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Abstract

Teachers and designers in a range of disciplines are interested in engaging their students in
authentic activities that reflect the experiences of practitioners and have begun to explore
the potential of cases to present the complexity of real-world situations. Despite a long
tradition of cases in legal, medical and business education, there is little empirical research
on which to base the design and implementation of case-based approaches. This study
addresses this gap by investigating learners’ understanding of multimedia design and
development derived from the analysis of two real-life cases, and how this understanding

supports learners in their own design projects.

A qualitative case study approach was used to follow a class of graduate-level students
enrolled in a technology-supported, case-based subject designed using Jonassen’s (1999)
model for a constructivist learning environment. The study was guided by three key
questions: (1) How do learners interpret the case materials? (2) How do learners develop
solutions to their project design tasks? (3) What aspects of the projects and cases do
learners reflect on at the end of the subject? Student work from case analysis, group project
and reflective tasks was collected as a key data source. This was complemented by
interviews with students and their instructor, observations by the researcher at class
meetings, and the collection of documents, such as discussion list records and subject files.
Data analysis was guided by the research questions, but also sought to identify emergent

themes and issues.

The study found that the case analysis task produced a diverse range of responses from
students, both in terms of the issues discussed and the type of responses elicited. Learners
found the cases useful in raising their awareness of project issues, and suggesting design
approaches and management strategies. The critical role of discussion and reflection in
developing students’ understanding of multimedia design and development emerged. The
study also revealed some of the limitations of the case approach and highlighted the need
for strategies that support learners’ thinking and reasoning. The findings have implications

for the design of cases and suggest avenues for further research.
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Chapter One

Introduction to the Study

1.1 Introduction

Many teachers recognise the value of involving their students in tasks that reflect the way
knowledge and skills are used in practice. The challenge is to design learning environments
that incorporate these authentic activities and the realistic contexts needed to support them.
One popular method for illustrating the complexities of real life is with cases that present
detailed accounts of situations through the actions of key characters, the issues that arise
and the outcomes that eventuate. Despite the widespread use of case methods across a
variety of disciplines, there is little research to support claims for its effectiveness and little

is known about how learners make use of case materials.

This study investigated learners’ experiences of a technology-supported, case-based
learning environment developed for a graduate subject in which student teams designed and
developed multimedia packages for real clients. The aim of the study was to gain a fuller
understanding of the different ways in which learners interpret contextually rich case-based
materials and how they use that understanding in their own projects. It is hoped that this
improved understanding will inform the design of these types of case-based learning

environments, particularly so that appropriate support can be provided to learners.

This chapter outlines the purpose and context of this study by explaining the background to
the investigation, the setting in which it was conducted, the research strategy adopted, the
questions that guided the inquiry, and the significance and limitations of the findings. The

final section provides an overview of the remaining chapters in this thesis.



1.2 Background to the study

Many theorists argue the importance of providing students with authentic experiences -
experiences that reflect real-world ways of knowing and doing. It is thought that such
experiences allow learners to transfer knowledge from formal education to practice, and so
provide opportunities for meaningful learning. These ideas are based on recent re-
conceptions of learning which suggest that:
* people transfer learning with difficulty, needing both context and content learning
* skills and knowledge are best acquired within realistic contexts

* assessment must take more realistic and holistic forms (Grabinger, 1996, p. 667).

In creating learning environments to support these authentic activities, designers must
consider how to bring experiences that reflect the nature of real-world practice into formal
educational settings. The learning designs that have emerged draw on constructivist and
situated theories of learning as a theoretical basis and make use of multimedia and Internet
technologies. These highly contextual learning experiences and environments aim to
support learning by:

* providing learners with access to dynamic, real-life data sources which they can
manipulate and analyse (Natesan & Smith, 1998)

* setting information and activities within realistic environments and situations, for
example through information landscapes and virtual reality (Cognition and '
Technology Group at Vanderbilt, 1997; Harper & Hedberg , 1997; Herrington &
Oliver, 1997; McLellan, 1991)

* incorporating computer-based cognitive support tools, such as concept mapping,
statistical software and communication tools (Jonassen, 1996; Jonassen, Prevish,

Christy & Stravrulaki 1999).

These learning environments present rich, detailed descriptions of complex, realistic
situations as a stimulus for analysis and/or problem-solving activities. Various forms of
situation-specific materials, or cases, have long been used in legal, medical and business

education, and more recently have become popular in a host of other disciplines. This has



seen the emergence of both distinctive forms, such as the problem-solving approach
developed by Barrows (1994), and significant innovations, such as case writing activities in

teacher education programs (Kagan, 1993).

Although much attention has been paid to evaluating and developing particular styles of
case-based learning (Albanese & Mitchell, 1993; Christensen, 1987) there has been little in
the way of empirical research investigating what students learn from different genres of
cases and instructional methods used (Grossman, 1992). Recent research work, particularly
in the area of teacher education, has begun to reveal more about the outcomes of various
case-based approaches, but these are yet to form a well-connected body of knowledge. In
particular there is still much to be learned about how individuals respond to case-based

learning (Ertmer, Newby & MacDougall, 1996).

This study sought to address this gap in the research by investigating how learners in a
graduate level education subject developed their understanding of multimedia design and
development through analysis of two real-life cases, and how they then applied that
knowledge to the design of their own projects. This setting also provided an opportunity to
explore the potential for cases to bring students into contact with the complexities of real-
life instructional design problems which are typically ill-defined and require the application
of situational knowledge (Ertmer & Russell, 1995; Rowland, Fixl & Yung, 1994). The use
of cases in instructional design education is relatively new and therefore there has been
little research work in this area on which to build. This situation suggested that the study

should be of an exploratory nature.

1.3 Research strategy and context

The exploratory nature of this study made it well-suited to a qualitative approach. As
Creswell (1994) suggested, qualitative techniques are useful for exploring research
problems on topics about which little information exists — specifically when variables are
not known, context is important and the theoretical base is undeveloped. Furthermore, the

focus on understanding more about students’ individual interpretations is consistent with an



emphasis on the participants’ perspectives, which is also a feature of a qualitative mode of

inquiry.

The investigation used a case study approach that allowed the researcher to undertake a
detailed examination of the setting. This strategy was chosen for its strength in addressing
the ‘how’ and ‘why’ questions within real-life contexts, of particular relevance in situations
such as this one, in which “the boundaries between the phenomenon and context are not

clearly evident” (Yin, 1994, p. 13).

The investigation was set within the context of a graduate-level subject in which students
formed collaborative project teams. Each team worked with a real client to develop a
solution to an educational or training problem. Jonassen’s (1999) model for a constfuctivist
learning environment provided a framework for the overall learning design. A key feature
of this model is the inclusion of related cases as resources to support authentic project
activities. The design of the materials and activities was informed by the conceptual and

research literature on case-based learning and by pilot testing with two class groups.

Two cases were chosen for full development, each focusing on a multimedia CD-ROM
product developed by the Interactive Multimedia Learning Laboratory at the University of
Wollongong. The case materials included: an overview, a timeline, interviews with key
informants and access to original documents and prototypes. These resources were
developed from interviews with project staff and examination of archival materials
including project diaries, meeting notes and communication records. A three-phase learning
design was developed incorporating individual and group activities that would assist

students develop their understanding of multimedia design.

The study followed the students through each of the three phases. During the first phase the
learners analysed the cases through individual and collaborative tasks. Of particular interest
at this stage were differences in the ways the learners interpreted the cases and approached
the analysis task. The study then followed the students through the second phase as they

worked in teams to develop their projects. This task sought to provide them with experience



with authentic design problems. The focus of the investigation at this stage was to
understand the context of the project experience for each team, and where possible identify
influences of the case projects. The final phase of the learning design required learners to
reflect on their project experiences by preparing an individual paper and a collaborative
case. This stage of the investigation was concerned with the aspects of the project

experience learners focused on and the connections they made with the cases.

All 12 students enrolled in the campus-based subject, offered in Spring Session 2000,
participated in the study. Student work and interviews comprised the primary data sources
for the study. Student work was sourced from writing and discussion activities and
multimedia design tasks. Semi-structured interviews with participating students provided
further insights into the way learners interpreted and made use of case materials.
Observations made during class meetings and records of electronic discussions provided
additional sources of information, which supported interpretation of other data. The

researcher’s own reflections were also recorded throughout the investigation.

After the data collection was complete, written and assessment work and interview
transcriptions were coded and analysed to identify categories and themes. Coding schemes
for students’ written and interview responses were derived from emergent themes in the
data and the research sub-questions. Coding for assessment work was based upon emergent

themes, assessment criteria and evaluation protocols from the literature as appropriate.

1.4 Research questions

The study was guided by a broad research question: How do learners use contextual
information presented in cases to construct meaning and solve problems? This addresses
one of the central claims in the literature - that from the study of particular cases learners

develop knowledge that is useful when they are faced with similar problems.

