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ABSTRACT
The Use of Problem-Based Learning
In Graduate Programs of
Higher Education
by
Lisa Ann Edler
Dr. Dale Andersen, Examination Committee Chair
Professor of Educational Leadership
University of Nevada, Las Vegas

This study was intended to discover what Problem-Based Learning (PBL) looks
like in graduate departments of higher education according to faculty who use
PBL methodology in their curriculum and graduate students who experience PBL
in their courses. This study also attempted to further understand the advantages,
disadvantages, and challenges of PBL as perceived by both faculty and graduate students.

After a comprehensive review of literature, two surveys were constructed, one for
faculty and one for graduate students. The questions for both surveys were composed
based on the information gleaned from the review of literature. The American
Association of Higher Education (AAHE) was selected as the population to be surveyed

because it was an accessible population that could easily be controlled and many of the

189 members offered graduate programs in Higher Education.
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Once the population was determined, surveys were sent to both faculty
and graduate students who agreed to participate. A qualitative comparative
analysis was also conducted with three cooperating professors.

The data revealed many similarities between faculty and graduate student responses
in relation to research studies previously conducted on the use of PBL. Both
faculty and graduate students favorably agree that PBL provides critical thinking, as well
as offers opportunities to use real-world problems and therefore, hones readiness for
on-the-job experiences. The results of the data did show, however, that there is a
discrepancy as to what type of PBL faculty vse in the classroom and what type of PBL
students perceive they are receiving.

There is a need for continued research on the use of PBL and further quantitative
studies on how it affects the student learner. PBL has limitations, which were discussed
in the study. The researcher concluded that PBL is another type of teaching
methodology that can be used in the classroom to embellish constructivist
learning and provides opportunities for adults to use their previous knowledge and skills.
PBL, however, is not the panacea for student learning although it can provide an

alternative path of education.

v
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CHAPTER 1

INTRODUCTION

As our society has rapidly changed from an industrial bureaucratic age to an ever-
changing informative, technological and accountability age, there has been an emphasis
towards establishing learning communities within organizations. The importance of
learning communities for organizations has changed over time. One particular aspect of
this has been the changing ideas about the nature of organizations and management. For
example, in classic bureaucratic organizations learning is strongly linked to
professionalization (Jarvis, Holford and Collin, 1999, p. 125). Swieringa and Wiedrsma
(1992, p. 140) argue that the concept of the learning organization may be a response to
the outdatedness of the bureaucratic form of organization, where hierarchical
stratification separates thinking, deciding, doing and reflecting.

Jarvis et al. state that in the “scientific view” of organizations usually associated with
Taylorism from the early twentieth century (see Morgan, 1997), the emphasis was likely
to be on the acquisition of technical skills for task efficiency. A different and often
conflicting emphasis emerged through the human relations movement and, subsequently,
with the work of authors such as Abraham Maslow and Douglas McGregor. This helped
to spark interest in the learning and personal development of individuals in organizations.

This emphasis grew in the 1960s and 1970s through the emerging field of organizational
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development, and concurrent interest in the quality of working life. (p. 126)

In very broad terms, according to metaphors identified by Gareth Morgan (1997),
there has been a broad shift from seeing organizations as machines towards seeing
organizations as organic systems or even brains. Learning is seen less as an input
intended to make the machine more efficient. After all, if an organization is like a brain
or an organism, learning is very much one of its inherent components. Reg Revens
(1982), known for his work on action learning wrote, “For an organization to survive, its
rate of learning must be equal to or greater than the rate of change in its external
environment” (quoted in Garrett, 1987, p. 54).

Learning has always had a role in organizations. What has changed is the nature of
that role, and the extent to which learning is viewed as a core component of organizations
(Jarvis, et al., p. 126). Authors such as Charles Handy (e.g., 1989) have told us we
cannot rely on the same ideas that served us in the past. Stata (1994) says he, “ would
argue that the rate of which individuals and organizations learn may become the only
sustainable competitive advantage, especially in knowledge-intensive industries” (p.
356).

Jarvis et al. questioned how do we, however, enable our future employment force to
meet these requirements? They contend that there has been a recurring theme in debates
about education over the years. How should schools prepare children for the “world of
work” ? Do they do so effectively? But the fact that schools as well as colleges,

professional institutes and universities are designed to educate or train for work
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—among other things — has tended to obscure another truth. People do not just learn in
order to work. They learn at work. (p. 111)

Boud and Feletti (1991) write that work-related learning has two rather distinct
aspects. For some writers, the key issue is how we can make learning in classrooms
properly reflect the real world of work. The most important trend in this area is problem-
based learning (PBL. They define this as “constructing and teaching courses using
problems as the stimulus and focus for student activity” (p. 14), Jarvis et al., write that
PBL does not simply bring problem solving into a traditional curriculum based on
disciplines. It builds a curriculum around key problems in professional practice. (p.
117). Boud and Feletti explain that problem based courses start with problems rather
than with the exposition of disciplinary knowledge. They move students towards the
acquisition of knowledge and skills through a staged sequence of problems presented in
context, together with associated learning materials and support from teachers. (p. 14).

Advocates of strong versions of PBL argued that it should not be thought of as a
method, but as an entire approach to learning. Engel (1991, p. 29), outlines four key

elements of a problem-based curriculum:

I. Learning is seen as cumulative. Subjects and topics are not studied in depth at
one time. Instead, they are repeatedly introduced with increasing sophistication
whenever they contribute to a process of decision making on a problem.

2. Learning is integrated. Subjects are not presented separately, but are available for

investigation at the time they are seen to relate to a problem.
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4
3. There is progression in learning. The various elements of the curriculum (such as

the use and make-up of groups, the relationship of theory to practice) change as the
students mature and progress.

4. Learning must be consistent. The aims of PBL should be supported in every
aspect of the curriculum and its implementation. For example, students should be treated
throughout as responsible adults, and summative assessment should therefore be used
sparingly, and should test application of knowledge, not just recall.

Engel warns that such an approach makes demands on the organization of educational
institutions and on curriculum planning. Within universities, colleges and schools, for
instance, he writes that authority must shift away from disciplines toward inter-
disciplinary or multi-disciplinary groupings of staff. But, he continues, curricula still
needs to be designed, and students’ educational progression monitored. Structures
(committees, working groups, and the like) are necessary for this. However, Engel
argues that these should not be formed on the basis of subject representation. Jarvis et al.
state that a key element in the construction of problem-base progress routes is
formulating generalizable competencies. These are based clearly on the kind of abilities
and skills, which a professional practitioner will need on completion of the qualification.
The professionals or students who devise solutions to the problems posed are, in an
important sense, constructing new knowledge as they do so. (p. 118)

Piper Fogg reported that the Carnegie Corporation recently called for major reform
for teacher education (The Chronicle of Higher Education, Sept. 19, 2002). They

released a paper which suggested a major overhaul of teacher education and called for
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teaching to be treated as a modern, clinical profession complete with two-year
“residency” programs. The report, titled “Teaching as a Clinical Profession: A New
Challenge for Education,” called teacher quality the most important predictor of student
performance and called on colleges to create long-term relationships with their teacher
graduates, track teacher effectiveness through student data, and integrate the theory of
teaching with practice.

The article continued to add that the initiative, called “Teachers for a New Era,” and
designed by Daniel Fallon, chair of Carnegie’s Education Division, asked participating
colleges to provide graduates with a clinical residency program, similar to a residency
program in medicine. For two years, while their graduates are teaching in a school
system, the colleges must provide teaching coaches and academic-content mentors to
their graduates. The colleges would also try to identify successful teaching practices by
collecting data on student performance in their classes. The colleges would then use that
research to reform their own curriculum design and course work. The report
acknowledged that the major barriers to putting in place such an initiative on a national
basis include “time, money, politics, public opinion, and bureaucratic inertia”.

Ellen Condliffe Lagemann, dean of the Harvard Graduate School of Education and an
advisor to the Carnegie Corporation, was quoted at the end of the article saying there are
several ways to begin removing some of those barriers. “We need to move education
schools from the periphery of universities to the center,” she said. “We have to get
education schools closely tied to other universities. We need to strengthen the

curriculum.”
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Today, according to Duch et al., our students must be prepared to function in a very
different working world than existed ten years ago. The problems that these future
professionals will be expected to solve will cross-disciplinary boundaries, and will
demand innovate approaches and complex problem-solving skills. With few exceptions,
college and university faculty embark upon the business of teaching with very little
instruction or training in pedagogy. This didactic type of instruction reinforces in
students a naive view of learning in which the teacher is responsible for delivering
content and the students are the passive receivers of knowledge. (p. 4)

What worked in the classroom a decade (or two or three) ago, Duch et al. state, will no
longer suffice, for the simple reason that past approaches fail to develop the full battery
of skills and abilities desired in a contemporary college graduate (p. 4). In June of 1994,
a Wingspread Conference brought together state and federal policymakers, and leaders
from corporate, philanthropic, higher education and accreditation communities to discuss
the quality in undergraduate education. This conference was sponsored by the Education
Commission of the States (ECS), the Johnson Foundation, the National Governor’s
Association, and the National Conference of State Legislatures. The Conference
developed the following list of important characteristics of quality performance of

college and university graduates (Wingspread, 1994):

1. High-level skills in communication, computation, technological literacy, and
information retrieval to enable individuals to gain and apply new knowledge and skills

as needed.
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2. The ability to arrive at informed judgments — that is, to effectively define
problems, gather and evaluate information related to those problems, and develop
solutions.

3. The ability to function in a global community through the possession of a range
of attitudes and dispositions including flexibility and adaptability, ease with
diversity, motivation and persistence (for example, being a self-starter), ethical and
civil behavior, creativity and resourcefulness, and the ability to work with others,
especially in team settings.

4. Technical competence in a given field.

5. Demonstrated ability to deploy all of the previous characteristics to address
specific problems in complex, real-world settings, in which the development of workable
solutions is required.

More recently, the Carnegie Foundation’s report, “Reinventing Undergraduate
Education: A Blueprint for America’s Research Universities (1998) stated that
“traditional lectures and note-taking were created for a time when books were scarce and
costly and lecturing to large numbers of students was an efficient means of transferring
knowledge.” Quoting John Dewey’s (1938) observation that “true learning is based on
discovery guided by mentoring rather than the transmission of knowledge,” Boyer (1998)
developed the Boyer report in which he urged universities to:

facilitate inquiry in such contexts as the library, the laboratory, the computer, and

the studio, with the exception that senior learners, that is, professors, will be students’

companions and guides. The research university’s ability to create such an integrated

education will produce a particular kind of individual, one equipped with a spirit of

inquiry and a zest for problem solving; one possessed of the skill in communication
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8
that is the hallmark of clear thinking as well as the mastery of language; one informed

by a rich and diverse experience. It is that kind of individual that will provide the

scientific, technological, academic, political, and creative leadership for the next

century. (p. 15)

Duch, et al. write that student-centered, inquiry-based instruction, particularly
problem-based learning, falls right into line with this philosophy (p. 6).

According to Bereiter and Scardamalia (1992), PBL derives from the theory that
learning is a process in which the learner actively constructs knowledge. Modern
cognitive psychology suggests that learning results from a learner’s actions and that
instruction plays a role only to the extent that it enables and fosters constructive
activities. Gijselaers (1996) adds that transmission of subject-matter through direct
instruction (lecturing, for example) is, from this perspective, only of limited use. If
instruction is to play any role in the learning process, teachers should focus on helping
students acquire self-directed learning skills. (p. 13) PBL is regarded as an approach
that meets this requirement (Schmidt, 1993). Problems serve as the stimulus for learning
(Gijselaers, p. 13).

Thirteen years ago, Edwin M. Bridges and Philip Hallinger (1995) introduced PBL to
educational administration through a master’s degree program for prospective school
principals at Stanford University School of Education. In the spring of 1995, the newly
appointed dean of Stanford School of Education commissioned a comprehensive internal
and external review of its academic programs. The Prospective Principals Program was
the only program singled out for special accolades. All graduates who were interviewed
mentioned the problem-based orientation of the program as a basis for its excellence.

When asked to comment on the appropriateness of the emphasis of PBL in curriculum
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9
(roughly 40 percent), students consistently answered, “Don’t alter the emphasis. It is too

intense to be increased and too valuable to be reduced.” Bridges and Hallinger
determined, therefore, that PBL suggests that it can address certain intractable problems

encountered in the professional education of both future and practicing leaders. (p. 61)

Statement of the Problem

Despite the introduction of PBL as a teaching strategy in professional schools, notably
medical schools, at universities, and its adaptation to PK-12 schools, it has only recently
found its way into program in Higher Education.

In 2001, the graduate program in which I was enrolled was evaluated by an expert
external reviewer. She suggested the program explore infusing its curriculum with PBL.
At that time, the program had no baseline data to understand, plan, or implement PBL.
Thus the concept for a dissertation study was born. After considerable reflection and
numerous conversations, a dissertation plan was devised to address this void.

In Chapter Two of this study, current research on the implementation of PBL in
medical curriculums is included because not much has been discovered in other areas.
This information is intended to provide relevant and current research information on the

use of PBL in educational curriculums as it was used in schools of medicine.

