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Abstract 

Problem-based Learning has been on the ascendancy as a pedagogical/learning approach since its 

formal introduction in the late 1960s. This chapter will primarily document the efforts of the 

author to integrate PBL into a series of online graduate courses at UOIT over the past several 

years while simultaneously attempting to address the characteristics of the adopted online 

pedagogy model. Issues covered include: differentiation of problem and project orientations, 

efforts to present contextualized scenarios in order to allow learners to see themselves as 

problem finders (creators) rather than just problem-solvers (consumers), an initial conjecture 

attempt to build a formalized definition of a problem in PBL environments, the use of 

multimedia cases to present the aforementioned scenarios, the incorporation of a constructivist 

model to allow for increased learner intellectual independence and self-direction, as well as the 

use of various asynchronous/synchronous technologies to scaffold supports for the learners. The 

chapter will conclude by casting a vision regarding the development of a PBL course in a new 

online BA AEDT program. In the course, PBL will be employed throughout as a teaching and 

learning strategy while calling for the students to produce Problem Based Learning Objects 

(PBLOs) as the culminating project. 



Introduction 
With my past online course experiences as a student still on my mind, I anticipated teaching the 

initial graduate M.Ed. courses in the UOIT Faculty of Education. By this time I was already 

familiar with many of the findings of other authors (Garrison, Anderson & Archer, 2000; 

Garrison & Anderson, 2003; Rourke, Anderson, Garrison & Archer, 2001) in the area. These 

works provided some of the initial thinking and ideas for the model of online pedagogy that was 

collaboratively developed by the Graduate Program Online Pedagogy Sub-Committee developed 

for the program (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010). A copy of this 

unpublished material is added as an Appendix to this paper. This work gave me the confidence to 

structure online learning courses that would feature collaboration, knowledge creation based on 

negotiation of meaning, as well as problem identification and solution proposition. The biggest 

challenge would be to place this type of a course into a format that supported student 

development. 

 

By the time I began to teach my third course in the M.Ed. program here at UOIT (July/August  

2010), I began to gravitate towards the use of a problem-based structure for the each of the 

courses I facilitated. The last of these courses was entitled ‘Learning with Technology’. The 

intent of the course was to survey fundamental concepts and issues in the field of learning with 

digital technologies. A fairly wide definition of technology, that is the creation of anything in 

order to make human life easier, is used throughout this article. In contrast to this definition, the 

term ‘digital technologies’ is used to connote technologies that are computer based. The students 

were to examine the literature and to engage in an exploration of uses of digital technologies 

within educational contexts. In order to initiate discussions around these topics, at the beginning 

of the week I posted a video clip that I created. The video clip outlined a context or situation 

upon which the week's discussions, activities and assignments would be based. Following the 

viewing of the video clip, the students, in small groups, would discuss the video clip and then try 

to identify problems that were apparent to them. They would proceed to collaboratively negotiate 

the processes that they were going to employ in order to gain a deeper understanding of the 

problems that had been identified and to work towards creating solutions to those problems. 

Over the next 3 daily sessions discussions would ebb and flow regarding different perspectives 

and understandings expressed by the students as they worked in their collaborative groupings. 

The discussions were conducted using a variety of online tools: WebCT, as an information 

repository and asynchronous communication system (email); Knowledge Forum (WebKF), as a 

scaffolded knowledge building discussion forum and blogging environment; and Adobe 

Connect, as a synchronous virtual conferencing meeting space (for the entire class and for group 

meetings). Most of the work took place using the synchronous meeting space as a meeting of 

minds on a daily basis, punctuated frequently with asynchronous discussion in WebKF where 

students would record accounts of their readings, discourse and collaboration that lead to their 

new understandings of issues as these arose. Towards the end of each week, the student groups 

would present not only their solutions but they would also attempt to describe the way in which 

they proceeded as they worked through each of the scenarios presented to them. The final course 

assignment was a paper that required the students to critically analyze a commonly used web 

site/digital tool using the theoretical frameworks discussed in the course. 

 

In order to understand the context for the development of the courses described above, the model 

of online pedagogy (see Appendix A) will be referenced throughout the chapter. The model was 



intended to be used as a framework for all course development work within the graduate 

program. Each of the subsections of the chapter will be linked to one or more of the spaces 

represented in the model in order to demonstrate the linkages present between the model and 

way the courses were constructed. 

 

The remainder of this chapter will outline the theoretical underpinnings for the approach taken in 

the graduate courses I have been privileged to facilitate, as well to provide some indications of 

student response to the approaches since using the PBL methodology fundamentally shifts the 

nature of and responsibility for knowledge generation squarely onto the shoulders of the 

students. The role of the instructor also shifts to that of facilitator, or even provocateur, in order 

to ensure that the students remain within the bounds of their 'zone of proximal development' 

(Vygotsky, 1978) in the essentially constructivist learning environment that was created. 

Towards the end of the chapter I will describe the latest evolutionary change to the approach by 

describing a course modification involving a variety of web based tools including; YouTube, 

Adobe Connect , Google Docs, Prezi and others. In this latest course students learned about 

problem based learning while collaboratively creating Problem Based Learning Objects, or 

PBLOs (vanOostveen, Desjardins & Bullock, 2010). 