From this central question, sub-questions were developed which, in keeping with the
qualitative approach taken, evolved over the course of the study. These questions, listed

below, probe different facets of learners’ interpretations of case information and the



relevance of the cases to the design and development of learners’ own projects. The
questions relate to the three phases of the learning design — analysis, project and reflection

— and explore the nature of these activities and the outcomes for the learners.

Question 1: How do learners interpret the case materials?

This question was concerned first of all with investigating what students learned from the
cases. In particular, with determining the ideas they developed about the project
development process, the design and management issues they focused on, how they related
the case projects to their previous experiences, the similarities and differences they

identified, and the general principles they derived in their analyses.

The question also encompasses how learners approached the task and what types of
responses they gave. For example, did they tend to describe the case events or did they try
to interpret beyond the information given? Also, what kinds of strategies did they use when
working on the case analysis task? How did they use the case documents and other
resources provided? The role of the discussion activities — small group and whole class — in

helping learners develop their interpretations of the cases was also considered.

Question 2: How do learners develop solutions to their project design tasks?
The study was also concerned with following the development of the group design projects.
In addressing this question the researcher considered how the teams defined their design
problems and presented proposed solutions in their design statements, how they realised
their ideas in their prototypes, and the issues they faced in working on the projects. As the
main focus of this study was on the interpretation and use of cases, this line of inquiry
provided the contextual data needed to understand the learners’ reflections, rather than to

investigate collaboration and group work.

Question 3: What aspects of the projects and cases do learners reflect on at
the end of the subject?

Learners’ reflections at the end of the subject provide insights into how their project
experiences helped them to further develop their understanding of multimedia design and
development. Also of interest were the links learners made between their project

experiences and those presented in the case projects.

6



1.5 Significance and limitations of the study
The study makes a contribution to the research on case-based methods by:

* addressing the significant gap between theory and practice which results from
limited investigation of the learners’ experiences of case-based learning

* seeking to understand more about how individual learners make use of case
resources to build their own understanding and how they apply that knowledge to
new situations |

* providing an in-depth account of a situation and its particulars such that other
researchers can make comparisons with their own findings

* considering the implications of the different approaches adopted by learners for the

design of case-based learning environments and the support needed by learners.

While the case study approach offers an opportunity to explore a situation in depth, a
number of limitations are associated with the method, namely the inability to generalise

from the findings and the influence of the researcher’s own subjectivities.

A case study such as this one investigates a complex situation that is bounded in terms of
place, time and participants. Although some studies claim to focus on typical cases,
drawing general conclusions from a specific situation with all of its attendant variables and
interactions is hazardous (Borg & Gall, 1989). Generalisations to other situations of the
kind made on the basis of statistical analyses are not possible from a single case study like
this one, given the small number of participants and teams. The findings of this
investigation acknowledge the uniqueness of the research context, and the limited

transferability of conclusions and implications to other settings.

The role of the qualitative researcher who observes and interacts with participants, and
collects and analyses data as the main research instrument contrasts to the objectivity and
impartiality valued in the quantitative investigator. This feature of qualitative research
raises the issue of subjectivity in data collection and interpretation in that the evidence
collected and the conclusions drawn come from a single perspective. While this may be

seen as a critical flaw in the qualitative approach, Peshkin (1988) argued that a researcher



should systematically identify the ways in which his or her subjectivities shape an inquiry
and its outcomes, and report these influences with the findings for scrutiny by readers. To
address these concerns a description of the researcher’s background and beliefs about
teaching and learning are included in Chapter Three of this thesis, and the details of the

strategies and protocols used throughout the study are made available to readers.

1.6 Structure of thesis

This opening chapter has outlined the origin and rationale for the study and provided an
overview of the investigation. The remaining chapters expand on the issues raised in more
detail. Chapter Two provides a review of the relevant literature focusing on current thinking
about the benefits of authentic activities and contexts, and the design and implementation of
case-based learning. Chapter Three describes the research design and details the qualitative
case study approach that was taken. It also describes the design and development of the
learning environment, including the cases, resources and activities. The results and details
of the data analysis processes used are presented over three chapters. Chapter Four covers
the learners’ interpretations of the case materials, Chapter Five the group project
experiences and Chapter Six the learners’ reflections. The final chapter, Chapter Seven,
presents the findings in response to the research questions, discusses the implications for
practice and suggests possibilities for further research work. Supporting documents to
which readers may wish to refer are included in the appendices at the end of this volume

and in electronic form on the accompanying CD-ROM.



Chapter Two

Literature Review

2.1 Introduction

This chapter examines the research and conceptual literature that provides a background for
this study. The first section provides an overview of the relevant literature in relation to
current practice. Section 2.3 examines theories that underpin ideas about authentic activities
and contexts. This is followed by an examination of the literature on case-based learning,
describing traditional approaches from which current applications have developed, and
discussing recent research and development in instructional design and teacher education
programs. The closing section of the chapter sets this particular study within that body of
literature.

2.2 An overview

Many teachers recognise the value of involving their students in tasks that reflect the way
knowledge and skills are used in practice. This reflects a long-held concern for linking

conceptual knowledge and its real life application.

Early last century Alfred North Whitehead and John Dewey criticised the prevailing
practice of education. Whitehead (1929) was concerned that learning in school resulted in
knowledge that could not be applied to the outside world, making it ‘inert’ rather than
active. He proposed an alternative view of education as “the acquisition of the art of
utilization of knowledge” (p. 4). Similarly, Dewey (1938) described genuine education as
arising from experience. He argued, however, that not all experiences are of equal
educational value and that traditional school-based education was dominated by the wrong
kinds of experiences, wrong in that they fail to prepare students for life. According to
Dewey, school-based learning segregated knowledge by disconnecting it from application,

and so making it unavailable when required later in real-life situations.



The disconnection between school and everyday learning was again raised by Resnick
(1987a), who compared learning in the classroom with learning outside of school. She
described the latter as being collaborative, contextualised and concrete — in marked contrast
to much of the learning taking place in schools at that time. Furthermore in considering
how ‘higher order skills’ might be taught more effectively, Resnick (1987b) suggested that
learning the way skills, such as problem-solving, are used within a discipline is preferable
to learning general problem-solving strategies. Locating skills within a discipline, she
argued, provides a natural knowledge base and environment for practice in which the social

community plays a role in establishing the norms of behaviour.

Two recent developments have prompted designers and teachers to investigate new ways of
bridging the gap between formal education and real-life practice. One is the shift towards
situated and constructivist views of learning which emphasise the importance of engaging
learners in authentic activities set within meaningful contexts. The other is the advent of
multimedia and Internet technologies that have made possible the creation of highly

sophisticated computer-based learning environments.

These applications seek to engage learners with problems and challenges that reflect the
way knowledge is used in real-world practice. For example:

* In Exploring the Nardoo learners apply scientific concepts and collect information
from a virtual river environment to solve problems. The package incorporates high-
quality visual media, measuring tools with which learners can interrogate the
environment, and cognitive tools to help learners develop and present their ideas
(Harper & Hedberg, 1997).

* Pre-service teachers use multimedia resources contained in the Investigating
Assessment Strategies in Mathematics Classrooms package to determine appropriate
mathematics assessment strategies for realistic classroom situations. The tasks take
the form of a verbal report suitable for a staff meeting and a written proposal that

might be made to the school principal (Herrington & Oliver, 1997).
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* The Jasper Woodbury Problem Solving Series consists of video-based adventures
that engage learners with complex, realistic problems. To solve the mathematical
problems learners must generate relevant sub-problems and collect the necessary
data from the video (Cognition and Technology Group at Vanderbilt, 1992; 1997).

e Inthe Aggregate Planning Web Site learners encounter ill-structured problems
derived from practice. They develop their solutions by referring to related cases and

information resources, supported by cognitive and collaborative tools (Jonassen et

al., 1999).

These applications embed situation-specific information within the learning environment
that mirrors aspects of the real world which learners explore and manipulate to develop
their understanding of the relevant discipline. Learning from situations, or cases, has long
been popular in medicine, law and business to represent the complexities of real life
practice and is becoming increasingly common in other fields. Cases present detailed
accounts of situations through the actions of key characters, the issues that arise and the
outcomes that eventuate. Cases are also used as a starting point for problem-solving

activities, particularly in domains that are complex and ill-structured.

Despite the long history of case-based instruction and a significant body of conceptual
literature advocating its use, there has been little evaluation of its various forms (Knirk,
1991; Sykes & Bird, 1992). In particular little is known about how individual learners
interact with case materials or use knowledge of cases in subsequent situations (Ertmer et
al. 1996; Kagan, 1993). This study aims to address this gap by investigating how learners in
a graduate level instructional design subject develop their understanding of multimedia

design from case materials and then apply this knowledge to their own design projects.