Purpose of the Study

This study was intended to gather background information on PBL, its image, its
nature, its challenges, advantages, and disadvantages, and the ways in which it might be

employed in a curriculum in Higher Education.
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10
Research Questions

In order to address the problem, three research questions served as organizing guides:

1. What does PBL look like?

2. What do professors who profess to use PBL report as the advantages,
disadvantages and challenges of PBL?

3. What do graduate students who have experienced PBL report as the advantages,

disadvantages, and challenges of PBL?

Significance of the Study

The purpose of this study was intended to gather background information on PBL.
This study was designed to explore the use of PBL in AAHE graduate programs of higher
education and report the advantages, disadvantages, and challenges of its application. By
offering such an analysis of PBL, it holds the potential to increase the appreciation and
understanding of PBL and its potential use in classroom settings for Higher Education
programs nationwide. A review of related literature on the justification of using PBL in

various educational arenas is presented in Chapter Two.

Conceptual Framework

The primary model that provides the basis for the conceptual framework on which the
present study rests is that of social constructivism.
Social Constructivism

Boud and Feletti (1997) write that the theoretical framework that best encapsulates
the beliefs about knowledge and learning, which underlay the approach to reiterative
PBL, is that of constructivism (p.126). As an educational theory Jerome Bruner, a

constructivist, maintains that “learning is an active process in which learners construct
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11
new ideas or concepts based upon their current/past knowledge” (Kearsley, 1996:

Constructivist Theory). Cognitive structures are utilized (and in the process, changed) to
provide personal meaning and organization to experiences. Constructivists acknowledge
that we experience a “real” world, but argue that meaning is imposed by us, rather than
existing in the world independently of us. This meaning is “rooted in, and indexed, by
experience” (Duffy and Jonassen, 1991, p. 8) — that is, understanding is embedded in the
experience of the individual (Brown et al, 1989; Honebein et al, 1993). Candy (1991)
writes that by acknowledging the existence of a “real” world beyond the individual
knower, constructivists avoid the charge of the metaphysical position of solipsism “or the
claim that there is no reality outside the self, and that all human perception and
experience exists only in the mind” (p. 263).

According to Belenky et al. (1986), all knowledge is constructed, and the knower is
the intimate part of the known (p. 137). Belenky et al. continue to write that this is the
essence of constructivist thought. Constructivists realize that questions and answers vary
depending on historical and cultural context, and on the inquirer’s frame of reference.
Posing questions and problems become key methods of inquiry. Procedural knowers
remain “subservient to disciplines and systems”, but constructivists search for truths
beyond and across systems. (p. 140) They *“are not troubled by ambiguity and are
enticed by complexity” (p. 139).

In his article, “The Value of Ideas: Problems Versus Possibilities in Learning,”
Richard Prawat (1993) puts forth the idea of restructuring education toward the goal of
understanding the world in the holistic sense, as opposed to viewing the understanding of
the world as a series of problems to be solved. The major idea seems to be that

individual facts or bits of knowledge “blind” one to a more thorough understanding of
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relationships and the world. He concedes that the specific problem-solving approach

lends itself more or better to measurement because of the overt results of such study and,
further, that the information-processing model tends to decrease the emphasis on more
mechanical, technical, or rote skills with a positive emphasis given to teaching problem-
solving strategies. Despite the benefits of the information-processing model over more
simplistic behavioral ways of knowing, Prawat claims that the model cannot account for
how new thoughts or organizations of concept are acquired. How can educators “cling to
performance models” yet “incorporate insights from more recent cognitive
constructivism and cultural anthropological theory”? (p. 10). To answer this question,
Prawatt presents the notion that idea-based social constructivism, and the information-
processing model, should guide the direction of education. Following the idea-based
social constructivism as a guide would result in curricula that are organized around big
ideas and not merely tied to teaching specific competencies. This is referred to as a
learner-centered as opposed to a subject-centered approach.

Mezirow and associates (2000) write that constructive-developmental theory invites
those with an interest in transformational learning to consider that a form of knowing
always consists of a relationship or temporary equilibrium between the subject and the
object in one’s knowing. The subject-object relationship forms the cognate or core of an
epistemology. That which is “object” we can look at, take responsibility for, reflect
upon, exercise control over, integrate with some other way of knowing. That which is
“subject” we are run by, identified with, fused with, at the effect of. We cannot be
responsible for that to which we are subject. What is “object” in our knowing describes
the thoughts and feelings we have; what is “subject” describes the thinking and feeling

that has us. We “have” object; we “are” subject. Constructive developmental theory
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looks at the process it calls development as the gradual process by which what was

“subject” in our knowing becomes “object”. When a way of knowing moves from a
place we are “had by it” (captive of it) to a place where we “have it” and can be in
relationship to it, the form of our knowing becomes more complex, and more expansive.
(pp. 53-54) (Other models that were examined as possible conceptual frameworks were

reviewed. A description of several of these are presented in Appendix A.)

Research Design

This exploratory study involved contacts with Departments of Educational Leadership
at institutions belonging to the American Association of Higher Education (AAHE) and
employed quantitative and qualitative methodologies that would address the research

questions about PBL. The first research question of the study, “What Does PBL Look
Like?” was a broad concept and therefore, the researcher intended that the review of
literature would help answer this question along with the data gleaned from the faculty
and graduate student surveys. The elements of the design of this study were as follows:
Participants ~ Each of the 189 institutional members of AAHE were contacted and a
determination of which of them employed PBL in their graduate curriculums of higher
education was made. This was done via an electronic communications search and/or a
telephone search, speaking to the department chairpersons and/or graduate program
coordinators. Specific faculty members who used PBL were identified and then
contacted with a request to participate in the study. Forty-two faculty members agreed to
participate. Three professors were also contacted who agreed to participate further in a

qualitative study.
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Instruments — Two survey instruments were designed to collect data directly from

participating faculty and from graduate students who had taken PBL courses from the
faculty. The survey instruments consisted of appropriately focused questions that could
be answered using check marks. The faculty survey consisted of nineteen questions that
would solicit responses that yielded data on their definition of PBL; what types of PBL
components faculty actually used in their instruction; and descriptions of instructional
strategies they employed and their perceptions of the strengths, weaknesses, and
challenges of PBL. Both faculty and students were questioned as to their satisfaction
with PBL versus traditional teaching. The survey was designed to take no longer than 15
to 20 minutes to complete in order to encourage a greater return rate. Faculty were given
a separate envelope to place their survey in order to mail it back to the UNLV Cannon
Center for Survey Research.

The second survey instrument was constructed specifically for graduate student
participants. It was sent along with the faculty survey. A request for distribution by the
faculty member to students who had taken PBL designed courses was included in a mail
packet. Faculty were asked to give these surveys to their students in specific courses that
addressed the topics of either leadership, organization, law or finance or other specialty
courses in higher education. The content of these courses was held to be critical to the
study because they have the most relevancy and impact on a student’s success, as well as
offering more enriching data concerning problem-based learning strategies in “real-life”
situations. Faculty were given instructions on when and how to distribute these
questionnaires to students and were also asked to collect the student surveys and place
them in a separate envelope to mail them back to the UNLV Cannon Center for Survey

Research.
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This second questionnaire asked students particular questions concerning how they

rated their satisfaction with PBL versus traditional instruction; how they rated the
effectiveness of PBL versus traditional instruction; whether they perceived themselves to
be well equipped with problem-solving strategies after participating in PBL programs;
and what they cited as the strengths and weaknesses of PBL. This survey was expected
to take no longer than 15 to 20 minutes to complete.

A qualitative questionnaire was formatted by the researcher which consisted of 15
questions that closely followed the format of the original surveys. These were then to be
sent to the participating professors using e-mail, thus providing the opportunity for each
professor to respond to each question in-depth. The answers could be sent back to the
researcher using the same mode of electronic transmission.

Collection of Data - The UNLV Canon Center for Survey Research was utilized for

assistance in the development of the survey instruments. A packet of materials was
mailed to each faculty participant, containing materials as described above along with a
letter fully explaining the intent of the survey, a question asking if they would like a copy
of the research study once it is completed, and a return, postage-paid envelope. Surveys
were coded only for the purpose of follow-up with participants not returning the
completed instrument. A second mailing was made to non-respondents after three weeks.

Analysis of Data — Once data for the study were collected, the Cannon Center at UNLV

processed the quantitative data only to produce some descriptive frequency distributions,
accompanying tables and appropriate graphs.

Once the researcher received the qualitative interview returns, the data was then
analyzed using a cross-case analysis methodology and results were analyzed based on the

three research questions.
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Limitations
Because various self-report instruments were used to collect data, this study was
dependent upon the subjects reporting fully and accurately on the data Iiequested. The

following limitations should be noted:

1. Due to the fact that the number of AAHE programs using PBL was likely to be
small in number because it was a relatively new approach, the ability to generalize the
findings needed to be done cautiously.

2. The fact that PBL was still in its experimental and exploratory stages raised some
threat to the internal validity of the study. A contaminating effect similar in nature to the
Hawthorne Effect operated and was beyond the control of the researcher.

3. The nature of the research was descriptive, using a survey approach of faculty and
students. The questionnaire was distributed to faculty who teach graduate courses using
PBL in their curriculum, and another questionnaire was distributed to selected students
who are taking courses utilizing PBL. Data analysis was limited to this pool of responses
s0 any generalizations made must be done with caution.

4. The questions from both the faculty survey and the graduate student survey were

constructed based on information gleaned from the review of literature.

Delimitations
The study was delimited in the following ways:
1. Only programs of preparation at universities in the United States that belong to the
AAHE and who specifically declare they are using PBL to teach graduate courses in

higher education were included in this study.
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2. Data was collected only from faculty and graduate students pursuing advanced

degrees in higher education administration or students services or another specialty in

Higher Education during the 2002-2003 academic year.

Definition of Terms

Affordances - - “what the environment offers to the animal, what it provides or
furnishes for good or ill” (J. J. Gibson, 1979, p. 127).

American Association of Higher Education - - a membership organization that serves
its members, other individuals, communities and institutions in the higher education
community, by building their capacity as learners and leaders and increasing their
effectiveness in a complex, interconnected world. AAHE’s members are 9,000+ faculty,
administrators, and students from all sectors, disciplines, and positions, plus policy
makers and leaders from foundations, government, accrediting agencies, the media, and
business, addressing collectively the challenges higher education faces. (www.aahe.org)

Andragogy - - any intentional and professionally guided activity that aims at a

change in adult persons (Knowles, 1990, p. 53).

Complexity Skills - - the advanced skills that go beyond key skills and subject skills in
a qualification framework, such as the capacity to work in complex and ambiguous
contexts and to solve and manage problems in ways that transcend conventional lines of
thinking (Savin-Baden, 2000, p. 149).

Constructivist Theory - - in this theory, an emphasis is placed on the learner or the

student rather than the teacher or the instructor. It is the learner who interacts with
objects and events and thereby gains an understanding of the features held by such

objects or events (http://hagar.up.ac.za/catts/learner/lindavr/lindapgl.htm).
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Critical Contestability - - a position whereby students understand and acknowledge the

transient nature of subject and discipline boundaries. They are able to transcend and
interrogate these boundaries through a commitment to exploring the subtext of subjects
and disciplines. (Savin-Baden, 2000, p. 149)

Dialogic Learning - - learning that occurs when insights and understandings emerge

through dialogue in a learning environment. It is a form of learning where students draw
on their own experience to explain the concepts and ideas with which they are presented,
and then use that experience to make sense for themselves and also to further explore
other issues. (Savin-Baden, 2000, p. 149)

Didactic Instruction - - intended for instruction; instructive; overinclined to teach or

lecture others; teaching or intending to teach a moral lesson (Webster’s College
Dictionary, p. 369).

Epistemology - - the branch of philosophy that investigates critically the nature,
grounds, limits, criteria, or validity of human knowledge and refers to precisely not what
we know but our way of knowing (Mezirow et al, 2000, p. 52).

Faculty - - Assistant, Associate and Full Tenured Professors who are teaching
master and doctorate level courses in higher education administration.

Graduate Students - - students who are pursuing either an Ed.D. or Ph.D. in a program

of higher education.

Higher Education - - this definition pertains to colleges, public or private, and includes
four-year liberal arts colleges, comprehensive and research universities and community

colleges.
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Hypothetico-Deductive Process - - the process of generating hypotheses, inquiring

against these hypotheses, and using the data gathered to rule in and rule out hypotheses
until an optimal decision can be reached (Kelson and Distlehorst, 2000, p. 176).

Key Skills - - skills such as working with others, problem-solving and improving
personal learning and performance that it is expected students will require for the world
of work (Savin-Baden, 2000, p. 149).

Learning Context - - the interplay of all the values, beliefs, relationships, frameworks

and external structures that operate within a given learning environment (Savin-Baden,
2000, p. 150).

Learner Identity - - an identity formulated through the interaction of learner and

learning. The notion of learner identity moves beyond, but encapsulates the notion of
learning style, and encompasses positions that students take up in learning situations,
whether consciously or unconsciously. (Saven-Baden, 2000, p. 149)

Performative Slide - - the increasing focus in higher education on what students are

able to do, which has emerged from the desire to equip students for life and work..
Higher education is sliding towards encouraging students to perform rather than to
necessarily critique and do. (Saven-Baden, 2000, p. 150)

Problem-based Learning - - this term, for the present study, is defined by Bridges with

Hallinger (1992, pp.5-6) as having the following characteristics: 1) First, a problem is the
starting point for learning; 2) Second, problems are best chosen where they conform to
those existing in the workplace; 3) Third, the knowledge which students are expected to

acquire during the program is organized around problems rather than disciplines; 4)
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Fourth, students, individually and collectively, assume a major responsibility for their

own instruction and learning; and 5) Fifth, emphasis is placed on learning in small groups
rather than on lectures.