 

 
Problem-based learning (PBL): What it is 
Cognitive & Social Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 
My initial educational orientation was fairly traditional, I imagine. Teachers were supposed to 

teach and students were supposed to learn. It was only when I was into the profession as a high 

school science teacher for a number of years did I begin to get the impression that there was 

something wrong with that notion. I found that I was spending an inordinate amount of time and 

energy trying to convince students that they should accumulate copious amounts of all sorts of 

information and then to get them to try to develop a variety of skills to bring to bear to analyze 

and synthesize that information. However, students generally seemed to be limited in the 

creativity and initiative that they brought to their studies and they seemed to be focused on 

grades to the exclusion of anything else. The questions that I began to dread were "Does this 

count for marks? or "How come I didn't get a higher grade on this assignment?" Consequently 

when I was invited to participate in a PhD candidate's research project in 1995, I seized the 

opportunity to examine the basic assumptions that I was operating under since the beginning of 

my teaching practice. The major aim of the research project was to develop a model of student-

directed project work in the field of science education (Bencze, 1995). This provided me a first 

foray into the sphere of PBL. This was also my first exposure to constructivist learning theory 

(Piaget, 1967; Vygotsky, 1978) as a means of understanding how humans may come to an 

understanding of events and phenomena while attempting to engender intellectual independence. 

Consequently, I began to investigate propositional definitions of what 'teaching' and 'learning' 

meant to me in the context of my professional career. 

 

'Teaching' in traditional (K-12) classroom settings seemed to imply a limited set of processes and 

roles that could be employed. Essentially, as I saw it earlier in my career, teaching was a matter 

of presenting information to students so that they, in turn, could digest the information in order to 

regurgitate it in some form on a test or examination, while simultaneously trying to modify the 

behaviour of students so that they would be able to absorb more information (Harland, 2003). 



The relevance of the information to the students was not really of primary concern to me, the 

teacher, as the absorption of the information was more important, if students were to move on to 

the next grade and ultimately to higher education. Learning, then, seemed to imply an 

accumulation of abstracted information. The ultimate goal for students was supposed to be good 

grades so that they could eventually get a good job. Learning for the sake of learning or for pure 

enjoyment, almost never seemed to be considered and if students had difficulties with the 

retention of information, I would attribute this to a lack of motivation, learning deficits, familial 

and societal pressures, or any of thousands of reasons. These impressions seemed to be 

amplified, if anything, at the higher education level. Ultimately, I came to the conclusion that in 

order to contemplate a transformation of teaching, radical methods would need to be employed 

(Zundel & Deanne, 2010). This is where problem based learning (PBL) came into the picture for 

me. 

 

The literature defines PBL in multiple ways and with two primary orientations: as Project-based 

Learning, or as Problem-based Learning. While these two orientations are associated to each 

other, there are also several distinctions between the two.  In my experience, students in high 

school, undergraduate and graduate programs tend to be more comfortable with the project-based 

approach since it typically involves having a problem, chosen by the instructor, that is presented 

to the students and the overall aim of the project is to provide solutions to the problem and to 

present the solutions in the form of products, which can be built or communicated in some way. 

There is familiarity as well as some implicit structure in the production of a report, a presentation 

or a model. 

 

A common understanding of project-based learning is that of a pedagogical method by which 

students create or build solutions to practical, typically technological, problems. Several 

examples of this type can be found with a simple search of YouTube for project-based learning 

projects and these typically involve students creating, for example; architectural designs for their 

school campus, historical siege towers in a civil engineering course, or the design of wings in an 

aviation engineering course. By being involved in a project, students take a problem and apply it 

to a real life situation to produce a solution. Savin-Baden (2007) suggests that project-based 

learning is task oriented where the task tends to be instructor-directed, usually following the 

requirements of a mandated set of curriculum guidelines, while the processes employed and the 

solutions sought by the students may be open-ended. However, even in the case where the task or 

topic is not given, the specific criteria required for the completion of the project are set, usually 

in the form of a report or formal presentation. 

 

There may be variations in the amount of freedom that students can be given regarding how the 

project is described. For instance, if students in a design class are required to design and build a 

vehicle that is able to transport a specified load over a specified distance, there is an implied 

freedom, within the constraints of the available materials and the skills of the students, compared 

to a situation where the same students in the same class might be required to build a wagon that 

is able to transport a specified load over a specified distance. In the first instance, it is possible 

that the student solutions could as easily include some sort of crane, as well as wheeled vehicle 

or other such device. The second scenario is much more constrained, through the processes of 

technological and sociological determinism (Smith & Marx, 1994), and will likely result in a 

wagon with four wheels and even a specific colour with a metal handle, etc., especially if the 



image of a red 'radio flyer' wagon from earlier days is invoked. 

 

In contrast to the project-based learning characteristics, Fogarty (1997) defines problem-based 

learning as "a curriculum model designed around real life problems that are ill structured, open 

ended or ambiguous" (Fogarty, 1997, pp. 2) and contends that ‘PBL engages students in 

intriguing, real and relevant intellectual inquiry and allows them to learn from these life 

situations’ (Fogarty, 1997, pp. 2). In other words, rather than following a prescribed syllabus 

with a specific set of expectations or objectives and using a predetermined process which set out 

what will be 'learned' (usually implying remembering in place of understanding), in problem-

based learning students learn by doing. 