This chapter reviews the conceptual and research literature that forms a basis for this study
by providing insights into the design and implementation of cases, and the potential for
case-based methods to support authentic activities. The remainder of this chapter is
structured in three main parts. The first examines various perspectives on authentic

activities and contexts. The second part explores the conceptual literature describing the
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design and implementation of cases and the findings from relevant research studies. The
third and final section describes how this literature informed the design of the learning

environment investigated in this study.

2.3 Authentic activities and contexts

Designers and teachers aiming to involve their learners in authentic activities and contexts
draw on a variety of different theoretical perspectives (see for example recent proceedings
from the ED-MEDIA (Montgomerie & Viteli, 2001) and ASCILITE (Kennedy, Keppell,
McNaught & Petrovic, 2001) conferences. The following sections examine how interest in
authentic activities and contexts has arisen from research on knowledge transfer and
contemporary learning theories, and then examines different ideas about what is meant by

‘authentic’.

2.3.1 Transfer of knowledge

Theorists have emphasised the role of context in teaching and learning, and of particular
interest has been its effect on the transfer of knowledge and skills from one context to
another (see for example Berryman, 1993; Gick & Holyoak, 1980, 1983; Perkins &
Salomon, 1989).

Traditional educational practices based on associationist traditions (such as behaviourism)
view learning as a process of actively forming, strengthening and adjusting associations
between stimuli and response. The response to stimuli in a new situation is determined by
similarities to previously learned stimulus-response associations (Greeno, Collins &
Resnick, 1996). Irrelevant stimuli that might distract learners are removed, producing
simplified contexts from which many of the features of everyday situations have been

eliminated.

However, much of the research on transfer suggests “thinking at its most effective depends
on specific, context-bound skills and units of knowledge that have little application to other
domains” (Perkins & Salomon, 1989, p. 19). Thus the practice of decontextualising and

fragmenting learning destroys sense-making and inhibits transfer to new situations because
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it prevents learners from developing a sound understanding of knowledge and skills

(Berryman, 1993).

Perkins and Salomon (1989) suggested that this does not mean that transfer cannot occur.
They proposed two mechanisms by which transfer can be supported. ‘Low road’ transfer,
which results in near-automatic performance under similar conditions, requires extensive
practice in a large variety of situations. ‘High road’ transfer, that allows people to respond
to novel situations, requires “the deliberate, usually metacognitively guided and effortful,
decontextualisation of a principle, main idea, strategy or procedure” (Perkins & Salomon,
1989, p. 126). In addition to an ability to draw generalisations learners also need to
discriminate between situations to guard against over-generalisation (Cree & Macaulay,

2000).

Traditional educational approaches that have encouraged only limited transfer, of the kind
Perkins and Salomon refer to as ‘low road’, “mattered less in traditional workplaces
because tasks were narrowly defined” (Berryman, 1993, p. 386). However these approaches
do little to prepare students for the modern workplace in which workers are expected to

draw on knowledge from multiple domains in response to ill-defined situations.

This deficiency has led many teachers and designers to draw on constructivist and situated
theories to learning to inform their designs (see for example Barab, Squire & Dueber, 2000;
Bird, 2001; Harper & Hedberg, 1997; Herrington & Oliver, 1997; Kearney & Treagust,

2001). The role of context in learning from these two perspectives is examined below.

2.3.2 A constructivist perspective

While the term ‘constructivism’ embraces a diversity of views, there is general agreement
between theorists that “learning is an active process of constructing rather than acquiring
knowledge” and in turn “instruction is a process of supporting that construction rather than
communicating knowledge” (Duffy & Cunningham, 1996, p. 171). Furthermore “the
learner brings an accumulation of assumptions, motives, intentions and previous

knowledge” to the teaching/learning situation (Biggs, 1996, p. 348).
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In developing a definition of constructivism, Duffy and Cunningham (1996, pp. 178-181)
noted seven grounding assumptions:

1. All knowledge is constructed, all learning is a process of construction.

2. Many world views can be constructed, hence there will be multiple perspectives.

3. Knowledge is context dependent, so learning should occur in contexts to which it is
re.levant.
Learning is mediated by tools and signs.
Learning is an inherently social-dialogical activity.

Learners are distributed, multidimensional participants in a sociocultural process.

NS s

Knowing how we know is the ultimate human accomplishment.

In a more detailed discussion of the third assumption above, that knowledge is context-
dependent, Duffy and Cunningham explained, “the question of context is really a question
about what aspects of the context must be represented if the learning (knowledge) is to be

used (elicited?) elsewhere” (1996, p. 179).

Many designers of constructivist learning environments believe that learning should take
place in realistic settings that allow learners to make use of specific contextual information
to construct their own meanings (Atkins, 1993). Furthermore it is through engaging in real-
world tasks within such environments that learners most effectively develop expertise

(Honebein, Duffy & Fishman, 1993; Jonassen, Mayes & McAleese 1993).

However not all agree that contextualisation should be considered a key characteristic of
constructivist learning. Simons (1993) argued that context is only of secondary importance
and that experience with ‘high context’ learning environments can cause learning to remain
bound to one or a few contexts precisely because no decontextualisation occurs. He

contended that both contextualisation and decontextualisation are essential.
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2.3.3 A situated perspective

Advocates of situated cognition believe that “thinking is an interaction between an
individual and a physical and social situation” (Greeno, 1989, p. 135). Learning comes
about through active participation in a situation rather than being an activity that occurs
inside an individual’s mind. From the situated perspective the context in which learning

takes place is an integral part of the learning process.

In their influential paper, Brown, Collins and Duguid (1989) compared everyday and
school-based learning arguing that the latter is limited by the assumption that knowledge
can be abstracted from the learning environment and transferred to new situations. The
authors criticised common classroom practice for removing contextual information as

‘noise’ and for emphasising ‘approved’ approaches to learning.

The alternative view of learning offered by Brown et al. (1989) is of a process of
enculturation into the community of practice, which involves students in authentic activities
using the conceptual tools of the domain. They advocated cognitive apprenticeship as a
means of moving learners from embedded activity to generality. This reflected Lave and
Wenger’s (1991) characterisation of learning as a process of moving from ‘legitimate

peripheral participation’ toward fuller participation in the community of practice.

Situated learning has been a source of ongoing debate (see Anderson, Reder & Simon,
1996, 1997, Greeno, 1997) with critics arguing that its claims are overstated and
misleading. Although fundamental disagreement over the meaning of situated cognition
makes it difficult to find any common ground, the debate does raise several key questions:

* Does learning need to occur in the situation of its intended application? What does

this mean for the mismatch between formal education and practical knowledge?
* Is knowledge about one situation of use in other situations?
* What kinds of abstractions and generalisations about a situation are useful?

* What is the role of the wider social environment in learning?
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Laurillard (1993) argued against a purely situated approach using as a basis her definition
of academic knowledge as having a second-order character - as being concerned with
descriptions of the world in addition to direct experience. She suggested that while it is
important not to decontextualise knowledge completely, “academic learning should occupy
the middle position of an activity that develops abstractions from multiple contexts” (p. 19).
This reflects the notion that the most desirable outcome of academic learning is
characterised by Biggs (1996) as ‘extended abstract’ in which “the integrated whole at the
relational level is reconceptualised at a higher level of abstraction, which enables

generalisation to a new topic or area.” (p. 353).

2.3.4 Making sense of these multiple views

The research on transfer and contemporary views of learning discussed above suggests that
understanding comes through both knowledge of specific situations and general principles.
Advocates for learning in context argue for the creation of experiences and environments
that bring learners into contact with the way knowledge is applied. Many suggest that these
experiences should reflect real-world ways of knowing and doing, and attributes of the
context of use. Some, however, are concerned that knowledge should not be bound too
closely to a particular situation as to render it useless in others, and warn that learners need

support to abstract principles from those contexts.

These different ideas show that there is no one theoretical view, nor are there definitive
research findings to guide the designer. Instead there are multiple perspectives, each
offering different interpretations but, as noted by Barab and Duffy (2000), having
underlying similarities that can advance thinking about the design of learning

environments.

2.3.5 The nature of ‘authenticity’

Similarly various are the perspectives on ‘authenticity’ of activities and contexts that
appears in much of the constructivist and situated literature. As noted in the previous
section many theorists argue the importance of providing students with authentic
experiences. What makes an activity or context ‘authentic’ and how can these kinds of
experiences be designed and supported?
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Designing for authenticity requires attention to both the activities the learners will engage
in and the representation of the real-life context, which reflect ‘cognitive’ and ‘contextual’

perspectives respectively (Squires, 1999; Sugrue, 1999).

Some researchers have identified general features thought to foster authentic learning.
Activities are authentic if they reflect the nature of real problems as being complex, ill-
structured, collaborative, containing multiple perspectives, and offering multiple paths and
solutions (Squires, 1999; Young, 1993). Alternatively an authentic activity may simply be
one that is personally meaningful to the learner - that is engaging and relevant in a way that

assists in meaning-making (Jonassen, 1999).