Reiterative PBL - - Barrows (1986) taxonomy provides a ranking of the likelihood

with which a range of PBL. methods will achieve each of the primary objectives of PBL:
the structuring of knowledge within the context of the professional practice; development
of effective reasoning and self-directed learning abilities; and increased motivation for
learning. The rankings range from the least likely — the lecture-based case (in which “the
teacher presents students with information and then a case or two, usually vignettes, to
demonstrate the relevance of the information™ (1986, p. 483) — to the most likely: “closed
loop: or “reiterative” PBL (Boud and Feletti, 2001, p. 126).

Traditional Learning - - a type of learning whereby the student learns from lecture or

recitation. Students learn by listening to a lecture, taking notes, and repeat what they
have learned through criterion-referenced tests.

Transitional Learning - - learning that occurs as a result of critical reflection on shifts

(transitions) that have taken place for the students personally (including viscerally),

pedagogically, and/or interactionally (Savin-Baden, 2000, p. 150).
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CHAPTER 2

REVIEW OF RELATED LITERATURE

During this review of literature, the author will attempt to provide a broad overview of
the different perspectives of Problem-Based Learning (PBL). Some of the various topics
that will be covered will include a historical overview of PBL, educational models that
interconnect knowledge acquisition and problem solving, an anatomy of PBL, derivations
and contexts of PBL, the significance of PBL, a theoretical framework for PBL, a deeper
understanding concerning the effectiveness of PBL, the continuing controversy
surrounding the use and effectiveness of PBL, and finally, what challenges are foreseen

for the future use of PBL in institutions of higher education.

Historical Overview of PBL

One of the earliest statements that personifies the theoretical conceptualization of PBL
is found in the writings of Joseph Payne (1883):

If we observe the process, which we call instruction, we see two parties conjointly

engaged — the learner and the teacher. The object of both is the same, but their

relations to the work to be done are different. The essential part, the appropriation

and assimilation of knowledge by the mind, can be performed by no one but the
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learner from which it follows that he is in fact his own teacher, and that the

learning is self teaching. The Teacher’s part then in the process of instruction is that

of a guide, director, or superintendent of the operations by which the pupil teaches

himself.

Yet, according to Savin-Baden (2000), it is possible to trace the origins of the practice
of what is now called PBL back to much earlier forms of learning that demanded the
diverse kinds of problem-solving and problem management that emerged in problem-
based curricula. For example, Socrates presented students with problems that through
questioning enabled him to help them explore their assumptions, their values and the
inadequacies of their proferred solutions. Aristotle, too, argued that in “every area” the
philosopher, or in our case, the student, has to begin by setting down what he terms “the
appearances”. Thus, in working on a particular problem, say for example the problem of
knowledge, the philosopher would begin by setting down the “appearances” of
knowledge. What would be included under this heading would not just be our perceptual
experiences but also our ordinary beliefs about knowledge. Having set this down the
philosopher will look for any contradictions. If contradictions are found, sifting and
sorting will occur until decisions are made about which beliefs are more central than
others and these will be preserved, to return to ordinary discourse with increased
understanding. This kind of increased understanding and examination of perspectives
and frameworks is encouraged through problem-based learning because it offers students
opportunities to examine their beliefs about knowledge in ways that lecture-based

learning and narrow forms of problem-solving learning do not. (p. 3)
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Savin-Baden writes that more recently the work of Dewey may be viewed as being in

harmony with PBL and has influenced the way in which knowledge is perceived: not as
something that is reliable and changeless but as something that is an activity, a process of
finding out. Dewey’s challenge to the world of science — that we are the very stuff and
substance of the world and as such we must work from the middle of a situation in which
our most reliable beliefs are at best imperfect or inadequate — is that we are not
spectators, but agents of change. Dewey’s perspective was thus a pragmatic stance
towards knowledge. He argued that knowledge was bound up with activity and thus he
opposed theories of knowledge that considered knowledge to be independent of its role in
problem-solving enquiry. His views on this were played out in practice by his emphasis
on learning by doing, which can be seen as essentially a problem-solving approach to
learning. (p. 4)

The initial formed rationale for PBL stemmed from years of observing experts,
according to Savin-Baden, engaged in clinical reasoning in the field of medicine and
reported by Barrows and Tamblyn (1980) claiming that PBL was based on two
assumptions. The first was that learning through problem situations was much more
effective than memory-based learning for creating a usable body of knowledge. The
second was that the medical skills that were most important for treating patients were
problem-solving skills, rather than memorization. (p. 14)

Acting on these assumptions, according to Barrows (1996), the McMaster University
Faculty of Health Science established a new medical school with an innovative

educational approach to be used throughout its entire three-year curriculum, an approach
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now known the world around as PBL. It graduated its first class in 1972. According to

Boud and Feletti (1997, p. 3), some key features of the McMaster model are evident in an
earlier curriculum reform by medical faculty at Case Western Reserve University in the
late 1950s, which incorporated a wide range of instructional methods and strategies.
Their multidisciplinary laboratory was perhaps the forerunner to the PBL tutorial
(Bussigel et al, 1988). The Case Western Reserve model heralded an equally legitimate
and perhaps more feasible approach for developing problem-based curricula at larger and
more traditional medical schools. Harvard Medical School’s “hybrid” model is a good
example of the latter. It uses problem-based tutorials, lectures, conferences and clinical
sessions to integrate teaching and learning around weekly themes (Tosteson et al, 1994).

In 19609, just as McMaster was getting under way, Spaulding (1969) described the
motivation for creating an innovative approach: “Current dissatisfaction with medical
education imposes on a new medical school a responsibility of experimenting with novel
approaches” (p. 659). According to Spaulding, the McMaster group noted that students
were disenchanted and bored with their medical education because they were saturated by
the vast amounts of information they had to absorb, much of which was perceived to have
little relevance to medical practice. They also noted that, by contrast, during residency,
students were excited by working with patients and solving problems. (p. 28)

At about this same time, the College of Human Medicine at Michigan State
University implemented a problem-solving course as a separate track in its preclinical
curriculum, according to Jones, Bieber, Echt, Scheifley, and Ways (1984). In describing

the innovative problem-based track at Michigan State, Jones et. al. (1984, pp. 181-182),
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stated that during curriculum planning it was “accepted that education in the techniques

of medical problem-solving should be a part of the College’s preclerkship curriculum.”.

According to Barrows (1996), the McMaster approach with cross-fertilization through
other evidence of effectiveness, stimulated the creation of other medical schools in
Maastricht (the Netherlands) and Newcastle (Australia) who also developed PBL
curricula in the early 1970’s. By the early 1980’s, medical schools with conventional
curricula began to develop alternative, parallel problem-based curricula for a subset of
their students. One early leader in this trend was the Primary Care Curriculum at the
University of New Mexico. Later on, other schools took on an even more arduous task of
converting their entire curriculum to PBL. The leader was the University of Hawaii,
followed by Harvard (which had first established an alternative track) and the University
of Sherbrooke in Canada. (p. 3)

Both Barrows and Bennett (1972), wrote that Barrows’ enunciation of the motivation
for developing a specific PBL approach was congruent with both logic and research. The
contention was that studies of the clinical reasoning of students and resident physicians in
neurology suggested that the conventional methods of teaching probably inhibited, if not
destroyed, any clinical reasoning ability. This, together with the observation that students
had forgotten their freshman neuroanatomy by the time of their clinical neurology course
as juniors, an observation reinforced by the studies of Levine and Forman (1973), led to
Barrow’s design of a method stressing development of clinical reasoning or problem-

solving process for the neuroscience unit of the McMaster curriculum (Barrows, 1984).
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A wider dissemination of PBL in the United States resulted from the “Report of the

Panel on the General Professional Education of the Physician and College Preparation for
Medicine” known as the “GPEP” report (Muller, 1984) sponsored by the Association of
American Medical Colleges. This report made many recommendations for changes in
medical education such as promoting independent learning and problem solving,
reducing lecture hours, reducing scheduled time, and evaluating the ability to learn
independently.

According to Barrows (1986), now countless medical schools in the United States
have developed or are developing problem-based curricula in courses, alternative
curricula, or as an entire curriculum revision. Many schools, particularly those with long
traditions, want to create their own variation of PBL that reflects their rigor and
excellence. This often includes blending PBL with elements of conventional teaching
into a hybrid, as a compromise with faculty unconvinced about the value of PBL. All of
these approaches to PBL represent such a wide variety of methods that now the term has
far less precision than might be assumed.

Savin-Baden writes that although initiated in the field of medical studies, PBL has
now spread. New debates about professional education have been influential in putting
the PBL approach high on the agenda of other disciplines of higher education. For
example, Eraut (1985) argued that higher education needed to develop a role beyond that
of creating and transmitting knowledge, by enhancing the knowledge creation capacity of
individual and professional communities. This would therefore require a greater

exchange between higher education and the professions. One such way was seen to be
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the inclusion of PBL within professional curricula (for example Sadlo, 1994; Cawley,

1997) and more recently the shift towards valuing and accrediting initiatives such as
work-based learning. (p. 20 -21)

Thus, an investigation of the extent to which the use of PBL has progressed in
preparation for programs in Higher Education Administration is timely and well justified

at this time.

Educational Models That Interconnect

Knowledge Acquisition

and Problem Solving

According to Myers Kelson (2000), expertise in problem-solving in any domain does
not exist in a knowledge vacuum. Problems demand knowledge for their resolution
(Chase & Simon, 1973; Chi et al., 1982; Glaser, 1984; Lesgold et al., 1988). In addition,
virtually any real-life problem that is in fact “problematic” is so because the individual
encountering the problem recognizes a deficit in the full complement of kno@ledge and
skills essential to its adequate resolution. Otherwise, the individuals would engage in
algorithmic activity rather than in problem-solving activity. Even when ill-structured
problems must be addressed without the benefit of external resources, the initial response
of the expert problem solver is an awareness in deficit in knowledge, in skills, or in both
afforded by the problem. In the absence of external resources, the deficit must be made
up via reconstructive processes in which the disassembling and reassembling of prior
knowledge, skill, and experience generate new contextually situated knowledge for the

present experience (cf. Brown, Collins, & Duguid, 1989; Spiro et al., 1987). Conversely,
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when the status of the problem allows for the utilization of external resources, the

problem solver will engage in knowledge construction vis-a-vis these resources, be they
textual, human, or both. Hence, problem solving, knowledge, and knowledge acquisition
are inextricably linked. (p. 325)

Educational approaches that attempt to capture the connection between problem
solving, knowledge, and knowledge acquisition generally do so from one of four

perspectives, according to Myers Kelson. The first three are outlined as follows:

Problem Solving or Reasoning Can Best Be Taught in the Course of Knowledge
Acquisition (e.g., The Socratic method; Inquiry approaches). One educational approach,
which builds on the interconnectedness of knowledge acquisition and problem solving,
and looks at knowledge acquisition as an appropriate form of problem solving. Inquiry
approaches, after the tradition of Socrates, are within this model (cf. Collins & Stevens,
1982; diSessa, 1982; McDiarmid, 1996). In such an approach the teacher persistently
confronts students with cases, with counter examples, with demands for predictions, and
with other forms of Socratic dialogue, repeatedly challenging their thinking processes
within a content domain. The acquisition of domain knowledge serves to promote the
development of sound reasoning and problem solving.

Knowledge for Future Use Is Best Acquired in Problem-Solving Situations (e.g.,
Anchored Instruction). A number of approaches to, or recommendations for instruction
have supported the use of problem-solving contexts for knowledge acquisition, theorizing
that this will increase the probability that knowledge and skills acquired in these contexts

will be more useable in others. These approaches specifically address what Whitehead
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(1929) has termed “inert” knowledge, knowledge that can be recalled if it is specifically

requested, but that is not spontaneously available for use in problem-solving situations
(Bereiter & Scardamalia, 1989; Bransford et al., 1989, 1990; Palinscar & Brown, 1984;
Spiro et al., 1987). Knowledge acquisition as enhanced by a problem context is
exemplified by Anchored Instruction, an education approach described by the Cognition
and Technology Group at Vanderbilt (1990). The goal of Anchored Instruction is that the
students, motivated by the problem context, will experience the effects that new
knowledge has on their perception and understanding of thesé contexts. Awareness of
these effects will make the new knowledge more readily available for use in contexts
encountered later on. Instruction in domain-specific knowledge is anchored in a
macrocontext, or complex problem space.

Knowledge Takes a Part of Its Meaning From Its Application to Problem Situations
(e.g., cognitive apprenticeship). Cognitive apprenticeship is the term given to an
educational approach that emphasizes the enculturation of students into authentic
practices in which domain knowledge is used to address authentic challenges. Collins,
Brown and associates (Brown et al., 1989; Collins, Brown, & Newman, 1989), building
on the work of Lave (Lave, 1977; 1988a, 1988b), observed that knowledge is situated in
context, that it can never be completely separated from the context in which it is
developed and used. Knowledge, therefore, takes a part of its meaning from its
application to problem situations. They argued that learning, too, must be situated in
contexts of practice in which students can actively come to understand the nuances of
meaning imparted by the multiple purposes and contexts in which it can be used.