 

Problem-based learning, in these graduate courses, is more closely aligned to open-ended inquiry 

in that groups of learners analyze the presented context/situation and then proceed to identify the 

problem(s) to be explored as well as determine the processes that will be employed to create or 

build proposed solutions. Skills developed in problem-based learning then include problem 

finding, as well as problem solving. The products of problem-based learning may address an 

application to a real-life situation; however this is not required in all instances as the end product 

may be defined by the learners themselves or there may be no product at all. Note that problem-

based learning may result in an end product, however the form and shape of the end-product is 

not specified at the beginning of the process but these are under the direction and control (within 

reason) of the learner. Consequently, the end-products of problem-based learning should always 

be the learning of those participating in the process, and this may be accompanied by a variety of 

artifacts such as mathematical formuli, mental models, sets of calculations, bridges, disease 

diagnoses and treatment or whatever else is deemed to be appropriate solutions by the learners. 

 

Problem-based learning requires that the students work on problems in order to gain the basis 

and grounding they need to pursue the problem itself (Hillman, 2003). Hillman (2003) also 

suggests that this inverts the usual patterns of problem solving found in higher educational 

contexts, where it is assumed that students already have been primed with relevant information 

and have developed appropriate skills before they begin to solve a given problem. “With PBL, 

the knowledge is acquired through working on the problem itself” (Hillman, 2003, pp. 3). 

 

 

Contextualized problems 
Cognitive Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 

Problems are context specific, that is, the problem(s) to be studied are set within specific settings. 

These settings are either simulated to mirror ‘reality’ or are taken from ‘real situations’. Another 

way of looking at this is to suggest that the learning is situated, i.e., learning takes place in the 

same context in which it is applied. Lave and Wenger (1991) argue that learning should not be 

viewed as simply the transmission of abstract and decontextualised knowledge from one 

individual to another, but a social process whereby knowledge is constructed by all participants. 

Some readers will recognize this type of structure in ‘case-based’ activities. Typically the cases 

or stories in these types of activities are written descriptions of a situation and the case concludes 

with the posing of a problem to be addressed. More will be said about situated cognition a little 

later. In studies such as those described by Sproken-Smith & Harland (2009), a community of 

learners should be established in order to provide the social setting for learners to discuss 



common experiences and to negotiate new understandings. 

 

The contexts or settings within which the problems are found in the ‘real’ world, that is the 

video-based cases mentioned earlier may be based on recordings of ‘real’ events or they may 

simulate ‘real’ events. The main point here is that the contexts or situations depicted must be 

closely correlated to ‘real’ life with all of its complexity, richness and ambiguity in order to 

allow the learner to relate to the setting of the context. Engagement with a problem is far more 

likely if the learner is placed (virtually or physically) into a setting that is relevant and intriguing 

rather than one that is abstracted from 'reality' to a great extent (Van Berkel & Schmidt, 2000). 

 

Word problems, as structured in mathematics courses, do not fit the characteristics of problems 

in problem-based learning settings. Mathematical word problems, of the type included in 

textbooks at the K-12 or even post-secondary level, tend to be very structured, typically giving 

only specific information that is necessary to construct the appropriate formula. They also tend to 

be close-ended in that there is only one specific correct solution to the word problem. Overall, 

well constructed word problems are anything but ambiguous as the word problem has been 

purposefully abstracted from ‘real’ situations. 

 

The type of problems discussed in problem-based learning are very different  from the 

mathematics sort in that they are situated within ‘real’ contexts or contexts that mirror ‘reality’. 

As ‘real’ or representationally rich situations are messy, complex and ambiguous (Fogarty, 

1997), there will be opportunities for multiple ill-structured problems to be identified in different 

ways. If learners are allowed to find their own, the identification of the problems will ultimately 

depend on the life experiences of the learners. Rich situations will also be open-ended, allowing 

for a wide variety of possible solutions (Grabinger & Dunlap, 1995). The contexts used in the 

graduate courses arise from combined conceptions of anchored instruction and situated 

cognition. These ideas are briefly discussed in the following two sections. 

 

 

Anchored Instruction in Contextualized Problems 
Cognitive Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 
Anchored instruction is a conception of learning that revolves around the use of an authentic 

event which ‘anchors’ or situates it. The learner can look at the event from multiple perspectives 

in an effort to understand the event and tries to solve problems that are presented in the context 

of the situation. Often anchored instruction involves setting students a role in the context of a 

story within which a problem is embedded. At this point the students proceed in what we have 

seen as common problem based learning in that they investigate the problem by comparing the 

desired outcome or situation to the current situation, identify the knowledge and resources they 

have available and the role or perspective that they are expected to assume. They then proceed to 

create solutions to the problem. An example that is given in the literature is one of students 

taking on the role of a pilot in order to learn about concepts such as gravity, flight dynamics and 

Bernoulli’s principle and the effects of wind strength and angles. As in the case of PBL, the 

instructor takes on the role of facilitator and supports student learning. (Van Haneghan, Barron, 

Young, Williams, Vye & Bransford, 1992) 

 

12 anchored instruction scenarios were created and released as a series of videodisc-based stories 



referred to as the Adventures of Jasper Woodbury (Vanderbilt University, 1992). Each of the 

scenarios was set up as a mystery novel where copious amounts of information, some helpful and 

some not so much, could be used in solving the problem that is at the heart of the story. The 

problems were embedded in complex situations/contexts which serve as the anchor for the 

learning and instances of ‘embedded’ teaching within each of the story lines. While narratives 

have not specifically been used in the graduate course I instructed, the concept of anchoring the 

context to sets of events or even sets of ideas has been helpful. 