Other researchers have argued that emphasis should be placed on engaging students in
cognitive processes that reflect the real-world counterpart and not the “real-world
trappings” (Anderson et al., 1996, p. 9). Learners should be involved in the same types of
cognitive challenges as are present in the work environment, but not necessarily in exactly
the same tasks an expert practitioner would perform (Savery & Duffy, 1995). Learners
should be encouraged not just to do what practitioners do, but to think like them - as Biggs
(1989) put it “Rote learning scientific formulae may be one of the things scientists do, but it

is not the way scientists think™ (p. 10).

Honebein, Duffy and Fishman (1993) argued against labelling learning environments as
authentic or not, and suggested instead that an activity is not inherently authentic, but
authentic only in relation to some other activity. They propose three critical features of an
authentic task:
*  Ownership by the learner is supported to promote the development of metacognitive
skills needed for everyday learning.
e It is set within a larger context of real-world use (“the global task environment™)
that gives a project and its sub-tasks meaning.

It offers the opportunity to “generate and evaluate alternative perspectives” (p. 92)
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This second point refers to the need for ‘contextual” authenticity. Honebein et al. (1993)
have argued for a realistic level of complexity in the ‘simulation’ environment and for the
learner to be exposed to a variety of relevant contexts. They added that it might be
particularly important to provide novice learners with a context for a task because they lack
the experience to generate a meaningful context for themselves. The context should reflect
as much as possible of “what students will encounter outside school in terms of tools,
complexity and interactions with people” (Grabinger, 1996, p. 670). To achieve this
designers must consider the various attributes of the real-world setting including the
“physical, organizational, cultural, social, political and power issues related to the
application of the knowledge being learned” (Jonassen, Davidson, Collins, Campbell &

Bannan Haag, 1995, p. 13).

Learning environments that incorporate authentic tasks and contexts in this way have been
termed ‘practice fields’ which are “separate from ‘the field’ but they are contexts in which
learners ... can practice the kinds of activities that they will encounter outside of schools”
and “every attempt is made to situate these authentic activities within the environmental
circumstances and surroundings that are present” in the real world (Barab & Duffy, 2000,

p. 30).

One approach has been to create ‘virtual worlds’ through video, multimedia and virtual
reality technologies (Harper, Hedberg & Wright, 2000). Studies of such environments have
suggested that learners find these representations comprehensible, engaging and motivating
(Cognition and Technology Group at Vanderbilt, 1992; Wright, Hedberg & Harper, 1998).
Furthermore, the potential to create immersive three-dimensional environments using
virtual reality technology has sparked interest not only for situations requiring a high level
of sensory fidelity to develop practical skills (see for example McLellan, 1991), but also to
support learners participating in communities of practice (Hedberg & Alexander, 1994).

Computer technology also offers opportunities to integrate support tools into a learning
environment. For example, in situations that focus on developing or applying conceptual

knowledge or skills, such as critical thinking or problem solving, cognitive tools may be
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included to scaffold learners’ reasoning and decision-making (Jonassen, 1996; Jonassen &
Reeves, 1996). In other learning situations social interaction and negotiation may be
crucial, for which Internet-based discussion tools may play a role (Bonk, Malikowski,

Angeli & Supplee, 1998).

For the purposes of this study ‘authenticity’ is considered to derive from the way in which
the learning activities reflect those that practitioners undertake in the real world. Thus, the
aim is to bring the contextual factors, such as the types of problem, the relationships, and

the roles and functions, from the real-world situation into the formal learning environment.

2.3.6 Instructional strategies for authentic learning

Specific instructional strategies to support authentic activities have also been suggested,
with many authors advocating the use of case-, problem- and project-based learning (see for
example Duffy & Cunningham, 1996; Jonassen et al., 1993; Savery & Duffy, 1995). Duffy
and Cunningham (1996) suggested that cases in particular could be used as the stimulus for
authentic activities by extending the approach used in medical education to other kinds of
problem-solving. This, argued the authors, would correctly place the focus on the activities
of the learner within the content domain. With the instructor providing support in the role
of coach, learners discover the conditional application of knowledge because “the situated

context structures knowledge appropriate to its uses” (Jonassen et al., 1993, p. 239).

Jonassen (1999) extended these ideas, presenting a framework for supporting learners as
they work on authentic activities in the form of cases, problems or projects. A key feature
of this model is the use of related cases as resources. These cases present solutions to
similar past problems that can compensate for learners’ lack of experience and help them

develop an understanding of concepts and strategies useful in similar situations.
To determine what form these cases might take and how they might be integrated into the

learning environment as a basis for, or in support of, authentic activities, it is necessary to

review what is known about designing and implementing cases for learning.
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2.4 Case-based learning

The use of cases for learning is not new. Case-based instruction has a firmly established
tradition in professional disciplines such as law, business and medicine, most notably at
Harvard University (Sykes & Bird, 1992). Recently, cases have found application in other
disciplines, such as teacher education, educational psychology and instructional design

(Ertmer & Russell, 1995; Kinzie, Hrabe & Larsen, 1998).

Although case-based learning has developed a variety of interpretations and applications,
the approach is most broadly defined as requiring “students to actively participate in real or
hypothetical problem situations, reflecting the kind of experiences naturally encountered in
the discipline under study” (Ertmer & Russell, 1995, p. 24).) A teaching case is “a story,
describing or based on actual events and circumstances, that is told with a definite teaching

purpose in mind and that rewards careful study and analysis” (Lynn, 1999, p. 2).

The discussion that follows examines the reasons forwarded for adopting case-based
learning, traditional approaches to and recent innovations in the application of cases to

learning, and relevant research studies investigating case-based learning and their findings.

2.4.1 Rationale for a case-based approach

The two most commonly espoused reasons for adopting a case-based approach to learning
are:
* to enhance expertise through “the development of professional, intellectual and
behavioural skills”
* to understand the relationship between theory and practice by “interpreting real-

world experience” (Lynn, 1999, p. 3).

Cases contribute to the development of professional expertise by involving the learner
(usually a novice) in a complex, authentic situation “that depict[s] the world of work”
(Hudspeth, 1991, p. 64) using job-related problems faced by practitioners (Stolovitch &
Keeps, 1991).
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This reflects a view that learning is a process of moving towards greater expertise and of
case-based learning as a natural extension of our ability to learn from previous experience
(Schank & Cleary, 1995). Experts are people with a store of previous cases upon which
they draw when confronted by a new situation. They do this through a process of ‘case-
based reasoning’ which:
...can mean adapting old solutions to meet new demands, using old cases to explain
new situations, using old cases to critique new solutions, or reasoning from
precedents to interpret a new situation (much as lawyers do) or create an equitable

solution to a new problem (much as labor mediators do) (Kolodner, 1993, p. 4).

Case-based instruction should be designed to encourage learners to compare a new situation
to previous experiences by looking for matching characteristics and then adapting old
solutions to create a new one (Riesback, 1996). It is thought that in order to successfully
retrieve previous cases learners must label (or index) them appropriately at the time of

learning - the goal of learning being to use that knowledge in a new situation.

Cases also help learners connect theory and practice. They offer a means to contextualise
learning in a way that connects content and action so as to help learners link the theory and
rules of performance with actual practice in particular situations (Christensen, 1987,
Hudspeth & Knirk, 1989). Learners analyse a real-life situation based on contextual data
provided to identify key issues and evaluate outcomes, and then move beyond the case to

consider issues more broadly (Miller & Kantrov, 1998).

This process of analysis is particularly important in complex, ill-structured knowledge
domains in which problems tend to be ambiguous and there are many situation-specific
factors to consider. Multiple representations presented through cases help learners develop
the conditional knowledge needed to operate in these domains because they retain the
complexities and contradictions inherent in realistic situations (Spiro & Jehng, 1990).
When combined with meaningful real-world tasks and expert coaching, a case-based
approach can provide deeper insights into processes and practices used to tackle ill-

structured problems (Jonassen et al., 1993).
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These perspectives emphasise case-based learning as supporting higher-level objectives,
such as judging, evaluating and problem-solving. Case formats range from brief vignettes
that describe a single problem incident to richly detailed accounts that take the learner from
the initial problem through to its resolution (Hudspeth & Knirk, 1989). Case analysis is
thought to help learners develop a range of skills that allow them to (Knirk, 1991;
Stolovitch & Keeps, 1991):

* diagnose particular problematic situations

* identify the range of issues involved in a specific case

* make decisions and develop solutions

* formulate principles for handling future situations.

2.4.2 Three traditions of case-based learning

Case-based instruction has developed through practice over the last century and has given
rise to three traditional approaches — in law, medicine and business. Table 2.1 summarises
the main features of each (derived from Barrows, 1994; Barrows & Tamblyn, 1980; Lynn,
1999; Ogden, 1984; Sykes & Bird, 1992; Williams, 1992).