The notions of situated cognition and learning environments conducive to cognitive

apprenticeship begin to merge problem solving and knowledge acquisition into the whole
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to which we have been alluding. However, as with the other approaches described,

cognitive apprenticeship starts with domain knowledge and situates it in practice.
Nesting the culture of practice with domains such as reading, writing, and mathematics
focuses on adapting domain knowledge to context. There remains a need to address the
development of the capacity to attune to the inherently multidisciplinary and complex
affordances contextualized in problems themselves. The fourth educational approach,
Problem-Based Learning, attempts to achieve just that. (p. 326 —327)

“Much of what humans learn is acquired through discourse and interactions with
others.” (National Research Council. 2001. Knowing What Students Know: The Science
and Design of Educational Assessment, p 5). According to Maki (2002), the traditional
teaching model in higher education assumes learning results directly and primarily from
instruction. However, developments in research on learning and knowing are challenging
higher education to intentionally integrate the range of learning contexts within and
outside of our institutions that also directly contribute to students’ learning and
development. In its current and emerging work, AAHE is exploring how individuals
with various roles and responsibilities within and outside of the academy provide rich
social interactions that contribute to the diverse ways in which humans learn. By
focusing on these multiple learning contexts and more intentionally valuing them as
integral to the process of teaching and learning, higher education increases the likelihood
of student success.

Maki continues to write that in opposition to traditional theories of learning that
viewed learning as a process of taking in discrete bits of information, research on

learning and knowing is now focusing on the complexity of the learning process.
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Among the contributors to learning are the social dimensions of learning. In fact, in its

more recent work, Knowing What Students Know: The Science and Design of
Educational Assessment, the National Research Council reports that in contemporary
theories of learning and knowing, “Emphasis is also given to social dimensions of
learning, including social and participatory practices that support knowing and
understanding” (p. 102). That is, through discourse and interactions with others,
“individuals build communities of practice, test their own theories, and build on the
learning of others”. For example, those who are still using a naive strategy can learn by
observing others who have figured out a more productive one (p. 88). Further, the
Council reports, “Studies of the social context of learning show that in a responsive social
setting, learners can adopt the criteria for competence they see in others and then use this
information to judge and perfect the adequacy of their own performance” (p. 89).

Maki concludes with stating that strengthening and deepening these alternative
contexts for learning is higher education’s challenge. Research on learning and
cognition, as well as recognition that humans learn differently, compel us to think more
broadly and organically about how and when and under what kinds of educational
opportunities students learn. Recognizing that our institutions offer a wide range of
alternative and complementary educational opportunities is a first step. Creating
opportunities to discuss exactly how learning inside the classroom can be intentionally
extended outside the classroom is the next step. This step requires that faculty, staff,
administrators, and local community leaders discuss how they can design experiences
that extend classroom learning, as well as provide multiple ways of learning for diverse
learners, to foster the values and desired outcomes of an institution. For example, faculty

and community leaders working together to define a community-based problem might
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determine how that problem is specifically designed to challenge students’ understanding

of economic principles within the realities of the community’s socio-economic
demographics. Students could record and explain their problem-solving strategies for
faculty and community leaders who would both respond to the efficacy of those
strategies. Faculty and student affairs might work together to define specific co-
curricular social 1ssues that challenge students’ abilities to address “muddy” ethical
problems. Together, faculty and students and student affairs staff could explore students’
decision making process as a means of understanding the kinds of ethical principles that
may or may not be at work in their problem solving.

Finally, according to Maki, focusing on the sum of our students’ experiences enables
individuals with different roles and responsibilities to contribute to students’ learning.
What a student may not fully understand in the classroom or through online instruction
may become crystal clear when he or she works with students to solve a campus-based
problem and observes how a peer applies an unclear concept or principle. As the
National Research Council asserts:

Studies of the social context of learning show that in a responsive social setting,

learners can adopt the criteria for competence they see in others and then use this

information to judge and perfect the adequacy of their own performance. Shared
performance promotes a sense of goal orientation as learning becomes attuned to the

constraints and resources of the environment. (p. 89)
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Anatomy of PBL

To better conceptualize and thus understand the foundations of PBL, it is necessary to
trace its roots in theories of learning and human growth and development. In this regard,
it seems profitable to explore the concept of “affordances”.

Myers Kelson writes that the Gibsons theorized that learning to perceive affordances
in the environment played a significant role in a child’s development. The term
“affordances” is used in the sense first proprosed by perceptual psychologist James
Gibson (J. J. Gibson, 1977b, 1979; E. J. Gibson, 1982, 1991). J. J. Gibson (1979)
described affordances as “what the environment offers to the animal, what it provides or
furnishes for good or ill” (p. 127). He illustrates the concept with the following example.
If a surface is nearly horizontal as opposed to slanting, nearly flat, sufficiently extended
relative to the size of the animal, and rigid relative to the weight of the animal, then the
surface affords support. Although affordances in this original sense are physical
properties, the properties that define the affordance have unity only relative to the animal
(1979, p. 127). However, affordances are not invented or read into events by the
perceiver. They reside in an objective sense in the environment. They are a function of
features of the object, there to be perceived. A lever affords facilitation of moving
something even in the case of a small child who is as yet ignorant of its utility. He or she
simply does not perceive its affordance (E. J. Gibson, 1991).

According to Myers Kelson, here the concept of affordances is extended to problems.
First, the term “problem” is used to refer to ill-structured problems (Spiro et al., 1987),
those which by definition are problematic because they present less information than is
needed to resolve them algorithmically, because there may be more than cne viable

approach to resolving them, because they often demand decisions in the absence of
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certainty. Second, knowledge and skilis refer to all kinds of knowledge: declarative,

procedural and situational. (p. 321)

In extending the concept of affordances to problems, it will be argued that problems
afford both resolutions and learning. A problem affords a particular set of resolutions
and not others. Just as the object’s affordance of support is a function of the knowledge
and skill demands of the problem. The possible problem resolution (s) only come
together as a meaningful unit, however, relative to the problem solver, in particular,
relative to the extent to which the problem-solver is able to engage in dynamic interplay
between the features of the problem itself and its knowledge and skill demands. This in
turn, is a function of the problem solver’s ability to perceive and respond to the problem’s
knowledge and skill demands (cf. Bransford, Franks, Vye, & Sherwood, 1989). The
knowledge and skill demands, however, are not invented or read into the problem by the
problem solver. They reside in the problem itself. Hence, different problem solvers may
arrive at different resolutions, and these may be of varying quality. (p. 322)

Myers Kelson continues to write that some knowledge and skill demands of the
problem may not represent competencies of the problem solver. When this is the case,
the problem has the potential of affording learning for that problem solver. If problem
solving proceeds in the absence of these competencies, some possible resolutions will not
be perceived and other non-viable ones may not be discarded. If, on the other hand, the
learner attunes to the problem’s knowledge and skill demands, assesses his or her own
competence with respect to these, and carries out strategic action to acquire the requisite
competencies, and returns to the problem, armed with these newly acquired
competencies, then the problem has afforded learning as well as problem solving. (p.

322)
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Two substantive examples to substantiate these concepts are offered by Myers Kelson.

First from medicine (the original domain of PBL), a medical problem in which a patient
presents numbness and tingling in the hands and feet may suggest a set of hypotheses that
might initially include peripheral blood clots, diabetic neuropathies, toxicity, and spinal
injury. There are, no doubt, others. The actual problem itself, however, affords some (or
none) of these resolutions and not others. Arriving at an (or the) optimal resolution is a
function of the problem solver’s ability to engage in dynamic interplay between the
features of the actual problem, most of which initially may not be apparent, and the
problem’s knowledge and skill demands. For this problem, the latter might include
neuroanatomical and neurophysiological mechanisms that can produce these sensations.
It might include knowledge of peripheral vasculature and blood clots, of diabetic
neuropathy, and of the source, of tertiary syphilis, of absorption and metabolism of
Vitamin B12. It might include skills in eliciting specific neurological findings and
assessing circulation. It would include much more. The problem solver does not impose
these knowledge and skill demands. The problem makes the demand. The problem
solver who approaches the problem with a deficit in the knowledge and skill demands of
the problem will fail to perceive the full range of viable resolutions, will be unable to
engage effectively in uncovering the relevant features of the problem, and will
consequently be unable to rule in or rule out hypotheses appropriately. However, the
problem solver who recognizes his own deficit with respect to the knowledge and skill
demands, resolves the deficit and returns to the problem armed with additional
knowledge and skill, not only stands in better stead to resolve the problem, but has

acquired knowledge in the process. (pp. 322-323)
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Can one, however, writes Myers Kelson, arrive at a resolution in the absence of

extensive knowledge? Absolutely! However, beyond making a lucky guess, the quality
of the resolution is a function of the extent to which the problem solver is able to work
with the knowledge and skill demands of the problem to uncover the problem’s salient
features and to reason to a resolution. For example, the problem solver may be armed
with only the rather superficial knowledge that “glove and stocking” numbness and
tingling are commonly associated with diabetes. A quick diagnosis based on this pattern
of clinical correlates may through happenstance correspond with a more thoughtful
diagnosis based on deep reasoning. This single hypothesis may trigger a search for a
salient problem feature: abnormal glucose indices. The problem solver could happen to
hit pay dirt. However, this superficial knowledge alone will not be sufficient to arrive at
a resolution should the patient’s blood glucose indices be normal. (p. 322)

A non-medical example is offered by Myers Kelson that involves the challenge of
creating a landscape design for a particular site. The problem — with its geographic,
climatic, and access feature, budget, owner, preferences etc. — affords certain resolutions
and not others. The problem also demands- certain knowledge and skills — knowledge of
horticulture, geology, hydrodynamics, skill at lay-out, to name a few. Arriving at an
optimal resolution is a function of the problem-solver’s ability to work creatively within
the problem’s knowledge and skill demands and the features of the problem itself. Is it
possible to create a landscape design in the absence of knowledge that the problem
demands? Most of us can attest to the fact that it certainly is! However, the quality of
the design is directly related to the extent to which the problem solver is competent with
respect to knowledge and skill demands of the problem and can use these competencies

to address the problem’s features. Similarly, the power of the problem to drive further
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learning is a function of the extent to which the problem-solver is motivated to resolve

identified knowledge and skill deficiencies in order to increase the likelihood of an
optimal resolution of the problem. (p. 322)

Myers Kelson concludes by saying that following the Gibsons (J. J. Gibson, 1977a,
1977b; E. J. Gibson, 1982, 1991), she hypothesizes that learning to perceive and address
problem affordances, both resolution affordances and learning affordances, plays a

significant role in the development of expertise. (p. 323)

Derivations and Contexts of PBL

Before providing a direct review of definitions of PBL, it seems appropriate to touch
on the related concepts of life long learning and the connections between problem
solving, knowledge, and knowledge acquisition.

According to Myers Kelson, Bereiter and Scardamalia (1989) used the term “lifelong
learner” to mean one who expects learning to be a part of life and establishes patterns that
make this possible. Here, the basic definition will be expanded to include not only the
expectation and development of patterns for learning but also the habituation of learning
and problem solving as an orchestrated whole. Such an individual will be referred to as
the “proactive lifelong learner.” This is not merely the individual with an insatiable,
freestanding curiosity about knowledge in general or topics in particular, a curiosity that
would take a lifetime to satisfy, though this is certainly an admirable quality. Rather, the
term is used to refer to the individual for whom any problem triggers a dual demand: the
need to problem-solve and the need to know. (p. 320)

Myers Kelson writes that the development of expertise involves many variables (cf.