 

Situated Cognition in Contextualized Problems 
Cognitive Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 
Situated cognition takes the position that knowing is synonymous with doing, i.e. learning 

happens when the learner is engaged in doing something. 

 
“All knowledge is, we believe, like language. Its constituent parts index the world and so are inextricably a 

product of the activity and situations in which they are produced. A concept, for example, will continually 

evolve with each new occasion of use, because new situations, negotiations, and activities inevitably recast it 

in a new, more densely textured form. So a concept, like the meaning of a word, is always under 

construction. This would also appear to be true of apparently well-defined, abstract technical concepts. Even 

these are not wholly definable and defy categorical description; part of their meaning is always inherited 

from the context of use” (Brown, Collins & Duguid, 1989, pp. 33). 
 

In the same paper, Brown et al. (1989) continued on to describe authentic activities. They 

suggest that authentic activities are those that are ordinarily pursued by individuals and groups 

within the culture of a domain. The implication is that classroom activity, while attributed to the 

culture of mathematicians, scientists and others, exists within a school culture where the 

activities that are engaged in are very different than those in the cultures to which the activity is 

attributed. For example, science education classroom practices are not those of scientists. In 

order to counter this tendency within the educational system, Brown et al. (1989) contend that 

learning should occur in the context of collective problem solving by having all learners engage 

in collaborative discussions of misconceptions and ineffective strategies while working towards 

viable solutions. 

 

In a paper which reviews the literature on authentic learning environments within situated 

learning, anchored instruction and problem-based learning, Herrington, Oliver & Reeves (2003) 

provide a list of 10 characteristics of authentic activities.  

1. Authentic activities have real-world relevance. 

2. Authentic activities are ill-defined, requiring students to define the tasks and sub-tasks 

needed to complete the activity. 

3. Authentic activities comprise complex tasks to be investigated by students over a 

sustained period of time. 

4. Authentic activities provide the opportunity for students to examine the task from 

different perspectives, using a variety of resources.  

5. Authentic activities provide the opportunity to collaborate. 

6. Authentic activities provide the opportunity to reflect. 

7. Authentic activities can be integrated and applied across different subject areas  and lead 

beyond domain-specific outcomes. 

8. Authentic activities are seamlessly integrated with assessment 



9. Authentic activities create polished products valuable in their own right rather than as 

preparation for something else. 

10. Authentic activities allow competing solutions and diversity of outcome. 

On observation, there is a close correlation between the characteristics of authentic activities and 

the characteristics of the type of problem-based learning environment described in this chapter. 

Accordingly the contexts employed in the graduate courses were constructed in such a way as to 

reflect the characteristics of authentic activities as much as possible. 

 

Problems in Problem-based Learning 
Cognitive Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 
As we explored the opportunities of using problem based learning within the context of the 

online graduate program, my colleagues and I found that the term ‘problems’ were very loosely 

defined in the literature, and consequently were employed in ways that were extremely vague. In 

an effort to assist learners, an ongoing series of discussions were initiated to attempt to formalize 

a definition of ‘problems’ (vanOostveen, Desjardins & Bullock, 2010). The following is an 

abbreviated account of the discussions. Included in the account will be a formal depiction of the 

definition as it emerged. The definition is given in pseudo-mathematical representation as it was 

found that this allows for greater simplicity and brevity; however, it also lead to reluctance on 

the part of many students to address the definition since it seems to evoke bad memories of past 

experiences with mathematical concepts. 

 

The discussions began with the contemplation of problems (P), as they are typically defined as 

the difference between the desired situation (SD) and the current situation (SC). 

 
A wide variety of situations can be substituted for the situation variables (SD and SC). In the past 

I have used geographic locations (SC=arriving at Pearson International Airport and SD=needing 

to get to a location in downtown Toronto), but the situation could be as easily conceived of as the 

need to create a technology as suggested in an earlier example (SD =needing a vehicle to 

transport a mass to a location and SC=original location of the mass) or any other similar 

differential. 

 

The level of difficulty that can be expected to resolve the differential between the desired and 

current situations can be determined, through the introduction of an inverse relationship with the 

amounts of relevant knowledge (K) and resources accessible (R) by the learner or problem 

solver.  

 
Thus, if the learner has a great deal of knowledge and/or resources and knows how to apply these 

to the differential, the problem should be rather simple to solve. Conversely, if the learner does 

not have the knowledge or access to the resources that would be required to solve the problem, 

then the problem becomes formidable. 