Table 2.1 Three traditionai approaches to case-based learning

Features Law Medicine Business
Origin Harvard Law School McMaster University Harvard Business School
Aim of case | = To develop legal reasoning * To develop clinical * To link knowledge and its
approach skills needed to analyse reasoning skills needed to application
previous cases (legal manage a patient's health | = To apply knowledge to
precedents) problems new situations
= To learn how to ‘think like a To learn how to ‘think like | = To draw together a
lawyer a clinician’ diverse knowledge base
« To apply knowledge and
_explain reasoning
Scope of = A matter before a judge or a A patient with symptoms = A situation confronting an
case written record requiring diagnosis and administrator or manager
= Areal legal case treatment « Presented as a textual
= Usually in textual format Presented as written narrative that includes
records and sometimes a rich detail and data
role play using simulated » Defined by the
patients teacher/case writer rather
than occurring naturally
Focus of = Significant principles Based on patient records « Cases present the ‘story’
case = Legal concepts Cases selected to cover of a particular incident or
* Recurring problems curriculum content areas situation
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Table 2.1 Three traditional approaches to case-based learning

Features Law Medicine Business
Learning » Cases present legal = Cases present unresolved | = Learners apply a diverse
activities precedents and examples of issues body of knowledge to
judicial decision-making « Learners need to understand a case
* Individual analysis of the research and resolve the situation and evaluate the
particulars of a case plus problem solution
knowledge of legislation are = Learners follow a model » Cases are open to
used to prepare a summary of clinical reasoning — multiple interpretations
» Learners follow well-defined interpretation; hypothesis; | = incompiete cases may be
inductive model inquiry; problem used as problems
formulation; diagnostic = There is no well-defined
and/or therapeutic knowledge base or
decision analysis model
Instructional | « Instructor-led large group = Small groups work in = Analysis often begins with
methods discussion collaboration individual preparation
« Students present their = |dentify information to be (reading, note-taking etc.)
summaries to the class collected = Small and large group
» Socratic method widely used | » Tasks distributed among discussions and
— instructor asks questions group, independent self- presentations
to lead the students along a directed learning » |nstructors take on a
logical path to a justifiable = A tutor guides group facilitative role
conclusion through the reasoning
process
Nature of = Analogical reasoning » Formal scientific logic = Understanding of a
reasoning = Formal, inductive logic examining facts in light of specific situation and its
hypotheses resolution
= Pattern recognition and
intuition
= Form generalisations from
specific situation
Outcome = Preparation of brief which = Correct diagnosis by = An explanation or solution

summarises a case
= Emphasis on reaching the
correct interpretation

preferred method of
reasoning

which is supported by
interpretation and
argument

While all of the above approaches seek to engage learners in authentic activities within

realistic situations, there are important differences between how cases are used in each of

these three traditional case-based approaches.

In the legal education model, students analyse cases as solutions to past problems and for

their contributions to the body of common law (Ogden, 1984). Cases are of value in

providing multiple perspectives and examples in a legal issue. Learners examine

documentary accounts of a case and apply knowledge of related cases and legislation to

their analyses of the outcome. This process helps learners develop the kind of case-to-
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case reasoning needed in legal systems reliant on precedents, and is regarded as an

important preparation for first year students as they learn about legal reasoning and law in

general (Williams, 1992).

In medical education cases are used as starting points for developing clinical diagnoses.
Students working in small groups are presented with a case constructed from actual patient
records. Each case is an incomplete set of symptoms provided without further explanation
in the same way they would be received by a doctor (Williams, 1992). Through a process of
research and clinical reasoning and with guidance from their tutor, the group arrives at a
diagnosis (Barrows & Tamblyn, 1980). Usually called problem-based learning, this is a
well-defined instructional approach that mirrors the sequence of activities and behaviours
undertaken by a physician with a patient and represents a move away from the traditional

subject-based, teacher-centred approach.

The case method as it is used in business studies was adapted from the law school model,
but is more in keeping with Dewey’s idea of experience-based teaching (Lynn, 1999).
Unlike law and medicine in which cases are inherent and easily identifiable, business does
not involve naturally occurring cases. Instead they must be defined and created by teachers
and case-writers. Business cases are used in a variety of ways - as examples or illustrations,
to present new knowledge or to describe a problem situation. Cases are usually presented in
a narrative style, with text being the most common medium. Business practice also differs
from law and medicine in that there is no well-defined process of ‘business reasoning’ to be
learned. Thus the aim of case-based learning in business is for learners to draw on a diverse
body of knowledge to analyse a case by including their own insights and, perhaps, offering
alternative solutions (Hazard, 1992). Although a wide variety of teaching and learning
strategies are adopted, a general model incorporating individual preparation, and small
group and whole class discussion has emerged (Erskine, Leenders & Maufette-Leenders,

1998; Heath, 1998).
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More recently the appeal of case-based learning has spread and other disciplines have
developed new ways of using cases, often having adapted one of the three traditions
described above to suit their own teaching and training needs. Teaching cases are now used
in:

* auditing (Weeks, 1987)

* statistics (Carlson, 1999; Parr & Smith, 1998)

* science (Kuntz & Hessler, 1998)

* strategic planning (Richardson & Ginter, 1998)

* social work (Cossom, 1991)

* instructional design (Ertmer & Russell, 1995)

* teacher education (Merseth, 1991; 1994).

The application of cases to the last two fields above is of greatest relevance to this study
because it was set within a graduate-level instructional design subject which aimed to
develop students’ understanding of instructional design practice through engagement in
authentic activities, and because there has been significant innovation and some research of

case-based learning in teacher education.

2.4.3 Cases in instructional design courses

There is arguably no such thing as a typical instructional design project. Each is influenced
by a variety of factors including the educational philosophy of the instructor, the
characteristics of the students, the institutional setting, and the availability of human and
financial resources - all of which must be assessed and reassessed throughout a project.
“Different circumstances will likely call for different development approaches and the
competent professional should be able to select the one that is most appropriate” (Visscher-

Voerman, Gustafson & Plomp, 1999, p. 27).

Goel and Pirolli (1988) argued that design problems by their very nature are not amenable
to rule-based solutions. The ill-structured nature of instructional design problems means
that not only are there multiple paths towards a ‘solution’, but that there are multiple

interpretations and solutions as well (Jonassen, 1997). Research studies have revealed that
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expert designers address these complex, multifaceted problems by drawing on knowledge
of theory and research, and previous professional experiences (Le Maistre & Weston, 1996;
Rowland, 1992). By considering a wide range of interconnected factors present in a
particular instructional situation, expert designers develop, evaluate and adapt their ideas to
identify the most appropriate instructional strategies (Perez & Emery, 1995; Perez, Johnson

& Emery, 1995).

Whatever path their training takes, designers need to develop skills and knowledge to make
best use of the range of tools and techniques at their disposal (Rieber, 1998). Academic
preparation usually comes through a combination of conceptual and technical coursework
and experience of project work. This reflects a view that classrooms should provide the
conceptual knowledge with on-the-job experience giving opportunities for application —

leading to a separation of theory and practice (Milheim, 1992; 1996).

Furthermore, instructional design is often taught as a set of procedures accompanied by
simple examples and short projects (Rowland et al., 1992). Winn (1990) warned that the
instructional design prescriptions, which are a legacy of the field’s behaviourist origins and
often favoured by novice designers, promote a ‘designing by numbers’ approach. The
inadequacy of this becomes apparent when graduates working on their first real projects are
challenged “by a mismatch between the complexity of the case at hand and the simple

processes they learned” (Rowland et al., 1992, p. 36).

Cases are suggested as a means to bridge “the gap which exists between the complex reality
of the design world and the design principles taught at university” (Ertmer & Russell, 1995,
p. 25, Rowland, Parra & Basnet 1994). Ertmer and Russell (1995) argued that case-based
methods are well-suited to teaching instructional design because they:

* focus on process rather than product

* incorporate situational knowledge

* require analytical and reflective skills

* combine content knowledge and strategic thinking
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* encourage habits of thought and ‘thinking like practitioners’

* develop students’ communication and interpersonal skills.

Furthermore the integration of realistic case studies into instructional design courses gives
learners insight into a greater array of settings and problems than they are likely to
experience through project work or internship, thus better preparing them for the wide
range of situations they will face in their professional lives (Milheim, 1996; Julian, Kinzie

& Larsen, 2000).

2.4.4 Cases in teacher education

As a field of study, teaching exhibits the ambiguity and complexity of an ‘ill-structured
domain’ in which events are unpredictable and work together in the classroom context
under the influence of many variables (Grossman, 1992). Teachers need to use both generic
and context-specific pedagogical reasoning to make decisions that take account of the

conditions present (Kagan, 1993).