Ericsson, 1996; Sternberg, 1996, 1998). The development of expertise is dependent on
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learning from or within experience, not just on having experience. There is an old saw

that says, “One can have 20 years’ experience or the same year’s experience 20 times.
They are not the same.” According to Myers Kelson, Bereiter and Scardamalia (1993)
hypothesized the following process related to the development of expertise: Initially
demanding tasks become automatic or proceduralized (Anderson, 1982), freeing up
mental resources. The would-be expert is one who reinvests these freed-up resources in
the activity itself. This reallocation may involve consciously refining the process by
chunking elements into patterns — enabling proceduralization (Chi, Glaser, & Rees,
1982), or it may involve directing deeper or more creative attention to the problem’s
affordances. Either has the potential for moving the problem solver farther along the
expertise continuum. Myers Kelson continues to write that Bereiter and Scardamalia
(1993) suggested that the expertise comes not from merely solving many problems in a
domain but from extending oneself beyond each of these problems, thus continually
adapting to an environment that is constantly changing in ways that require still higher
levels of expertise. The proactive lifelong learner is positioned to develop expertise. He
or she has acquired an approach to problem solving that actively searches for problem
affordances and invests cognitive resources so as to maximize these affordances both in
the direction of the problem’s optimal resolution and in adding to his or her general
repertoire of knowledge and skills. Curriculum and assessment systems that model
closely this interplay between knowledge acquisition and problem solving have the
greatest chance of producing a learner practiced in the behaviors that will sustain learning
across a lifetime. (p. 324)

Gijselaers (1996) writes that PBL derives from the theory that learning is a process in

which the learner actively constructs knowledge (p.13). According to Gijselaers,
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Barrows, one of the major contributors to the field, defined PBL as “the learning which

results from the process of working toward the understanding of, or resolution of, a
problem™. The problem is encountered first in the learning process (Barrows and
Tamblyn, 1980).” Barrows also describes PBL as an approach to education that moves
away from situating domain knowledge in context; rather, it builds from the knowledge
affordances of the problem context itself (Barrows, 1992; Barrows and Tamblyn, 1980).
According to Myers Kelson, PBL. does two things. It builds a curriculum from the
complex affordances of a set of common and important problems of the profession.
Second, it places the responsibility for attuning to and addressing these affordances on
the student. Consequently, PBL offers a consistent model as students move along on the
continuum from novice to developing expert, and it provides persistent practice in
attuning, assessing, addressing and applying with respect to problem affordances. In
PBL, students, as novices, are expected to approach problems as a developing expert.
However, the more novice the student, the more he or she directs attention to addressing
identified deficiencies in knowledge by attending to the learning affordances of the
problem. As the student moves through the curriculum, and along the novice-expert
continuum, the developing knowledge and skill base allows for freeing up of resources
that may then be reallocated to refining the approach to the problem and adding depth
and breadth to the knowledge base. The student gains knowledge and becomes a more
proficient problem solver, all the while practicing the patterns that define the proactive
lifelong learner. (pp. 327 — 328)

Barrows (1996) writes that in spite of the many variations of PBL that have evolved

during its dissemination as a new method in medical education, a core model or basic
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definition with which others can be compared is needed. The original method developed

at McMaster works well as this model. Its characteristics are these:

Learning is Student-Centered. Under the guidance of a tutor, the students must take
responsibility for their own learning, identifying what they need to know to better
understand and manage the problem on which they are working and determining where
they will get that information (books, journals, faculty, on-line information resources, and
so forth). “Resource faculty” in many different subject areas are available to the students
as consultants. This allows each student to personalize learning so as to concentrate on
areas of limited knowledge or understanding, and to pursue areas of interest.

Learning Occurs in Small Student Groups. In most of the early PBL medical schools,
groups were made up of five to eight or nine students. Characteristically, at the end of
each curricular unit, the students are resorted randomly into new groups with a new tutor.
This gives them practice in working intensely and effectively with a variety of different
people.

Teachers Are Facilitators or Guides. At McMaster, the group facilitator was referred
to as a “tutor”. This role was often defined in negative terms. It was someone who did
not give students a lecture or factual information, did not tell the students whether they
were right of wrong in their thinking, and did not tell them what they ought to study or
read. The role is better understood in terms of metacognitive communication. The tutor
asks students the kinds of questions they should be asking themselves to better
understand and manage the problem (Barrows, 1988). Eventually the students take on
this role themselves, challenging each other. To inhibit the tutor from falling back on old

teaching reflexes and giving the students direct information and guidance, McMaster
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promoted the concept of the “non-expert” tutor. This meant that tutors should perform in

curricular units where they were not content experts. It seems generally agreed now that
the best tutors are those who are expert in the area of study, only they must also be expert
in the difficult role of tutor.

Problems Form the Organizing Focus and Stimulus for Learning. In PBL for
medicine, a patient problem or a community health problem is presented in some format,
such as a written case, case vignette, standardized (also called simulated) patient,
computer simulation, or videotape. It represents the challenge students will face in
practice and provides the relevance and motivation for learning. In attempting to
understand the problem, students realize what they will need to learn from the basic
sciences. The problem thus gives them a focus for integrating information from many
disciplines. The new information is also associated with cues patient problems present.
All this facilitates later recall and application to future patient problems.

Problems Are a Vehicle for the Development of Clinical Problem-Solving Skills. For
this to happen, the problem format has to present the patient problem in the same way
that it occurs in the real world, with only the patient’s presenting complaint or symptoms.
The format should also permit the students to ask the patient questions, carry out physical
examinations, and order laboratory tests; all in any sequence. The students should get the
results of these inquires as they work their way through the problem. Such formats as the
“P4” (Barrows and Tamblyn, 1977), the PBL Module (Distlehorst and Barrows, 1982),
standardized patients (Barrows, 1987), and computer simulations can allow for free
inquiry as in clinical practice.

New Information Is Acquired Through Self-Directed Learning. As a corollary to the

characteristics already described (the student-centered curriculum and the teacher as
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faciliator of learning), the students are expected to learn from the world's knowledge and

accumulated expertise by virtue of their own study and research, just as real practitioners
do. During this self-directed learning, students work together, discussing, comparing,
reviewing, and debating what they have learned. (pp. 5 - 6)

The following exhibit contains an example of a first-year problem from the problem-
based business program of the University of Limburg, Maastricht, the Netherlands, that is
based on Barrows’ definition of PBL. This problem is presented about three weeks after
students have entered the business program. The problem is one in a series how
organizations should be structured and how they should formulate their organizational
strategy given certain market demands.

For more than fifty years, the Lee Company of Merriam, Kansas, did a good

steady business. In the 1960°s and 1970’s, Lee Riders were riding high as jeans

became fashionable among women as well as men. Lee couldn’t make jeans fast

enough. Recently, however, ten plants were closed down. Furthermore, Lee’s
international sales decreased despite enormous demand in foreign countries.

Nowadays, Chief Executive Officer Fred Rowan is struggling to reorient Lee to

suit the changes in the external environment. In order to make a sound reorientation,

what is the first thing Fred should do? (Gijselaers, 1996, p. 17)

Gijselaers continues to write that when using PBL, the first step students take is to
make sure everybody understands all of the concepts and terms used in the problem.
Students can raise questions about the concepts of organizational environment, dynamics
of market behavior, and market share. Depending on their prior knowledge, students ask
for more information about certain concepts in the Lee Company problem. This step

serves as an important purpose in the learning process. Learning new information is
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based on existing knowledge. The first step of clarifying concepts elicits and activates

existing knowledge. The primary analysis of the problem serves to activate prior
knowledge, allowing students to couple new information to existing knowledge.
Consequently, as the tutor listens, he or she gets information about students’ existing
knowledge and their naive beliefs about the mechanisms underlying the problem.

During the next step, Gijselaers writes, students define and analyze the problem. For
example, in discussing the problem, students may question why in a stage of growing
market demand, Lee Company is not able to sell jeans. At this point, students are
confronted with conflicting information: there is a substantial market demand; in the past,
Lee was more or less surfing on market demands because production could not keep pace
with demand; and now market demand is still growing, but Lee is unprofitable. This
problem increases their interest in knowing more about organizational behavior and
market analysis, because the information in the problem conflicts with their naive beliefs
about market demand and opportunities to sell products, which say that if market demand
is large, Lee Company should not have these problems.

At this stage, Gijselaers continues, a tutor who understands the role well will not tell
students whether they are right or wrong in their thinking. The tutor resists giving the
“right” solution. In the perspective of teaching metacognitive skills, a tutor asks
questions that monitor the process of problem-solving action. This models the kind of
questions that students should be asking to identify the nature of the problem and the kind
of knowledge required to understand it. These questions also lead students from the
concrete problem and toward conceptual knowledge. Another important tutor role is to
teach students how they can take on the role of expert. That is, the tutor asks students to

reflect upon their own problem-solving behavior, and emphasizes that acquiring
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knowledge is a means, not an end. Knowledge is instrumental in the pursuit of

competence in effectively managing problems.

As a result of discussing the problem, Gijselaers states, students study the
relationships between the environment of an organization and organizational behavior.
Possible learning issues are: How does the environment of the organizations influence
organizational behavior? What kind of organizational strategies are most effective given
certain market features? How do you conduct a marketing opportunity analysis to
determine how a company can be restructured in response to market demands?

Gijselaer concludes by writing that the PBL process is completed when students report
in a subsequent group session about what they have learned. At this stage, learning
occurred because students were motivated by issues raised during the initial discussion of
the problem. They wanted to understand the problem. When students report on what
they have learned, the tutor provides feedback regarding whether the original learning
issues have been resolved and whether students understand the issues behind the problem
in sufficient depth. This particular case provides the context for learning new
information and serves as a stepping-stone for students to acquire knowledge about the
general problem domain. It also enables students to observe how knowledge from one
problem may be transferred to new problem situations. (pp. 17-19)

Savin-Baden writes that Barrows (1986) has suggested that the combination of
variables for PBL,, when linked to the educational objectives, is endless. He concluded

that the term, PBL, must be considered a genus from which there are many species and
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subspecies. As such, all types of problem-based learning must be evaluated in terms of

issues such as the type of scenarios, assessment methods, learners’ autonomy and the
way in which teaching and learning occurs. Barrows has thus proposed a taxonomy of
PBL methods that explain different meanings and uses of problem-based learning. The
taxonomy has highlighted the educational objectives that it is possible to address through

problem-based learning and it has included the following combination of varieties in use:

1. Lecture-based cases — students are presented with information through lectures
and then case material is used to demonstrate that information.

2. Case-based lectures — students are presented with case histories or vignettes
before a lecture that then covers relevant material.

3. Case method — students are given a complete case study that must be researched
and prepared for discussion in the next class.

4. Modified case-based — students are presented with some information and are
asked to decide on the forms of action and decisions they may make. Following their
conclusions, they are provided with more information about the case.

5. Problem-based — students meet with a client in some form of simulated format
that allows for free inquiry to take place.

6. Closed-loop problem-based — this is an extension of the problem-based method,
where students are asked to consider the resources they used in the process of problem-
solving in order to evaluate how they may have reasoned through the problem more

effectively. (p. 18)
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Margetson (1991) suggested that PBL should be seen as more than just a different

method of learning, but rather as a specific stance towards both knowledge and the
position of the student in the learning process. PBL may be seen as “a conception of
knowledge, understanding, and education profoundly different from the more usual
conception underlying subject-based learning”. (pp. 43 —44)

Savin-Baden also writes that Walton and Matthews (1989) have argued that PBL is to
be understood as a general educational strategy rather than merely a teaching approach,
and have noted that there is no fixed agreement as to what does and what does not
constitute problem-based learning. However, they have argued that for PBL to be
present, three components must be able to be differentiated. The three broad areas of

differentiation are as follows:

1. Essential characteristics of PBL that comprise curricula organization

around problems rather than disciplines, an integrated curriculum and an emphasis

on cognitive skills.

2. Conditions that facilitated PBL such as small groups, tutorial instruction

and active learning.

3. Outcomes that were facilitated by PBL such as the development of skills

and motivation, together with the development of the ability to be lifelong learners.

This particular interpretation of PBL offers modes of understanding this educational
strategy that take account of the complex nature of learning. At the same time it is an
interpretation that encapsulates the differing ways in which students learn in diverse

professions across a variety of institutions. (pp. 19 - 20)
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In summary, problem-based learning is a pedagogical strategy for posing significant,

contextualized, real world situations, and providing resources, guidance and instruction to
learners as they develop content knowledge and problem-solving skills (Mayo, Donnelly,
Nash & Swartz, 1993). In problem-based learning, students collaborate to study the
issues of a problem as they strive to create viable solutions. Unlike traditional
instruction, which is often conducted in lecture format, teaching in problem based
learning normally occurs within small discussion groups of students facilitated by a
faculty tutor (Aspy, Aspy, & Quimby, 1993; Bridges & Hallinger, 1991).

Because the amount of direct instruction is reduced in problem-based learning,
students assume greater responsibility for their own learning (Bridges & Hallinger,
1991). The instructor’s role becomes one of subject matter expert, resource guide, and
task group consultant. This arrangement promotes group processing of information
rather than an imparting of information by faculty (Vernon & Blake, 1993). The
instructor’s role is to encourage student participation, provide appropriate information to
keep students on track, avoid negative feedback, and assume the role of fellow learner

(Aspy et al., 1993).