 

It occurred to us at some point in the discussion that the perspective or Role of the learner would 

be of importance when addressing the problem. Using the geographic location scenario identified 

earlier, the perspective of a limousine driver would differ significantly from that of a traveler 

from abroad when applied to the differential of needing to move from the airport to some other 

location. Role refers to the situatedness or contextual factors related to the potential problem 

solver since the role determines the background and type of perspective brought to bear on the 

problem. 

 
Recently we have continued to consider the effect of Role on the scope of the problem and how 

problems would be perceived by learners based on their Role within the situation within which 

the problem is embedded. Desjardins (2011) suggested that the learner role be adjusted to 

account for the relative number of obstacles (O) perceived to be placed between the situation 

differential. The obstacles will be highly related to the role the individual plays in the scenario. 

The relationship can then be expressed in the following way: 

 
To reiterate, problems in a PBL environment are set within a learning context. Simultaneously, 

they provide motivation, as the learners already know why they are learning, i.e., to search for 

problems, and then solutions to the problems. Problems can be viewed as objectives that cannot 

be achieved directly as there is some type of obstacle, or multiple obstacles, which must be 

overcome (Watts, 1991).  

 

Problems can be categorized into a variety of levels of complexity depending on how much 

contextual information is given to the learners. ‘Given’ and ‘goal’ problems (Watts, 1991, p. 8) 

vary by the type of information given to the learners in that ‘given’ problems contain statements 

of both the goal and some suggested strategies to be used to solve the problem and ‘goal’ 

problems have the goal stated but no strategies are suggested. ‘Own’ problems (Watts, 1991, p. 

8) include neither the goal nor the strategies. Problems of this type consist primarily of a 

statement of context and the learners are required to identify the problem or problems embedded 

in the context. Watts' typology has been adjusted in the graduate courses taught by embedding 

'own' problems into a complex, rich and authentic scenario that is depicted in a multimedia-based 

case studies. 

 

 

Use of multimedia cases 
Cognitive Presence (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 
Typically, case studies used in professional learning situations are text-based, although there is 

increasing interest in the use of multi-media (or video-based) cases in the literature. Case studies 

have been used extensively in business and law education setting for years. I have been making 



use of the multimedia versions of case studies since I was introduced to their construction in the 

late 1990s. Their introduction into graduate courses focussed on PBL has been a natural 

development as the multimedia case study provides a method with which to introduce the context 

within which problems can be identified. Case studies themselves, can be described as complex 

examples of scenarios which provide access to the context of a problem while simultaneously 

illustrating the main point (Davis & Wilcock, 2003). Multimedia case studies can provide 

opportunities through which professionals can view the ‘real world’ of their chosen profession 

(Hewitt, Pedretti, Bencze, Vaillancourt & Yoon, 2003). However, the extent to which reality can 

and should be represented in the case studies is a question that is open to debate. Bencze, Hewitt 

& Pedretti (2009) contend that multimedia case studies may present a simplified version of 

professional life, particularly if the multimedia case was recorded in 'real' settings of the 

classroom, the court room or the lab, that is devoid of the nuanced and tacit 'reality' within which 

professionals normally go about performing their duties. 

 

In a practical vein, the video-based case studies used in the graduate courses I facilitated have 

been structured in a number of ways, setting the videos in: 

 ‘real’ contexts, i.e., the video case study is compiled from recordings taken in unscripted 

settings, 

 scripted contexts and acted out by amateur or professional actors, 

 scripted contexts that are depicted by animations or a series of still pictures 

Regardless of how they are created, the video-based case studies should depict ‘authentic’ 

activities, as referenced earlier. Authenticity can be determined by the truthfulness of the 

situation that is depicted. Perhaps another way of stating this idea is to see how closely the video-

case matches situations that the viewers recognise and therefore will be able to identify problems 

that are embedded within. The real story regarding the inclusion of the multimedia case studies is 

not so much about their structure but more about the way in which they are used and viewed by 

the learners, which leads us to a consideration of constructivism as this learning theory takes into 

account the learner's perceptions and mental constructs. 

 

 

Constructivism - Social and otherwise 
Cognitive and Social Presence, Collaborative Learning (vanOostveen, Bullock, 

DiGiuseppe & Desjardins, 2010) 

It was upon my introduction to a variety of learning theories, particularly social (Vygotsky, 

1978) and radical constructivism (Von Glasersfeld, 1995) that I found a set of ideas that I felt 

had the potential to rectify, or at least mitigate the teaching/learning dichotomy described above. 

Constructivist theories, regardless of the flavour, are not about teaching, rather they are about 

learning. This essentially means that the theory cannot be used directly to produce processes that 

will ensure that concepts will be learned by students. Instead the theories provide explanations of 

student learning that can be used to construct environments within which learners will have 

opportunities to learn. All of this has the impact of changing the teaching process from one of 

conveying information to the creation of learning environments. 

 

One model that I found helpful in the creation of constructivist learning environments was 

proposed by Bencze (2008). The model arose out of the student-directed project work project 



referenced earlier and it involves 3 stages which describe how constructivist learning can be 

promoted within learning environments (see Figure 1). 