Case-based learning, it is argued, “works well with the conception of teaching as a
complex, messy, context-specific activity” (Merseth, 1994, p. 2). Cases present teaching
problems and issues as complex and multi-faceted, and allow students access to the
multiple perspectives of teacher, student, parents and others involved in a situation (Baker,
2000). Cases can be used to present the strategic thinking of experienced teachers,
something not easily conveyed through lectures about techniques and methods (Harrington,

1990-1).

Furthermore the narrative form of cases is “compatible with the ways teachers actually
organize their experiences and develop professional knowledge” (Kleinfeld, 1990, p. 2).
The cases themselves are also considered valuable in that they portray teachers as reflective
practitioners and, through a focus on analysis and problem-solving, offer opportunities for

students to be reflective as well (Harrington, 1990-1).
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Recently cases have become popular in programmes for both preservice and in-service
teachers. Analysis of cases offers preservice teachers an opportunity to expand their
understanding of practice through ‘vicarious’ experience and make connections with
theoretical concepts (Kleinfeld, 1990; L. S. Shulman, 1992). Many authors have
emphasised the importance of group discussion as part of the analysis process as a means

for learners to share their interpretations and perspectives (see for example L. S. Shulman,

1996; Wright, 1996).

Writing of cases by students, a strategy unique to teacher education according to Kagan
(1993), is promoted as a natural way of sharing teaching experiences through “retelling,
reflection and analysis” (L. S. Shulman, 1992, p. 10). This technique has found application
in teacher preparation courses as a means for students to share and learn from each others’
practice teaching experiences (Kleinfeld, 1996), and in professional development programs
to allow learners to bring their often considerable range of experiences to the classroom and

add to the body of knowledge about an issue (Benham, 1996).

The advent of new technologies prompted designers to consider how innovations such as
hypermedia and computer networks might enhance case learning (Lacey & Merseth, 1993;
Merseth & Lacey, 1993). Communication tools have been used to provide greater
flexibility, giving learners greater opportunity to contribute and extending discussion
beyond face-to-face meetings (Campbell & Zhao, 1996). On-line discussions have also
drawn geographically dispersed participants together and have brought preservice teachers
into contact with experienced classroom teachers (Dawson & Mason, 2000). Many have
also been investigating the use of multimedia and video-based cases as a means of
enriching case materials (Bowers, Kenehan, Sale & Doerr, 2000; Bronack, Kilbane, Herbert

& McNergney, 1999).

2.4.5 Research on case-based learning

The literature on case-based learning is dominated by theoretical arguments for its
instructional effectiveness and descriptions of the design and application of a case-based

approach. There is however little research reporting on the effectiveness of case-based
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learning - a shortcoming that is widely acknowledged (see for example Carlson, Quintero &

Karp, 1998; Ertmer & Dillon, 1998; Morine-Dershimer, 1996).

This lack of research is evident in the three traditions of case-based learning, with the
paucity of well-designed empirical studies particularly problematic in legal and business
education (Saunders, 1997; Williams, 1992). Burgoyne and Mumford (2001) characterised
the development of the case method in business education as “pragmatic and a-theoretical”,
and argued that its long history of use had led to assumptions of effectiveness (p. 5). Other
researchers have argued that there is still much to learn about what situations are best
presented in cases (Dorn, 1999), the effectiveness of writing and discussion tasks (Forman
& Rhymer, 1999a), the role of gender and culture (Forman & Rhymer, 1999b; Thompson,
2000), the use of case method with diverse groups (Booth, Bowie, Jordan & Rippin, 2001)

and how students analyse cases (Easton & Ormerod, 2001).

The use of cases in medical education has received comparatively greater attention from
researchers, many of whom have been interested in comparing the learning outcomes
attained from subject- and case-oriented approaches (see for example Boshuizen,
Bongarets, van de Wiel & Schmidt, 1998). After reviewing many of these studies Albanese
and Mitchell (1993) warned that poor research design and a diversity of methodologies
make it difficult to draw general conclusions about the effectiveness of problem cases.
More recently Davis and Harden (1999) have argued that a lack of clarity about the
educational underpinnings of the case techniques used in medical education have led to it
being misused and misapplied. Much of the early research work focused on the effects of
the method on learners’ acquisition of knowledge and ability to solve medical problems,
with little effort until recently to investigate two essential features of the medical approach -
group work and self-directed learning (Hmelo & Evensen, 2000). These latter studies
indicate that there is wide variation in the level of student participation, suggesting that the
“fuller and deeper involvement” anticipated from this approach has not been achieved by
all (Bereiter & Scardamalia, 2000). As case-based methods have spread from clinical
training to other areas of the medical curriculum, some have argued that cases may in fact

be misleading (Carson, 2001; Pattison, Dickenson, Parker & Heller, 1999)
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As case-based learning has found application in a wider range of disciplines, so a variety of

designs and strategies has developed. This is particularly true in the fields most relevant to

the current study - instructional design and teacher education. Case-based learning in

instructional design education is still a new endeavour and as such few examples of its

application exist and so the literature remains descriptive and anecdotal. Table 2.2

summarises two recent publications researching the use of cases in instructional design

courses.

Table 2.2 Summary of research into case-based learnin

in instructional design courses

Author(s) | Setting & activities Research Key findings Implications for
methodology case-based learning |

Julian et = Teams of students = Invoived 42 students | = Students valued = Solving case

al., 2000 took partin a working in seven the experience problems helps

competition to
develop the best
solution to a case
problem.

« |nvestigation of
reasoning
contained in
problem solutions,
perceptions of
professional
practice and Web
as a medium for
delivery.

teams.

= Masters and
doctoral students
from range of
universities.

= Different levels of ID
(instructional design)
knowledge and
experience.

= Most had teaching
experience.

= Collected survey
data from students
(66%) and officials
(82%), plus
interviews with
students (43%) and
officials (71%).

= Analysed using
descriptive statistics
and coding of
issues.

they had gained
and felt motivated
by the competitive
aspect.

Good team
management was
essential and
teams used a
variety of
strategies.
Solutions were
judged as
successful for
beginning
designers.

For students with
less ID knowledge
or experience the
cases were a good
introduction, but
they found
developing
solutions difficult.
Some students
exhibited more

expert approaches.

Students reported
improved
awareness of
actual practice.
Students found the
story and
presentation
realistic.

learners go beyond
theory and models
to understand ID
practice.

Case analysis can
improve
understanding of
instructional design
in learners with
less ID knowledge
and experience,
however they need
more support to
develop solutions.
Case analysis
offers a more
advanced leamer a
chance to expand
knowledge of
professional
practice.
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Table 2.2 Summary of research into case-based learning in instructional design courses

Author(s) | Setting & activities Research Key findings Implications for
methodology case-based learning |

Stepich, » Students analysed = The study followed « Students’ = The style of

Ertmer 6-10 text-based 37 participants in responses showed discussion

and Lane cases and offered three classes. expert- and novice- influences the way

(2001) recommendations = Students were like characteristics learners

= Case analysis was
supplemented with
other resources
and activities.

= Arange of
discussion
techniques was
investigated,
particularly with
respect to support
of expert-like
approaches and the
associated
coaching
strategies.

advanced
undergraduates and
introductory and
advanced
postgraduates with a
range of prior ID
knowledge.

= Qualitative analysis
of responses looked
for expert- and
novice-like
characteristics in a)
conceptualising the
case, and
b) considering the
impact of suggested
solutions.

at different times
throughout the
subject, with no
pattern emerging
over time.

= Direct instructions
on the type of
response expected
were needed to
elicit more
analytical
responses.

= Different
discussion
strategies
produced different
types of response,
eg. reflective
practice supported
both of the expert
characteristics
examined, whiie
role-play was
better for
conceptualising the
case than
evaluating
solutions.

conceptualise the
case and consider
the impact of their
solutions.

= Learners benefit
from being able to
take an assigned
role or position,
and from structured
discussion
activities.

= Instructors need to
support the
discussion
activities to
promote expert-like
approaches.