The Significance of PBL

Mpyers Kelson writes that since the mid 1980’s, various educational organizations
have been calling for educational reform among their constituents (e.g., General
Professional Education of the Physician (GPEP) Report, 1984, a call for reform of
medical education; National Commission on Excellence in Education, 1983, a call for

reform of public school education; and the Secretary’s Commission on Achieving
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Necessary Skills (SCANS) Report, 1991, for insight into workplace demands of schools;

Learning a Living: A Blueprint for High Performance, 1992; the Wingspread Conference,
1994, and The National Research Council, 1996). According to Myers Kelson, concern
is expressed that students are engaged primarily in rote learning, which entails the
acquisition of facts that have little staying power. Critics note that in schools, students
are being asked to absorb greater and greater quantities of factual knowledge but are not
being challenged to apply knowledge and skills to novel situations. They are being asked
to complete assignments covering designated curricular objectives but are given far too
little experience in problem solving or in critical thinking. These “passive” recipients of
instruction show little initiative when encountering challenging situations. Their school
experience leaves them with neither the propensity nor the skills for lifelong learning.
These expressed concerns can be traced to the actual outcomes of curricula and
assessment systems that have reduced expected outcomes to sets of educational activities
and tests of factual knowledge. Thus, the call for reform demands a radical restructuring
of both curriculum and assessment, one in which the actual outcome and the expected
outcome are congruent. (p.319)

Mpyers Kelson continues to write that standards currently being produced and
distributed by national organizations in response to calls for reform almost universally
include both a lifelong learning component and a problem-solving or critical thinking
component (GPEP, 1984; SCANS, 1991). Employers across all spectra of the workplace
are challenging educational institutions to turn out students who are ready to take on the

challenges of a work environment through adaptive problem solving and continuing
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learning (Feltovich & Barrows, 1997). True to form, however, there appears to be

uniform agreement that while lifelong learning is an important goal of education it is
addressed in a typical schoolwork manner. It is converted into assignments such as
making note cards, doing computer searches, or writing reports. The outcome is
predictable. Students, and very often teachers, see the completion of the assignment as
the educational focus. Any skills acquired that might be useful in another context are
acquired incidentally and are likely accessible, if at all, only when someone gives a
similar assignment. What is needed is not simply a call for reform, but a way to
operationalize lifelong learning as both a pedagogical method and as an outcome. (p.
320)

The proactive lifelong learner, the objective for our educational endeavor, is more
than a combination of problem-solver and independent learner, however, according to
Myers Kelson. The outcome sought is an individual who, on encountering a challenging
situation, as an integral part of problem solving, identifies issues about which he or she
needs to know more, skills he or she needs to have, ambiguous knowledge that needs
further elucidation, and concepts that he or she needs to rethink. Furthermore, these
responses should be automatic assuming they were developed within a system of valued
and rewarded practice (cf. Bereiter & Scardamalia, 1989). This “need to know” must be
afforded by the problem itself, not initiated from some source external to the problem (cf.
Bransford, Sherwood, Vye, & Rieser, 1986; E. J. Gibson, 1982; J. J. Gibson, 1977a,

1977b), concludes Myers Kelson. (p. 320)
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Similarly, this automatically triggered, need to know, sets in motion a preliminary

plan for addressing that need, a plan that interdigitates with the problem-solving process
— the plan itself is situated in the problem according to Myers Kelson. For this reason,
recognizing the need to know is not met with foreboding but with enthusiasm. The
proactive lifelong learner has a repertoire of sources and skills that immediately begin to
come together to form an initial, flexible frame of a plan for acquiring the needed
knowledge, skills or both. (p. 320-321)

According to Savin-Baden (2000), the largest area of growth in the use of PBL is in the
area of professional education. This can be seen in the diversity of literature and texts
that offer guidance to those in professional education wanting to implement PBL. It is
also increasingly being seen in professional education as a means of managing the
growing and widening knowledge base of individual professions, since curricula can no
longer expand to cope with such demands. As a result students in professional education
are increasingly being equipped to “manage knowledge” rather than being expected to
have assimilated it all before qualification. Thus it can be seen that experimentation
around the use of problem-based learning has been shaped by new questions being raised
about professional in the context of unprecedented world expansion in higher education
in the 1960’s and again during the 1980’s and late 1990’s. (p. 21)

Savin-Baden continues justifying the use of PBL by writing that there are other
trends, which influence its use in the higher education curriculum. PBL offers
opportunities for students to learn in teams, develop presentation skills, learn negotiation

abilities and develop research skills and many other abilities. Such skills and abilities are
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highly valued by a variety of public and private sector clients. PBL is clearly recognized

as offering students a means of acquiring such skills and abilities in the context of
curricula where it then becomes unnecessary to bolt on extra sessions to enable students
to acquire market related skills. The value here is in the centralization of activities in
problem-based learning curricula, which can prompt students to engage not only with
skills for life and work, but also to develop an ability to critique, instead of fragmenting
the nurturing of particular activities through skills training sessions. (p. 22)

Interprofessional education is growing in the United Kingdom, according to Savin-
Baden, and PBL is increasingly being viewed as a vehicle to promote and implement it.
There has been a shift away from forms of shared learning where students of different
professionals groups, as it were, “‘share” the same learning experience by receiving
lectures and seminars on subjects of common ground. Instead there is an increasing
desire for forms of learning to occur in which students engage with each other through
debate, group work and PBL, in which they are educated with and through each other.
Such forms of learning, defined here as interprofessional education, seek to enable
students to develop sound understandings of different professional perspectives, to
understand the similarities and differences between them, and to encourage an
exploration of discipline and subject boundaries. Students are also helped to experience
the different ways in which professions utilize the same knowledge in different ways. (p.
23)

There has been a decline of over thirty percent in the public funding that the United

Kingdom universities have received per student since 1980 (Williams and Fry, 1994), and
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the reductions continue, Savin-Baden states. Because of the shift from an elite to a mass

system there has been an increased participation in higher education compared with
former years, with the result that university resources are increasingly overstretched.
Large student numbers, decreasing resources and overextended staff is beginning to
characterize the state of higher education worldwide. For some, PBL is seen as a means
of teaching a large group of more diverse students than in former years, by using less
face-to-face contact. For example, if the students are learning in groups without a
member of the staff to facilitate the process, then the staff can be available to undertake
research and other activities that may help the survival of their department. A more
cynical perspective is to suggest that new and more interesting ways of learning than
l¢cture-based learning, such as PBL, are likely to attract students because they provide
“infotainment”; a liberal mix of information and entertainment (Ritzer, 1996). Ritzer has
also suggested that:

In addition to the demands of increasingly consumerist parents and students,

the pressure on colleges and universities to change is being fueled by economic

factors, especially the relative decline in the funding of higher education. With outside

funding being reduced, the university responds, among other ways, by cutting costs

and by attempting to attract and keep more new (and paying) “customers”. The new

means of consumption are attractive models because they not only excel at attracting

customers, but also at reducing costs. (p. 188)

According to Savin-Baden, this kind of infotainment will be particularly evident in

curricula that include the added attraction of information technology and distance
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learning components. Students will see kinds of learning such as this as efficient,

independent, low cost and fun. Thus, universities who utilize problem-based learning
“infotainment-style” will expect to attract more students whilst at the same time reducing
costs. She suggests that at an organizational level PBL may be adopted to solve practical
curricula difficulties as merging departments of the same discipline when two institutions
unite. Alternatively, PBL may be utilized when large subject areas, such as health
sciences, move into the university sector. Such schools have invariably been regional
satellites with different curricula and pedagogical emphases. In instances such as this,
problem-based learning has been adopted as a means of managing diverse curricula
agenda. (pp. 24-25)

Bernstein (1992) has argued that through their experiences as students, individuals
within higher education are in the process of identity formation. He has suggested that
this process may be seen as the construction of pedagogic identities, which will change
according to different relationships that occur between society, higher education and
knowledge. Pedagogic identities are defined as those that “arise out of contemporary
culture and technological change that emerge from dislocations, moral, cultural,
economic and are perceived as the means of regulating and effecting change” (p. 3).

Thus, according to Savin-Baden, pedagogic identities are characterized by the
emphases of the time. For example, in the traditional disciplines of the 1960’s, students
were inducted into the particular pedagogical customs of those disciplines, whereas
pedagogic identities of the 1990’s were characterized by a common set of market-related,

transferable skills. The difference between the two identities is that, while pedagogic
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identities are seen to be those that arise out of contemporary culture and technological

change, learner identities emerge from the process through which students seek to
transcend subjects, disciplines and the structures embedded in higher education. Thus,
in developing learner identities, some students are enabled to shift beyond frameworks
that are imposed by culture, validated through political agenda or supplied by academics.
They are facilitated in developing for themselves, possibly through an approach such as
PBL, the formulation of a learner identity that emerges from challenging the frameworks,
rather than having those systems and frameworks imposed upon them. (p. 32)

In relating this process of self discovery to the burst of innovations in technology,

according to Savin-Baden, it has been argued:

The technology is changing rapidly but underlying constructivist models of

learning are not part of the revolution. Learners still need to do things, to have

a sense of audience for, and feedback on, what they are doing, to feel personal

progress, to be provoked and guided in their learning and to celebrate their own

capabilities whilst acknowledging those of others. (Heppell and Ramondt, 1998,

p.26)

For the most part, Savin-Baden writes, PBL would seem to offer many students the
opportunity of (re) discovering their learner identity by learning to “make sense” for
themselves. The result is that PBL can go some way in helping students to understand
their situations and frameworks and thus present opportunities for personal and

pedagogical shifts to take place in their lives. (p. 34)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



55
According to Dolmans and Schmidt (2000), in PBL, students are actively involved in

their own learning. Preliminary discussion in the small group will help students mobilize
whatever knowledge is already available. Based on this prior knowledge, learners
actively construct explanatory models, which in turn facilitate the processing and
comprehension of new information. In addition, the new information is better understood
because students are stimulated to elaborate on it. Elaboration in the tutorial group takes
place through discussion and through answering questions. These activities help students
construct rich cognitive models of the problems presented to them (Schmidt, 1993)
because both conditions, activation of prior knowledge and elaboration, facilitate
students’ learning. Illustrative evidence for these claims comes from two experiments
conducted by Schmidt, De Volder, De Grave, Moust and Patel (1989) and by Schmidt
(1984). In these experiments, participants were asked to discuss a problem and elaborate
on possible explanations. Subsequently, these participants were required to study a
problem-relevant text. The participants who had discussed the problem recalled much
more information from the text than the control group. These data suggest that problem-
based analysis is indeed an effective knowledge activation and knowledge elaboration
procedure facilitating comprehension of and access to relevant new information.
(Dolmans & Schmidt, 2000, p. 252)

Dolmans and Schmidt continue to write that research has also shown that educational
strategies in which learning is seen as a passive process of transmitting information into
memory, usually characterized by a high level of external regulation by instruction,

encourage students merely to memorize information. (p. 252) On the contrary, according
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to Vermunt (1989), educational strategies in which learning is seen as an active

constructive process, usually characterized by a high level of internal regulation by
students, encourage students to relate and structure information. It is the learner’s actions
that accomplish constructive activities. Educational programs should be developed in
which students are encouraged to become architects of their own learning (Bereiter &
Scardamalia, 1989).

According to Schmidt and Moust, further research was conducted to examine to what
extent PBL affected cognitive processing. In 1984, Schmidt conducted a study focusing
on students’ activation of prior knowledge. He presented small groups of students
attending higher professional training with the following problem: “A red blood cell is
put in pure water under a microscope. The cell swells and eventually bursts. Another
blood cell is added to an aqueous salt solution. It shrinks. Explain these phenomena.” A
few years prior to this study, during their high school years, the students involved had all
been acquainted with the subject of osmosis, which is the underlying explanatory
mechanism for the phenomena described in the problem. Half of the students discussed
the red blood cell problem, while the other half discussed a problem about factors
affecting an airplane taking off. Both groups then read a text on osmosis and diffusion.
At a subsequent “free-recall test” the group that had discussed the blood cell problem
remembered almost twice as much information about osmosis as the other group. This
demonstrates that problem analysis in a small group indeed has a strong activating effect

on prior knowledge. (pp. 29 -30)
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Schmidt and Moust note that in another study Schmidt, De Volder, De Grave, Moust,

and Patel (1989) presented the red blood cell problem to novices, 14-year old high school
students, who had never studied the subject concerned. Therefore, the theory that these
students developed about the mechanisms and processes that could be responsible for the
phenomena described in the problem was expected to have a commonsense character. In
an attempt to account for the swelling of the blood cell, one group assumed, for instance,
that the membrane probably had valves that would let water in but would prevent it from
escaping again. Another group explained the shrinking of the cell by assuming that salt
has hygroscopic characteristics. According to them, the salt “soaked up” fluids from the
cell in the way that it would a wine-stained tablecloth. Subsequent to the discussion, a
six-page text about osmosis was distributed, both to groups that had tackled the blood cell
problem and to a control group that had discussed a neutral topic. The group that had
discussed the blood cell problem prior to reading the text remembered significantly more
about the text than the group that had studied an unrelated topic. These findings indicate
that activation of prior knowledge through problem analysis in a small group definitely
facilitates understanding and remembering new information, even if that prior knowledge
is only to a small extent relevant to understanding the problem — and sometimes
incorrect. What is interesting, however, is that students who studied the topic of osmosis
a few weeks before the experiment was conducted (called the “experts” by the authors)
did not profit as much by the experimental treatment as compared to the novices,
indicating that problem analysis is most helpful if students have only limited knowledge

of the subject. (p. 30)
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In regards to discovering the contribution of group discussion to the effect of PBL

according to Schmidt and Moust, we must first of all understand that individual prior
knowledge activation can be performed in several ways; for example, by giving students
questions or by asking them to write down everything they remember about a topic.
Does group discussion contribute more? De Grave, Schmidt, Belien, Moust, De Volder,
and Kerkhofs (1984) have compared effects of problem analysis in a small group with
individual problem analysis and direct prompting of knowledge about osmosis. They
discovered that small-group analysis had a larger positive effect on remembering a text
than individual problem analysis. Simply prompting already available knowledge had
the smallest relative effect. The investigators concluded that the confrontation with a
relevant problem and small-group discussion of that problem each have an independent
facilitating effect on prior knowledge relative to direct prompting of prior knowledge.
Group discussion, had, in particular, a considerable effect, suggesting that elaboration on
prior knowledge and learning from each other, even before new information is acquired,
are potent means to facilitate understanding of problem-relevant information. (pp. 30-31)
Researching further, Schmidt and Moust reported another study that was conducted
focusing on cognitive processing while involved in problem discussion. Research by
Moust, Schmidt, De Volder, Belien, and De Grave (1986) demonstrated that the quantity
of one’s contribution to the discussion and its quality were unrelated to achievement.
This led the researchers to the conclusion that subjects not or less participating in the
discussion elaborate as much as those who do participate without verbalizing their

elaborations to the same extent as the latter. The more silent students were involved in
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what they called “covert elaboration.” In other words, these students are elaborating

without sharing their conclusions with their fellow students. (p.32)