 

 
Figure 1: A curriculum framework used in  

building constructivist learning environments  

(Bencze, 2008) 

 

I will only be addressing the central cycle in the above model as that is the primary focus of this 

discussion. The stages can be described as follows: 

1. Reflecting. Learners are asked to record their personal hypotheses and practical problems 

regarding certain ‘practical experiences’ and concepts. The first stage which must be addressed 

when using this model is to acknowledge that learners have mental constructs about concepts 

that they bring along when they encounter new situations and ideas. The ‘express’ stage of the 

model requires that the learner identify these pre-existing mental constructs.  It is important to 

note that each individual should be given the opportunity to express their own understanding of 

the phenomena or concept as each will have their own particular version based upon the 

particular ways in which they have constructed their own mental schema (Piaget, 1967). This 

stage allows learners to establish a baseline of their understanding against which changes can be 

assessed. The expression of prior conceptions is best done individually and they should be 

recorded to ensure these can reviewed and compared to later conceptions through a reflection 

process that allows for metacognitive processes to be invoked. 

 

A broad range of techniques can be used to elicit pre-conceived notions or existing mental 

schema from each learner. Practically, this might be done by arranging a variety of situations for 

the learners to experience, such as viewing micro-organisms interacting in a droplet of pond 

water or reading a description of an interview between two rival politicians, etc. Using these 

experiences as a common starting point, learners are asked to note their understanding of the 

phenomena and/or concept. Learners can communicate their perspectives in several ways 

including concept maps, stories, poems, etc. While stating these understandings learners are, in 

effect, describing their conceptual hypotheses. 

 

In the 3 graduate courses I facilitated in the M.Ed. program, I used several techniques to elicit 

pre-conceived notions including: production of concept maps focused on themes that are central 

to the course, having each student contribute to a brain-storming session about digital 

technologies and their uses in WebKF (an electronic knowledge building supported discussion 

tool) or having students write out definitions of a series of terms to be explored in the course. 

This last technique has caused some consternation as students want to 'look up' definitions of 



theses terms so that they can 'get them right' rather than taking the opportunity to express their 

idiosyncratic current (at the time of doing the exercise) understanding of the terms. 

 

At the completion of a cycle, this stage provides opportunities for learners to engage in 

metacognition or to think about their thinking. Metacognition is an important process for learners 

to engage in as it is correlated with autonomous learning and intellectual independence (Thomas 

& Rohwer, 1993). In the graduate courses I have had learners repeat the activity that was carried 

out to elicit their preconceived notions. When this is complete, learners can compare the initial 

responses to those collected at the end of the cycle. Reflecting upon the reasons for the 

differences and similarities between two sets of responses gives learners opportunity to employ 

metacognitive skills and come to an understanding of what happened to their thinking while they 

were engaged with the learning activities. 

 

2. Learning. During this stage the instructor arranges for learners to come to an appreciation of 

the viewpoints of others, including those of their classmates and those of others who are 

knowledgeable in the field. This is intended to challenge the students’ prior conceptions. This is 

the section of the model where alternative (to the learner's, that is) understandings of the 

phenomena/concepts are presented. Generally, this is done in a way that is unambiguous, in that 

there is no component of this section where the students are left to ‘discover’ understandings that 

others who are knowledgeable in the field have determined or agreed upon. Theses ideas and 

conceptions are then explicitly stated.  

 

The information in this section is presented using a variety of methods including: worksheets, 

demonstrations, notes, readings, research, and group learning activities. It is important to note 

that the instructor is not to present the information in this section as ‘the only’ way to understand 

it thus imposing academic authority on the information, but rather as ideas that others in the field 

have reached consensus upon. It becomes a demanding task to state ideas in an authoritative and 

yet not an authoritarian manner, in fact attempting to state these ideas in a refutable fashion 

(Popper, 1963). It requires appropriate preparation; on the part of instructors, as many will have 

difficulty with adjusting to this non-traditional type of presentation, by learners as they have 

been conditioned to view the ideas of others, particularly those purported to be 'experts' as 

authoritative, and finally in restating the ideas and conceptions themselves as many are not 

presented in a refutable fashion in textbooks and in other sources. Another important note that 

should be made at this point is that this is the information that most of society (including 

learners) would identify as ‘what needs to be known,’ i.e. the content of the course. Using this 

approach opens these conceptions to challenges by learners, and some would contest thereby 

undermining their perceived status. 

 

It is important to ensure that the rejection of alternative conceptions is minimized, where 

appropriate, and opportunities for assimilation/accommodation are maximized. One way to 

understand this is that ideas that are rejected lie outside of the individual learner’s zone of 

proximal development or zpd (Vygotsky, 1978). It therefore becomes important for the instructor 

to tailor the presentation of Learning alternatives to each individual within a learning 

community. Unfortunately in most learning communities this is impossible so an alternative 

strategy is used in the PBL methodologies within this course. Essentially this may be done by 



having each individual identify the problems within the contexts/situations as appropriate to their 

own experiences and schema rather than imposing problems on the students. 

 

The intent of this stage is to confront learners with other ways of understanding the 

phenomenon/concepts being considered and to deliberately create ‘cognitive dissonance’ or a 

sense of intellectual discomfort caused by being exposed to ideas that are conflicting. Learners 

will be driven to reduce cognitive dissonance by rejecting those ideas that are deemed 

inappropriate (for them), assimilating some and accommodating others. In deliberately creating 

cognitive dissonance, it is imperative that the learners’ initial conceptions (reflecting stage) are 

clearly expressed so that the conflicting ideas are clear in the learner’s mind. It becomes the 

instructor's responsibility to ensure, to the best of his or her ability, that the learner is attending to 

the alternative conceptions. This can be done through the use of focusing questions directed at 

each individual learner, such as, 'have you thought about this idea or what about that idea and 

how does it relate to your thinking?' 

