one of inter-dependency and autonomy which involved learning
439 how to learn from my own experience and from that of others in the PBL group.
440 (Sorcha, PO, 08/02/05)

Table 4
Preference for technologies in blended PBL.

Tools Group 1 CPD challengers Group 2 the apprentices Group 3 Cyber Club Seven

Video conferencing 2 4 3
Discussion boards 3 3 4
Chat rooms 1 1 3
Online reflective journals 5 4 4
Podcasting 0 0 3
Face-to-face PBL tutorials 4 3 4
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441 Interaction has long been regarded as the vital ingredient on which success matters in technology-related education. Research studies
442 by Frankola (2001) and Charp (2002) on attrition rates in online courses has provided a rationale for the emphasis on promoting interaction
443 and sound instructional strategies in online courses. More recently, Yun (2005) has concluded that there is evidence that instructional
444 strategies which incorporate various types of interaction can be the key to teaching a high-quality online course that engages students.

445 6. Conclusion

446 Garrison and Anderson (2000) have suggested that technology can enhance and sustain dominant practices such as lecturing and stu-
447 dent-centred pedagogies such as PBL or it can disrupt and transform them. Jones, Cook, Jones, and De Laat (2007) make a case that increas-
448 ingly students experience an educational environment that is inter-penetrated with technology at all levels and it remains true that for
449 some purposes face-to-face is the best option. Research, such as this study, are needed to provide a basis for the right choice of when
450 to use different technologies and how to use them to achieve particular ends.
451 The combined use of interactive media and problem-based learning is complicated, since on their own each demand that staff and stu-
452 dents possess a complex array of different teaching and learning capabilities. Together they can be seen as a formidable combination and
453 this study has shown that they are approaches to learning that are complementary rather than collide. An attitude of ongoing enhancement
454 is what is most important in academic development in this field of higher education today. Indeed a truism of effective academic profes-
455 sional development for the future is that it should mirror the approaches teachers are being asked to enact with their own students.
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