The application of cases to teacher education, however, has received more considerable

attention from researchers. A summary of relevant research work undertaken in the past 10

years is summarised in Table 2.3, focusing on studies that have aimed to investigate and

characterise aspects of the case experience.
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Table 2.3 Summary of research into case-based learning in teacher education

Author(s) Setting & activities Research Key findings Implications for
methodology case-based learning |
Grant, 1992 | = Investigation of » Group of » Students showed = Learners need
student reasoning undergraduate and understanding of guidance to
from a particular graduate students the strategies they ‘uncover the key
case across teaching had identified from issue(s) and
* Pre-service fields prior reading, but consider the
teachersin a Qualitative not the context- specifics of the
general secondary approach specific issues case situation
methods course Teacher as from the case = More than one
= Case analysis researcher Analysis questions case may be
followed reading, Analysis of did not lead needed to
discussion of key individual written students to the demonstrate real-
concepts and commentaries and issues intended by life complexity
practical activities class discussion teacher
One case was
insufficient to
represent
complexity of real-
life practice
Levin, 1994 | « Investigation of the Mix of 24 student Discussion = Discussion
role of discussion teachers, promoted reflection activities should be
in learning from beginning teachers and metacognition a part of the case
cases and experienced for experienced analysis task to
= The setting was a teachers teachers, and allow learners to
subject on child Experimental clarified and clarify and
development for design elaborated ideas elaborate their
teacher Compared written for new and views
preparation and analysis for groups student teachers = Learners with
professional with/without small Without discussion different levels of
development group discussion students reiterated relevant
= Individual written on two cases and solidified their experience
case analysis and Quantitative and existing views respond differently
discussion qualitative analysis to cases
activities
Benham, « Investigation of Two small classes Learners « Case writing by
1996 case analysis and (5-7 students) generated ‘new’ learners who are

writing in a
graduate-level
subject on school
change and reform
Students
researched
relevant topics in
depth, analysed
cases prepared by
past students, and
wrote and
presented their
own cases for
discussion

Experienced
teachers and
administrators
Data from students’
written analysis,
journals, cases and
discussions
Teacher as
researcher
Qualitative
approach

knowledge about
practice and its
relationship to
theory that added
to the academic
knowledge base
Learners identified
key themes that
supported their
thinking about the
cases

The use of
narrative
encouraged
learners to
challenge
traditional beliefs

also experienced
practitioners helps
them to link theory
and practice

= Cases written by
students can also
add to the
academic
knowledge base
and be used as a
resource for
subsequent
classes
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Tabie 2.3 Summary of research into case-based learning in teacher education

Author(s) Setting & activities Research Key findings Implications for
methodology case-based learning |
Kleinfeld, = Study of changes = Analysed cases = Cases were = Case writing
1996 in learners’ produced by personal and provides an
understanding students analytical analytical structure
developed by a Compared initial = |nitial conceptions within which
case writing task and final tended to be learners can reflect
= Pre-service conceptual maps of simple and on their
teachers each the social world of formulaic experiences
prepared and teaching = Students’ revised Students can draw
presented a case Qualitative conceptions were out key lessons to
describing their approach more complex and explain how their
teaching contextual ideas have
placements changed over time
Morine- = Study of case- 112 advanced- = Differences in the Case analysis
Dershimer, based learning in a level student way the case discussions should
1996 teacher teachers in four teachers defined provide
preparation class groups and structured the opportunities for
program studying a generic analysis task and students to discuss
= Students viewed methods course discussion issues in small
video cases, Mix of elementary influenced the key groups
discussed their and secondary issues identified by Case teachers
reactions and then school majors learners and the should provide
listed a key idea Data derived from type of thinking opportunities for
they took from the videotaped they exhibited students to take
lesson and two discussion and = Less-structured the lead in group
ideas from other written ‘key idea discussion in small discussions
students statements’ groups led to an
= Aim was to Qualitative emphasis on the
compare the approach case context and
reactions of four other students’
classes and views, and led to
considered more complex
differences in processing
group size and = Larger groups
major tended to arrive at
more simplistic
conclusions
J. H. = A pilot study into 15 new teachers = Learners showed Cases can aliow
Shulman, changes in participated in the an increased learners to confront
1996 learners’ attitudes study, but only sensitivity and their assumptions
and behaviour eight attended the awareness of and beliefs
through case- full course diverse cultural Case teachers
based learning in Data sources were perspectives and of must manage the
multicultural student writing, their own biases discussion of
education program interviews and = Some evidence of sensitive issues to
« Teacher discussion changes in promote
professional transcripts communication constructive
development Qualitative strategies and participation
program for new approach teaching practice
teachers = Most students
= Students read a viewed case-based
series of cases, learning as
and then discussed valuable
as a class group = Some discussion
using a variety of was confrontational
discussion and and conflict caused
role-play activities at least one
student to leave
the course
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Table 2.3 Summary of research into case-based learning in teacher education

Author(s) Setting & activities Research Key findings Implications for
methodology case-based learning |
Lundeberg = Investigated the = Two groups of = Some students = Opportunities to
& effect of repeated undergraduate made only revisit their case
Scheurman, case analysis, and students (48 and superficial changes analyses may
1997 previous or 18) to the first analysis, prompt some
subsequent Qualitative while others refined students to refine
instruction on the approach or changed their and clarify their
topic area Content analysis ideas ideas
= Educational was used to » Learners achieved Learners shouid
psychology course compare students’ better outcomes analyse the
in a pre-service first and second when the case was specifics of case
teacher education written analyses analysed before situations prior to
program specific instruction more general
= Students read and on a topic instruction.
made notes about = Students believed
the cases, then they could better
participated in identify problems
paired discussions (65%), see other
and wrote up their perspectives (50%)
conclusions and see how
theory was relevant
to practice (45%)
Moje & = Investigated case Two courses (30 = Pre-service Learners use the
Wade, 1997 discussions and undergraduate pre- teachers used their context of their own

what they reveal
about students’
thinking

Two literacy
courses — one for
pre-service and the
other for practicing
teachers

Students read or
wrote cases and
then discussed
them in class
though analysis,
role-playing and
evaluating possible
plans of action

service teachers
and 10 graduate
in-service
teachers)

Data sources were
discussion
recordings,
debriefing
sessions, and
focus group and
individual
interviews
Qualitative
approach
Analysed for
within-case and
cross-case
patterns

experiences as
students, theory
and texts, and role-
playing to analyse
the cases. They
also used the
cases to
understand the
theory, but
developed
simplistic views of
teaching practice
In-service teachers
analysed cases
through their

~ classroom

experiences and
used cases to
reflect on their own
feaching practices

experiences to
understand cases
Opportunities
shouid be provided
for learners to
make links with
relevant
experience
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Table 2.3 Summary of research into case-based learning in teacher education

Author(s) Setting & activities Research Key findings Implications for
methodology case-based learning |
Carison, et * Investigated the « Qualitative study of | = Learners gained = Sharing their
al., 1998 effects the a small group (11 new knowledge perspectives on
Participatory Case- students) about current cases and 'stories’
Based Model for = Professionals from issues related to from their own
Professional a variety of fieids their professions experiences allows
Development who work together and about related learners develop a
= Professional on human services fields broader
development problems = Learners were able appreciation of
course in human = Main data sources to appreciate complex situations
services were student work, others’ and develop new
= Learners group and perspectives on an strategies for
participated in case individual issue practice
analysis through debriefing after = Learners also
writing and each class session, developed new
discussion, and by meeting records strategies to
writing and and follow-up handle dilemmas in
presenting cases interviews six their own work
based on their own months after the environments
experiences conclusion of the = Learners were
course found to have
= Qualitative applied these
approach outcomes to their
work practices
Richards & = Investigated = Analysed 688 = Over the three « Learners need
Gipe, 1998 changes in the cases from 344 years the themes guidance to

themes found in
student-prepared
cases over three
successive years
of a teacher
education program
« Students prepared
two case narratives
per semester about
concerns and
problems arising
from their practical
work experiences

students over three
years of a course

= Qualitative
approach to
analysis that
examined student
work for emerging
themes and
patterns

identified by
students had
become more
numerous and
diverse

= This was attributed
to changes in case
teaching strategies
that provided more
explicit directions
for student case
writers and better
support for critical
reflection

= A number of issues
remained major
concerns for the
student teachers
for which
highlighted the
need for more
support

prepare their own
cases and to
encourage them to
reflect on their
experiences

= Analysis of learner-
prepared cases
can highlight areas
in which they need
more support
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Tabie 2.3 Summary of research into case-based learning in teacher education

Author(s) Setting & activities Research Key findings Implications for
methodology case-based learning |
Riggs & * Investigated the » Study of 25 = Learners’ cases = Case writing about
Serafin, use of student- graduate students showed that they their own
1998 prepared cases to who were also were able to take experiences
link practice to practicing teachers both a subjective encourages

theory in reading
literacy course

= Learners prepared
cases depicting
actual classroom
situations from
their experiences

« These contained
multiple
perspectives and
self-analysis

= Analysed student
cases for key
influences

and objective
stance in analysing
their teaching
practices

= The cases enabled
learners to
examine and
critique their
teaching practices
and to recognise
intrinsic and
extrinsic factors
affecting their
classrooms

learners to analyse
and critique their
own practices

Much of the focus of this research is on student performance and outcomes using particular

approaches. Overall, this points to cases as being effective in encouraging students to see

the complexity of teaching and the way theoretical knowledge is made conditional by

circumstances in the classroom. Researchers also report that students are reflective and that

cases challenge their beliefs and, sometimes, influence their teaching practices.

The research studies also reflect the advent of case writing as a significant new instructional

strategy (Kagan, 1993), and investigators point to its success as a means of sharing

experience, often in very personal ways. The role of discussion has also been investigated

and results indicate that it is an important tool for expanding students’ perspectives (Levin,

1994). Researchers note however that the limited scope of investigations mean that there is

still much to be learned about what types of discussion forums — such as small group,

whole class, and electronic — are appropriate (Levin, 1994).