 

3. Evaluate. In this stage the instructor presents opportunities for the learners to conducts 

scientific or alternating inductive and deductive tests (Popper, 1963) of various alternative 

hypotheses as suggested by the learner in Stage 1 or the ideas ascribed to others in Stage 2 or 

both. In this phase learners should be encouraged to test their initial pre-conceptions, as well as 

the learning alternatives to which they were exposed during Phase 2. This would be done, in the 

context of these online graduate courses, by conducting additional reading and thinking, 

participating in discussions with others in the course and ultimately coming to a consensual 

decision about the problems and solutions under discussion with your peers. As much as is 

possible, the testing process should be learner-directed and open-ended, that is, allowing for a 

number of possible solutions. 

 

 

Developing a Collaborative Community of Learners 
Social Presence, Collaborative Learning (vanOostveen, Bullock, DiGiuseppe & Desjardins, 

2010) 

In order to support problem based learning within a constructivist learning environment, learners 

need to talk with each other, discussing and arguing in ways so as to critically evaluate the 

problems that are identified from the contexts given in the course and then to come to a 

negotiated consensus about the understandings that are created by those involved. These are the 

basic characteristics of a community of practice, or in this case, graduate education learners, as 

described by Lave & Wenger (1991). In a community of practice, learning occurs in the context 

of a social grouping. Through collaboration, a group identity can be forged and new knowledge 

can be created in the spaces between individuals as each member of the community has the 

potential to act in the capacity of a knowledgeable other (Vygotsky, 1978; Spronken-Smith & 

Harland, 2009), assisting other community members in their learning . 

 

I contend that a learning community in a PBL environment involves collaboration rather than 

cooperation. Cooperation typically revolves around the subdivision of a problem into a series of 

tasks which are then dealt with by individuals. Each individual relies upon their own finite 

reservoir of knowledge and resources as no interaction or exchange of ideas is required. 

Collaboration, however, requires  differing and possibly conflicting ideas to be challenged in a 



critical fashion, which are then negotiated and forged into creative new understandings that 

belong to the group rather than the individual (Eaves, 2007). 

 

In the graduate PBL courses, groups of learners were expected to come to a consensus regarding 

how to proceed, as well as the nature of the proposed solutions. While each member is expected 

to "argue" his or her viewpoint, the focus should be on the issues and reason, not personalities 

and emotion (Barrrett, 2011). Collaboration in these courses is greatly assisted through the use of 

a wide variety of synchronous (‘real’-time communication, such as audio/video conferencing) 

and asynchronous (communication sustained over a period of time using a ‘different place – 

different time’ orientation) technologies. Over time with additional experience and insight in 

these types of courses, it is expected that the difficulties in determining the ins and outs of 

collaboration students have upon initial exposure to PBL would substantially decrease. In fact 

some anecdotal evidence regarding increasing comfort is beginning to be noted. 

 

 

Use of digital technologies 
Digital Space (vanOostveen, Bullock, DiGiuseppe & Desjardins, 2010) 

Moving to Adobe Connect (a synchronous audio/video conferencing system) in the Graduate 

program in the UOIT Faculty of Education was a great experience although I continue to use a 

combination of synchronous (video conferencing or VC, and text chat) and asynchronous 

(WebKF or wikis) tools. I find that the immediacy of having the ability to have video-audio 

conversations is augmented by the opportunity to reflect on others posts and respond in 

thoughtful ways using WebKF. Even though most computers are equipped with webcams, I 

continue to struggle with the students regarding the use of their video cameras. There seems to 

be a fair amount of reluctance to turn these devices on. There are several technical drawbacks 

having students turn their cameras on but the benefits of being able to see reactions on faces and 

being able to read body language seems to be of far greater value than the technical 

impediments. Now to convince the students….. 

 

 

The Development of Problem-based Learning Objects (PBLOs) in a 
PBLO Oriented Environment 
Social and Cognitive Presence, Collaborative Learning, Digital Space  (vanOostveen, 

Bullock, DiGiuseppe & Desjardins, 2010) 
Lately (July 2011 and again in May/June 2012) I had the privilege of preparing and facilitating a 

brand new course for a new online Bachelor of Arts in Adult Education and Digital Technologies 

program that will be established in the Faculty of Education at UOIT, commencing in the Fall of 

2012. All courses in the program will have 3 components: video-based ‘lectures’, VC ‘tutorial’ 

sessions, and collaborative activities carried out using a variety of synchronous and 

asynchronous tools including, but not restricted to, Adobe Connect, WebKF, Google Docs, 

Twitter, etc. 

 

The first course, Teaching and Learning: Problem Based Learning, created for this new program 

incorporated Problem Based Learning Objects (PBLOs) (vanOostveen, Desjardins & Bullock, 

2010), a concept I have been developing for the past 4-5 years. PBLOs are small, reusable digital 

multimedia objects that have a very specific ‘4-page’ structure designed to conform to many of 



the characteristics of PBL and constructivist learning environments discussed earlier in this 

chapter. 