In an exploratory study, according to Schmidt and Moust, Geerligs (1995) investigated
to what extent students participating in tutorial groups were really task-focused; for
example, were actually involved in the thinking about the problem at hand. He followed
five tutorial groups during ten subsequent sessions in the first and second year of the
health sciences curriculum (at Maastricht University in the Netherlands). Geerligs used
the technique of thought sampling for his study. At irregular intervals a beeper was
activated and the tutor asked the students to write down their thoughts just before the
beeper was heard. The results showed that 74% of students’ thoughts were task-related,
whether content-related (55%), procedure-related (11%) or reflective thoughts (8%).
Task-irrelevant thoughts accounted for 16%, whereas 10% of students’ thoughts were
classified as miscellaneous or as reflecting an absence of thought. This research suggests
that students in problem-oriented environment are, most of the time, actively involved in
the processing of problem-relevant information. The Moust and colleagues (1986) study
suggests that, contrary to popular belief, more silent students do not appear to be less
task-oriented. (p. 32)

There is also evidence for constructive processes in small-group tutorials report
Schmidt and Moust. In a recent study, De Grave, Boshuizen, and Schmidt (1996)
investigated the ongoing cognitive and metacognitive processes during the phase of
problem analysis by analyzing the verbal communication among group members and

their thinking processes. Thinking processes were tapped by means of a stimulated
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recall procedure. Directly after a tutorial session, each participant individually reviewed

a videotape of the session and was requested to stop the tape whenever he or she would
recall particular thoughts that came up during discussion. The investigators analyzed the
verbatim transcripts or “verbal protocols” of the interaction in the tutorial group, and the
“recall protocols” of individuals to study to what extent the ongoing processes could be
described as theory construction, and whether there was evidence of conceptual change
in small-group tutorials. The authors discovered that the verbal protocols were
dominated by attempts at theory building, causal reasoning, and hypothesis testing.
Considerable time was also spent on what the authors described as data exploration
(finding out what the significance is of the various cues in the problem) and problem
definition. Less attention was given to procedures and metareasoning. By contrast, the
recall protocols reflected metareasoning. Students evaluated the appropriateness of their
prior knowledge, reflected on the learning process, and reflected on strategies of thinking.
It seems that, while thinking, students prepare their utterances and assess to what extent
they are relevant to the task at hand. They also pay thought to the process of
collaboration, although this category hardly shows up in the actual verbal interaction.
This indicates that students are sensitive to the way the group collaborates and take their
own contributions in this respect into account. Theory construction and evaluation are
also prevalent in the stimulated recall protocols. Interestingly, the investigators found
“bursts” of theory construction, alternated by data exploration. It seems that ideas are
proposed in a cyclical fashion that continues during the whole session. Even in the last

three minutes of the twenty-minute meeting, new ideas were proposed. In addition, the
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patterns of verbal interaction and individual thought were rather similar, thoughts being

both a response to what is said and a precursor. Finally, the authors presented evidence
for conceptual change as a result of initial problem discussion. Students evaluate what is
proposed by other students and are influenced by the arguments exchanged, leading to
conceptual change. This is a somewhat surprising finding, because it was expected that
conceptual changes would result largely from reading the literature. (pp. 34-35)

Schmidt and Moust question if PBL enhances a student’s long-term retention of
information. An assumption of constructivist learning is that education becomes more
personally meaningful. If this is so, then knowledge acquired should be retained over
longer periods. To test this assumption, Tans, Schmidt, Schade-Hoogeeven, and
Gijselaers (1986) compared achievement of physiotherapy students randomly allocated
to either a problem-based or to a lecture-based version of a course in muscle physiology.
Students in the problem-based course performed significantly poorer on an immediate
multiple-choice test. However, a free-recall test of core knowledge taken after six
months showed the reverse effect: students under the problem-based condition recalled
up to five times more concepts than the control group. This finding, along with the
findings of Martensen, Eriksson, and Ingelman-Sundberg (1985), and Eisenstaedt, Barry,
and Glanz (1990), suggests that PBL induces students to retain knowledge much longer
than under conventional teaching conditions. Results from these studies seem to indicate
that initial learning may be poorer, possibly because students under this condition learn
less initially, but process the information more extensively. (p. 34)

Schmidt and Moust investigated the extent in which PBL affected intrinsic motivation.

In a series of studies done by De Volder & his colleagues (De Volder, Schmidt, De
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Grave and Moust, 1989; De Volder, Schmidt, Moust & De Grave, 1986), attempts have

been made to see to what extent group discussion about a problem would increase
intrinsic interest in problem-related subject matter. Groups were presented with either
the blood cell problem or with a problem describing a plane taking off from Amsterdam
airport. Immediately after the discussion, the students were asked to indicate to what
extent they were interested in receiving information about osmosis. After having studied
a text on the subject, they were asked whether they would like to read more about the
subject and whether they were interested in additional information sent to them by the
investigators. Before, as well as after having studied the text, the groups that had tackled
the blood cell problem displayed significantly greater intrinsic motivation than the group
that had studied the airplane problem. Schmidt (1983a) found that this higher intrinsic
motivation also demonstrated itself in the fact that significantly more students
participating in the blood cell discussion had signed up to attend a lecture about osmosis
than those who had not participated in that discussion. Program evaluations carried out
routinely in Maastricht University curricula, suggest that students consider PBL highly
motivating, a fact that is also demonstrated in consumer studies of higher education
carried out nationally in the Netherlands. In these studies, Maastricht University
curricula are mostly nominated number one in their category, primarily because of PBL.

(pp. 34-35)

A Framework for PBL

Engel (1997) writes that where problem-based learning has been adopted as the
mainstay of the curriculum, its application is expected to fulfill two quite distinct

purposes. One aim is to use problem-based learning as a method that will assist students
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towards achieving a specific set of objectives, that is to become capable in a set of

competences (see below) that will be important to them throughout their professional life,

irrespective of the precise branch of the practice in which they come to practice:

1. Adapting to and participating in change.

2. Dealing with problems, making reasoned decisions in unfamiliar situations.
3. Reasoning critically and creatively.

4. Adopting a more universal or holistic approach.

5. Practicing empathy, appreciating the other person’s point of view.

6. Collaborating productively in groups or teams.

7. Identifying own strengths and weaknesses and undertaking appropriate
remediation, eg through continuing, self-directed learning. (pp. 18 — 19)

Engel continues to write that Barrows (1986) has analyzed the various educational
practices that use the appellation “problem-based learning”. Only one method of
problem-based learning can be expected to contribute optimally to the achievement of the
generalizable competencies cited above. This is also the only problem-based approach
that will consistently support effective adult learning. The following steps present a
condensed illustration of the “pure” form of problem-based learning (Barrows and

Tamblyn, 1980) and may serve to support Barrow’s contention.

1. Active learning through posing own questions and seeking the respective answers.
2. Integrated learning, learning in a variety of subjects or disciplines concurrently
through learning in the context in which the learning is to be applied in real-life

situations.
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3. Cumulative learning to achieve growing familiarity through a sequence of

learning experiences that are relevant to the student’s goals, experiences that become
progressively less straightforward but more complex, as well as less non-threatening but
progressively more challenging.

4. Learning for understanding, rather than for recall of isolated facts, through
appropriate opportunities to reflect on their educational experiences and through frequent
feedback, linked with opportunities to practice the application of what has been learned.
(p- 19)

Therefore, according to Engel, there are also important and essential components of a

problem-based curriculum, which are:

1. Cumulative learning:
No subject or topic should be studied in finite depth at any one time, rather it should be
reintroduced repeatedly and with increasing sophistication whenever it contributes
legitimately to reasoned decision making in a problematic situation.
2. Integrated learning:
Subjects should not be presented separately but rather be available for study as they relate
to a problem.
3. Progression in learning:
As the students mature so the various aspects of the curriculum (eg. working in groups,
relationship between theory and practice) must change and progress.
4. Consistency in learning:
The aims of PBL must be seen to be supported in every facet of the curriculum and in the

way it is implemented (e.g. students must be treated throughout as responsible adults). It
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should never be perceived as merely the sugar on a bitter pill; summative assessment

should be used sparingly and should test for application, not merely recall of knowledge
(Feletti et al, 1983); adequate human and material resources must be available to support
individual, self-directed study. (p. 23)

According to Watson and Groh (2000), when the Institute for Transforming
Undergraduate Education (ITUE) was formed at the University of Deleware to promote
reform of undergraduate education through faculty development and course design, the
adoption of PBL into their program framed the discussion of general education reform to

ensure that every student will be able to do the following:

1. Attain effective skills in oral and written communication, quantitative reasoning,
and the use of information technology.

2. Learn to think critically to solve problems.

3. Be able to work and learn both independently and collaboratively.

4. Engage questions of ethics and recognize responsibilities to self, community, and
society at large.

5. Understand the diverse ways of thinking that underlie the search for knowledge
in the arts, humanities, sciences and social sciences.

6. Develop the intellectual curiosity, confidence, and engagement that will lead to
lifelong learning.

7. Develop the ability to integrate academic knowledge with experiences that extend
the boundaries of the classroom.

8. Expand understanding and appreciation of human creativity and diverse forms of

aesthetic and intellectual expression.
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9. Understand the foundations of U.S. society, including the significance of its

cultural diversity.

10. Develop an international perspective in order to live and work effectively in
global society. (Engle, pp. 20-21)

According to Engle, there are consequences in using PBL. First, a central education
committee will need to ensure that the overall curriculum, with its progression through
the years of the course and its philosophy, is implemented through sub-committees that
are not staffed on the basis of subject representation (Clarke, 1984). Second, each system
needs to develop a “discipline map” that provides a hierarchical overview of the
principles and concepts which the subject experts expect students to learn. When this
concept has been justified in terms of curriculum objectives, to the satisfaction of the
education committee, it can be transformed into a “road map” that shows when the
principles and concepts are studied, repeatedly, in relation to the agreed progression of
problems. Third, an overall curricular structure must be devised that allows students to
progress towards mastery in each of the generalizable competences. Fourth, the
academic staff need time to become informed about the need for change, the nature of the
change and its consequences. (pp. 23-24)

Listed below is the table developed by Barrows and Tamblyn further illustrating the

process to follow when using the “pure” form of PBL (Engel, pp. 20 -21).
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Table 2.1

Condensed THustration of the “Pure” Form of PBL

The first problem-based groups session

The process

The goals

The outcomes

The tutor starts the session with

the presentation of a problem
that a new graduate might be
faced with. He or she may
show a short video tape, play a
brief audio recording or
distribute a written account.

The students are stimulated to
attempt to tackle a realistic
problem in the field in which
they wish to become
competent.

Learning in the context in
which it is to be applied is
remembered longer and
can be retrieved more
eastly for application in
the context in which it is
to be used. Relevance to
the goals of the learner
provides an incentive to
learning.

The students are expected to
organize their thoughts about
the problem and to attempt to
identify the broad nature of the
problem and the factors or
aspects involved in the
problem.

The students practice
observation and succinct
presentation of what has been
observed. The students are
challenged to begin by
applying their existing
knowledge and experience.

Learning is cumulative,
leading to increasing
familiarity. Stimuiation of
existing knowledge
facilitates anchoring of the
new knowledge.

After a period of brainstorming
in relation to underlying
causes, mechanisms and
solutions the students are
encouraged to examine each of
their suggestions more
critically.

The students are given
constant practice in a logical,
analytical, and scientific
approach to unfamiliar
sttuations.

This facilitates the
progressive development of
a mental process for the
storage, retrieval and
application of knowledge.

Throughout the discussion the
students will quite naturally
pose questions on aspects that
they do not understand or need
to know more about. These
questions will also be recorded
by the scribe.

The students are consistently
encouraged to identify what
they do not yet understand or
know and to regard this as a
challenge to further learning
(not as a disgrace).

Adults find it easier to learn
if they can ask their own
questions and seek answers
to their own questions.

Before the end of the session,
the tutor will help the students
to concentrate on questions that
are particularly important at
this stage of their studies. The
students decide which of these
questions they will all want to
follow up and which questions
they will leave to individuals
who will subsequently teach
their fellow students.

Students are helped to
recognize that nothing is ever
learned completely, and that
learning in a variety of
subjects/topics is concurrent in
order to be applied in an
interrelated fashion. Also that
when a great deal has to be
learned, the task needs to be
shared with other students.

Integration of learning
assists integrated
application. Cooperation is
fostered instead of

competition with colleagues.
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The second session

The process

The goals

The outcomes

The tutor starts the session by
encouraging the students to
reflect on what they have
learned towards answering the
questions that are still on the
flipchart or board. They will
start by exploring each others’
answers to the questions which
all the students had decided to
follow up. The next step is to
invite individual students to
pass on to their peers the
insights they have gained from
their study of questions which
they alone had agreed to tackle.

The students practice
exchanging information on the
usefuiness of various sources
of information. They practice
sharing new learning by
presenting it to their peers and
by questioning each other.