 

The following is a page-by-page description of PBLO structure and brief suggestions of their 

intended usage. 

Page 1  

Video-based case study with analysis questions designed to invite the viewer to break down the 

video-case into component parts in order to identify embedded problems (an inductive process). 

 

Page 2  

Contextual information allowing for a full, rich description of the situation depicted in the video 

clip on Page 1 

May include Attach electronic versions of any documents used in the video clip and links 

(URLs) to web sites which will provide additional detail to the context or setting 

 

Page 3  

Theoretical information providing alternative theoretical structures or alternative ways of 

understanding the situation. Presents theory simply and viewers should feel invited to think about 

the applicability of the alternative theoretical ideas to the situation. 

 

Page 4  

Video-based case study (identical to Page 1) with synthesis questions which invite the viewer to 

compile information gleaned from the contextual information, the theoretical lens information 

and from conversations with other viewers about the video-case in order to propose solutions 

(deductive processes) 

 

Since PBLOs combine a rich mix of theoretical elements, multimedia exemplars and reflective 

questions, they are used to encourage learners: to instigate higher order thinking and discussion, 

to critique the techniques and activities displayed in the video, and to allow the learners to 

determine the place of those techniques and activities in their own thought processes. 

 

While PBLOs can be used for reflection by individuals working independently, their strength is 

evident in socially defined spaces where individual perceptions are communicated and debated 

with others in collaborative processes of conjecture and refutation (Popper, 1968) incorporating 

alternating inductive and deductive thinking. PBLOs differ from traditional characterizations of 

learning objects because they do not actually contain content that is tied to curriculum outcomes. 

They are specifically designed to motivate or to initiate a process rather than to deliver actual 

curriculum content. The content provided in PBLOs is used then more to instigate thinking and 

discussion (process-centred) than to provide so-called knowledge intended to be acquired by 

users. As such, they are learner-driven, with the learners building their own context appropriate 

solutions to the posed problems. 

 

As the new course was focused on PBL, I was able to build a number of parallel, self-reinforcing 

structures into the program. The content of the course was PBL. The context of the course was 

online using a PBLO-like structure for the ‘lecture’ portion of the course. Students used PBL 

processes as they built their own understandings of the ideas presented, ultimately culminating in 



the creation of their own collaboratively designed PBLOs. Essentially, the students were working 

on PBL content using PBL processes to produce PBLOs. 

 

The ‘lectures’ were delivered in small encapsulated 10-15 min. video clips posted to a public 

channel on YouTube (vanOostveen, 2011). Each video clip began with a series of analysis 

questions and finished with a series of synthesis questions. Just prior to the synthesis questions, a 

theoretical lens was included as a means of presenting alternative understandings and designed to 

create cognitive dissonance for the students. The sets of analysis and synthesis questions 

presented in the video clips became the basis for discourse in the ‘tutorial’ sessions which were 

conducted in a synchronous video conferencing software suite (Adobe Connect). All of the 

'lecture' sessions, the tutorial sessions and the discussions within the small (5 person) self-

defined groups become contexts within which learners identify problems and then working 

collaboratively they work towards creating innovative solutions to the problems. 

 

 

Student Responses to PBL 
There has been a mixed reaction on the part of the students. In all of the courses employing PBL, 

some students seemed to appreciate what was being attempted. Others were interested in 

obtaining high grades and seemed to be highly engaged in the activities. Almost all suggested 

that the move towards student-directed processes meant that students had to do more work. 

Many stated that they experienced periods of frustration with not understanding what they were 

supposed to do. Some students seemed to expect that the instructor would not only tell them 

what they were do but also what they were supposed to know. Tutorial sessions were always 

exciting as students tried to come to grips with the implications of constructivist orientations to 

learning. In all courses there was some appreciable movement towards more learner 

independence and, based on the papers produced, new understandings of the concepts and 

processes involved with PBL arose in the minds of the learners. Unfortunately I'm still getting 

the "how come I didn't get a higher grade?" question, so maybe things haven't moved as far as I 

think. 

 

 

Conclusion 
The focus of this chapter is a series of online synchronous graduate level courses in which 

problem based learning was used as the primary learning methodology. After presenting a 

description of the functioning of a sample course, the chapter proceeds to outline the underlying 

theoretical bases for choices that were made in the creation of these courses. References were 

made to the Graduate Online Pedagogy Model which provides a set of basic of characteristics to 

be included in all courses in the program. An extensive description of the PBL model, including 

an attempt at a formalized definition of a problem and an explanation of the extensive use of 

multimedia case studies, used in the courses is given and examples of how the model was 

implemented to fit into the online pedagogy model. Primary emphasis was given to efforts to 

provide opportunities for constructivist knowledge built through collaborative discourse in the 

context of a learners working within a critical and supportive online community. The chapter 

ends with a brief look at an innovative online course structure featuring video clip based 

'lectures', tutorial sessions conducted using video conferencing affordances and extensive use of 

synchronous and asynchronous technologies in order to foster understanding of problem based 



learning through the creation of problem based learning objects. 
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