They learn how tc obtain
information from various
sources, including
consultation of experts.
They learn how to convey
information and how to
question others critically but
without causing offense.
Active use of what has been
learned and feedback on
how well new learning has
been assimilated help to
embed new information in
long-term memory.
Students learn how to
compare their performance
with that of their peers and
to identify their own
strengths and weaknesses.

New knowledge and
understanding is applied to the
original problem. The students
consider whether their earlier
conjectures or hypotheses can
be reordered or refined, and
what further information about
the problem will assist in its
further exploration.
Throughout both sessions the
tutor can provide further data
about the problem when the
students have advanced cogent
reasons for access to such
information. A definitive
resolution of the problem may
not be necessary, particularly
early in the course.

The students practice the
application of new knowledge
to the original or similar
problem.

They practice transfer of
knowledge through
application in a realistic
context.

Perhaps, once every two weeks,
at the very end of a second
session, the tutor will call “time
out” and stimulate the group to
reflect on how their studies are
progressing, what they have
learned, how their learning fits
together, how they, as
individuals, are progressing and
how they have functioned as a

group.

Students are encouraged to
reflect on what they have
learned, how they have
learned and how they have
contributed to the group’s
work.

Reflection on recent
experiences is an effective
method of learning; wisdom
through reflection.
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According to Savin-Baden, Boud (1985) suggested that PBL differs according to the

nature of the field and the particular goals of the program. He noted that developments in
PBL have drawn on a number of ideas in addition to problem-centeredness, the most
important of which he sees as student-centeredness. Boud subsequently outlined eight

other characteristics of many problem-based learning courses:

1. An acknowledgement of the base of experience of the learners.

2. An emphasis on students taking responsibility for their own learning.

3. A crossing of boundaries between disciplines.

4. An intertwining of theory and practice.

5. A focus on the process of knowledge acquisition rather than the products of such
processes.

6. A change in staff role from that of instructor to facilitator.

7. A change in focus from staff assessment of outcomes of learning to student self-
and peer assessment.

8. A focus on communication and interpersonal skills so that students understand
that in order to relate their knowledge, they require skills to communicate with others,
skills which go beyond their area of technical expertise.

Savin-Baden continues writing that what is required are forms of PBL that not only
offer students opportunities for crucial contestability but also simultaneously offer them
real choices about what and how to learn. Critical contestability is a position whereby
students understand and acknowledge the transient nature of a subject and discipline

boundaries. They are able to transcend and interrogate these boundaries through a
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commitment to exploring the subtext of subjects and disciplines. Knowledge is thus

~contingent and contextual and as students interrogate the boundaries, the boundaries
move continually in relation to one another. This will mean that a move is required
beyond mere dialogue about the relationship between conflicting experiences and
ideological images. Curricula are required that offer opportunities in learning that may
enable students to realize how they construct their learner stances in relation to learner
identity, learning context, peers, staff, and past, present and future learning. This
demands an understanding of the kinds of problem-based learning that embrace the
notion of critical contestability and that bridge or fill the gaps between competing agenda.
PBL for critical contestability will offer students opportunities to embrace, challenge, or
transcend the theories and practice put before them. Yet what might be the mean by
which students can be enabled and supported in the development of a learner identity that
reflects the notion of critical contestability? In order to address this question the kinds of
problem-based learning curricula on offer need to be examined, some of which go some
ways towards the ideal of critical contestability and others which offer little beyond
instrumental reasoning. The following series of models (see Table 2.2) are offered as a
means of understanding ways in which learners are enabled and disabled in the process of
constructing knowledge for themselves, depending on the form of PBL with which they

are faced. (pp. 123-125)
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Table 2.2
Categories Model 1 Model I1 Model 11 Model IV Model V
PBL for PBL for PBL for PBL for PBL for Critical
Epistemologic | Profession | Interdisciplinary | Transdisciplinary | Contestability
al Competence | al Action Understanding Learning
Knowledge | Propositional. | Practical Propositional, The examining Contingent.
and performative and testing out of | contextual and
perform- and practical. given knowledge | constructed.
ative. and frameworks.

Learning | The use and The The synthesis of | Critical thought A flexible entity
management outcome- knowledge with | and decentering that involves
ofa focused skills across oneself from interrogation of
prepositional acquisition | discipline disciplines in framework.
body of of boundaries. order to
knowledge to | knowledge understand them.
solve or and skills
manage a for the
problem. work

place.

Problem | Limited — Focused Acquiring Characterized by | Multidimension

scenario solutions onreal-life | knowledge to be | resolving and al, offering
already known | situation able to do, managing students options
and are that therefore dilemmas. for alternative
designed to requires an | centered around ways of
promote effective knowledge with knowing and
cognitive practical action. being.
understanding. | solution.

Students Receivers of Pragmatist | Integrators Independent Explorers of
knowledge s inducted | across thinkers who take | underlying
who acquire into boundaries. up a critical structures and
and profession stance towards belief systems.
understand al cultures learning.
prepositional who can
knowledge undertake
through practical
problem- action.
solving.

Facilitator | A guide to A A coordinator of | An orchestrator A commentator,
obtaining the demonstrat | knowledge and | of opportunities a challenger and
solution and to | or of skills | skill acquisition | for learning (in decoder of
understanding | and a across its widest sense). | cultures,
the correct guide to boundaries of disciplines and
prepositional “best both. traditions.
knowledge. practice”.

Assessment | The testing of | Testing of | The examination | Opportunity to Open-ended and
a body of skills/com | of skills and demonstrate flexible.
knowledge to | petencies knowledge ina | integrated
ensure for work - | context that may | understanding of
students have | place have been skills and
developed supported | learned out of personal/prepositi
epistemologic | by body of | context. onal knowledge
al competence. | knowledge across disciplines
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Model I, according to Savin-Baden, is characterized by a view of knowledge that is

essentially propositional, with students being expected to be competent in applying
knowledge in the context of solving, and possibly managing, problems. Those wedded to
a concept of knowledge of this sort would be unlikely to debunk the myths connected
with this view of knowledge since in Model I what counts as valid knowledge is defined
in advance and all other viewpoints are largely ruled out. Students are expected,
therefore, to know how to use propositional knowledge to solve given problems. Thus,
knowledge 1s seen as being certain and the solutions of the problems are already known
to the staff and known to be specific by the students. Problem-based learning is therefore
used as a means of helping students to learn content. As such, problems situations are
seen as the means by which students become competent in knowledge management and
in covering the required content in the curriculum. In practice, problem-based learning
will largely be based within a particular discipline area, such as economics or
engineering, and the problem scenarios will be based on key concepts about which
students are expected to know. Model I has many of the components of problem-based
learning. What is different about Model I is that problem-based learning is also being
used to enable students to develop problem-solving abilities, to become competent in
applying their knowledge to solve problems, and, in parallel with professional practice, to
test students’ understanding of what has been taught. (pp. 125-126)

Savin-Baden writes that Model II of problem-based learning has, as its overarching
concept, the notion of “know how”. Action is seen here as the defining principle of the

curriculum whereby learning is both around what it will enable students to do, and
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around mechanisms that are perceived to enable students to become competent to

practice. Through this process of problem-based learning, students learn how to
problem-solve and to become competent in applying this ability to other kinds of problem
scenarios and situations within given frameworks. So, the students develop critical
thinking skills for the work place, interpreted somewhat narrowly as the ability to use
problem-solving abilities in relation to propositional knowledge as a means of becoming
competent in the work place and being able to turn on these skills at any given point. (p.
128)

This kind of model, Savin-Baden remarks, is seen and has to a large extent emerged
from, those curricula that have strong links with public and private industry and which
are largely influenced by the world of work such as business studies, social work, and
occupational therapy. The limit of this model is its tendency to focus on skills acquisition
in the context of the university with the somewhat mistaken assumption that these can
necessarily be transferred to the world of work (Bridges, 1993; Harvard et al., 1998).
What will be needed in this kind of problem-based learning are concepts of skills and
know-how firmly rooted in the notion of skills with cognitive content and professional
judgment. (p. 129)

In Model I of problem-based learning, Savin-Baden explains, there is a shift away
from a demand for mere know-how and propositional knowledge. Instead, problem-
based learning becomes a vehicle to bridge the gap between the know-how and know-that
and between the different forms of disciplinary knowledge in the curriculum. In practice

what occurs is an attempt by staff to develop in their students a form of understanding
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that is interdisciplinary, both across forms of propositional knowledge and in the sense of

using meta-skills across the boundaries of the world of work and the academic context.
(p. 130)

In Model III the student works, learns, and develops herself within subjects and
disciplines, Savin-Baden states. She (the student) understands that disciplines taught as
discrete entities do overlap, but that she must make the necessary connections for herself.
The connections she makes are in the relationships berween the disciplines. Learning is
therefore seen here as knowing and understanding knowledge from the disciplines, and
also recognizing the relationship between them, so making sense for herself both
personally and pedagogically. This kind of problem-based learning unites disciplines
with skills (of all sorts), such that the student is able to see, from her stance as a future
professional, the relationship between her personal stance and the propositional
knowledge of the disciplines. She is enable to develop not only an epistemological
position but also a practice-related perspective that integrates knowing-that with
knowing-how. (p. 131)

In Model IV, Savin-Baden writes, problem-based learning operates in a way that
enables the students to recognize that disciplinary boundaries exist but that they are also
somewhat illusory, that they have been erected. The student might transcend boundaries
but he is not likely to challenge the frameworks into which disciplinary knowledge is
placed. According to Popper (1970), all thought (and presumably action and experience),
takes place within some kind of framework, although we are not forever confined to this

framework. Barnett (1994) has argued that Popper avoided the issue that the practical
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rules of a particular framework forbid an examination of that framework. To do so would

run counter to the very nature of the framework, because by deconstructing one
framework that is the basis of the discipline, other related frameworks thereby become
problematic as all the other connecting boundaries become problematic. In Model IV,
the frameworks are not reframed (as in Model V) since to do that would risk jettisoning
those frameworks. Instead, what occurs in practice is that knowledge and skills are “kept
in their place” and that students have an overview of the frameworks, which does not risk
disturbing them. (p. 131)

Students in this model, Savin-Baden explains, tend to adopt such stances as
pedagogical autonomy, a position of learning that they perceive will offer them the
greatest degree of autonomy. For these students learning does not have to fit entirely
within the remit of that defined by authorities, and thus students are independent in
making decisions about how they can learn. Learning here, therefore, involves utilizing
critical thought to decenter one’s self from disciplines in order to transcend them. Here,
decentering (Habermas, 1990) is not seen in the Habermasian sense of a radical
transcendence of one’s prior beliefs, personal needs and social norms, but in terms of a
reflection on, and an openness towards, the stances of others and, therefore, necessarily
an evaluation of one’s own. It is also about integrating what one knows tacitly with what
else is on offer and as a result integrating and transcending boundaries simultaneously.
Students are therefore encouraged to integrate their learning into their deepest level of
understanding and consequently to integrate theory and practice across disciplinary

boundaries, knowing that the boundaries are somewhat arbitrary. (p. 132)
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In this mode! of problem-based learning, according to Savin-Baden, students are

encouraged to adopt a critical position towards knowledge, themselves and their peers,
and to use the problem-based learning group as a place in which to examine and test out
personal and pedagogical frameworks. Students here will tend to develop a highly
autonomous position as individuals within a group, and as a group. They will elect to
use the group to resolve dilemmas and to discover meaning in their lives, to the extent
that the facilitator becomes an orchestrator of opportunities. The danger with this model,
however, is that the facilitators see students as such autonomous learners that they opt
out of facilitating the group that is moving towards a position of criticality. This reduces
facilitation to a skills-based task that focuses purely on process and ignores the quality of
what students can actually produce and feed back to the group. Thus, instead of the
students integrating knowledge and skills across the boundaries, by, as it were, filling the
gaps between disciplines for themselves, as in Model III, here they take the position of
being critical thinkers; autonomous learners who use discipline boundaries to make sense
of multiple ways of knowing. (p. 132)

Finally, in Model V, Savin-Baden writes that this form of problem-based learning is
one that seeks to provide for the students a kind of higher education, which offers, within
the curriculum, multiple models of action, knowledge, reasoning, and reflection, along
with opportunities for students to challenge, evaluate and interrogate them. Students will
therefore examine the underlying structures and belief systems implicit within a
discipline or profession itself, in order to not only understand the disciplinary boundary

but also its credence. They will transcend and interrogate disciplinary boundaries
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through a commitment to exploring the subtext of those disciplines. Thus, students are

encouraged to challenge borders, create new borders, live and work in the border country
and, at the same time, begin to know how to live in that country (Giroux, 1992).
Knowledge here is seen as being constructed by the students, who begin to see
themselves as creators of knowledge, and who become able to build on and integrate
previously learned knowledge and skills with material that is currently being learned.
Students are encouraged to evaluate critically both personal knowledge and propositional
knowledge on their own terms; thus the student embraces knowledge and also queries it.
(p. 133)

Therefore, according to Savin-Baden, in the context of their peer group, students are
encouraged to make knowledge claims that are put before the group for examination by
others in order to facilitate shifts not just towards critical contestability but also ideally
towards the acquisition of a critical spirit (Barnett, 1997), through which students can
evaluate themselves, the world and knowledge in relation to one another. Individuals
will use dialogue and argument as an organizing principle in life so that through dialogue
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