The role and attitude of the instructor have also been found to have significant effects on

learning outcomes. Findings suggest that learner-centred approaches achieve better results,

although this is an area of research that needs more attention. The body of research also

neglects issues such as the design of written tasks, the use of other resources and strategies
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in combination with case-based learning, and factors arising from the physical or academic

setting.

The increased popularity of case-based learning has also led researchers to consider the
needs of a more diverse student group, from undergraduates enrolled in teacher preparation
programs to experienced practitioners taking part in a professional development program.
Particular interest has been shown in investigating the influence of related experience with
research suggesting that the experiences and beliefs learners bring to their analyses
influences what they focus on as important, and the strategies, tools and approaches they
use (see for example Moje & Wade, 1997). This suggests that different kinds of learning
opportunities and supports are needed according to the prior experience of the learners in

the group.

This mix of predominantly qualitative studies illustrates the range of issues chosen for
investigation. A lack of detailed description of the methods used, and in particular
approaches to analysis, makes comparison of the findings difficult, and so these studies do

not yet form a connected or comprehensive body of knowledge.

In particular, little is known of how learners make sense of the richly detailed and context-
specific information presented in a case and how they then use their understanding to
address real-life problems (Kagan, 1993). Studies of case-based learning in clinical
disciplines have suggested that learners adopt different approaches with different outcomes
depending on their perceptions of the task. These differences have been attributed to both
individual characteristics, such as levels of self-regulation (Ertmer & Dillon, 1998; Ertmer
et al. 1996) and influences in the learning environment (Whelan, 1988). It is likely that
different outcomes and approaches also occur in other forms of case-based learning and
that by understanding students’ different approaches designers and teachers may be able to

assist learners develop effective analysis strategies.
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2.5 Summary and relevance of literature to this study

This review of literature has traced support for authentic activities and contexts from
Dewey’s and Whitehead’s ideas about linking formal education and real-life practice
published in the 1920s and ‘30s to the increasingly popular use of case-based learning.
Cases have been used in legal, medical and business education for many years, and three
distinct traditions have developed. More recently case learning has spread to a greater range
of disciplines, encouraging innovation that has resulted in a plethora of approaches.

Despite this popularity, little is known about case-based learning, particularly about the
learner’s perspective — a gap that this study has sought to address. To this end a learning
environment was developed based on the conceptual, developmental and research literature

on case-based learning.

The overall learning design was based on Jonassen’s (1999) model for a constructivist

learning environment (CLE) in which related cases are used to support problem-solving

activities. The essential components of the environment are:

* afocal problem-solving or project task that engages learners in thinking like a
practitioner from the relevant discipline;

* includes related cases and information sources that help learners understand the context
of the problem and possible solutions

e incorporates appropriate cognitive, conversation/collaboration and social/contextual

tools.

To support learners in this environment Jonassen (1999) also suggested that activities be
designed to encourage learners: to investigate the related cases as part of the process of
exploring the problem context; articulate their solutions and explain their strategies; and
reflect on performance. Using these ideas as a framework on which to base the learning
design and incorporating other ideas from the literature the following three-phase process

was developed.
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Phase 1: Analysis of related cases

In the early stages of their group projects, learners undertook a case analysis task that

prompted them to explore the related cases provided. The aim of this task was to develop

learners’ ideas about multimedia design and development issues as they arise in the context

of real-life projects. Three principles for their design emerge from the literature:

* The cases should present realistic situations that reflect real-world practice (Knirk,
1991; Stolovitch & Keeps, 1991)

* The cases should incorporate multiple perspectives and preserve ambiguity, complexity
and conditionality of knowledge (Spiro & Jehng, 1990)

* The cases should provide a richly-detailed source of information that encourages

exploration and interpretation (J. H. Shulman, 1996)

Analysis activities were designed to develop learners’ ideas about multimedia design and

development through a process adapted from Miller and Kantrov (1998) in which learners

begin by working within the case, then expand on the case and finally move beyond the

case context to consider the issues more broadly. Four guiding principles identified from

the literature were used:

* Learning activities should encourage learners to develop their own interpretations
(Duffy & Cunningham, 1996; Hazard, 1992)

e Learners should develop an understanding of the specifics of the situation by working
within the confines of the case (Christensen, 1987; Miller & Kantrov, 1998)

e Learners develop understanding of the issues further by participating in case
discussions which elicit alternate views (Carlson, et al., 1998; Levin, 1994)

* Learners move beyond the context of the specific case by making connections with
relevant concepts from the literature and with their own situations and experiences

(Miller & Kantrov, 1998)

Phase 2: The design task
The project required teams of students to design a learning environment that would address
a real-life educational/training problem. The aim was to engage learners with an authentic

design and development task through which they would encounter the types of challenges
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faced by instructional design practitioners. The key features of the task suggested by the

literature are:

* Authentic activities should engage learners with realistic problems (Honebein et al.,
1993; Jonassen et al., 1993).

* Learners should face cognitive challenges similar to those present in the real world
environment (Savery & Duffy, 1995).

* Learners should be encouraged to develop ownership over the task (Honebein et al.,
1993).

* The learning tasks should be set within the global task environment and may be
simplified to suit the learners (Honebein et al., 1993, Jonassen, 1999).

* Appropriate contextual supports should be provided (Grabinger, 1996, Jonassen, 1999).

Phase 3: Reflection

The final phase of the process encouraged learners to reflect on their project experiences
and refer back to the case projects they had analysed. The importance of reflection is
emphasised throughout much of the case learning literature, with many authors drawing on
the research work of J. H. Shulman (1991; 1996) and the ideas of Schén (1987). Learners
began their reflections by considering their own responses to a set of focus questions, and
then by working in their teams to develop a case telling the story of their own projects. The
reflective tasks were designed to complement the case analysis by following similar
principles of individual interpretation, focus on the specifics of a situation, learning through
discussion and collaboration, and moving beyond the case context to consider the ‘bigger

picture’.

These principles were used to guide the design of the learning environment and activities
implemented with a class of graduate students. The next chapter describes the research
design and methodology, and includes a more detailed explanation of the learning

environment.
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Chapter Three

Research Methodology and Learning Design

3.1 Introduction

This chapter describes the inquiry process used in the study. It begins by examining the
literature describing the use of qualitative modes of research and in particular the use of a
case study design. The remainder of the chapter presents details of the design of this study
including the research context, data collection procedures, general analysis strategies and

verification methods employed.

3.2 Theory

3.2.1 A qualitative approach

Contemporary qualitative inquiry has evolved from a range of traditions in the social
sciences — with a rich history that is well documented (Denzin & Lincoln, 2000; Glesne &
Peshkin, 1992). Unlike experimental research traditions there is little agreement in the
literature about what constitutes a qualitative approach with a “sometimes confusing array
of appropriate alternative research methods™ presented (Marshall & Rossman, 1989, p. 9).
Lincoln and Guba’s (2000) examination of various paradigms highlights the complexity

and contradictions that face the qualitative researcher.

Although a shift towards qualitative social science research in the last decade has led to an
explosion in publications on the subject, the literature abounds with confusing terminology.
For example ‘qualitative research’ is sometimes used interchangeably with case study or
ethnography (Savenye & Robinson, 1996). Creswell (1998) sought to clarify the situation
by identifying five traditions of qualitative inquiry - biography, phenomenology, grounded
theory, ethnography and case study.

From various classifications of qualitative traditions and approaches, agreement emerges

that “systematic inquiry must occur in a natural setting rather than an artificially
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constrained one such as an experiment” (Marshall & Rossman, 1989, p. 10). Lincoln and
Guba (1985) applied the term ‘naturalistic inquiry”’ to describe the underlying philosophy of
the paradigm as distinct from methods used to collect data of a qualitative nature, such as

interviews and surveys, which may be used in any research design.

Despite differences in definition and emphasis apparent in writings about qualitative
inquiry (Bogdan & Biklen, 1992; Creswell, 1994; Glesne & Peshkin, 1992; Savenye &
Robinson, 1996), the qualitative researcher is commonly seen as someone who:
* views reality as socially constructed, and values the perspective of the participants
* chooses naturalistic contexts, and becomes involved in the setting, acting as the
primary data collection instrument
* focuses on meaning, and process and aims to understand participants’ perspectives

» provides rich description, and seeks patterns and themes in the data.

3.2.2 The case study as research strategy

The various definitions of the case study approach to research advanced in the literature
shows that, like qualitative inquiry, it is open to interpretation. Merriam (1998) noted “case
study is a term used by many people in many different ways to mean many different things”
(p. xiii). She claims part of this confusion arises from the conflation of the ‘case’ as the unit
of study, the ‘case study’ as the method of inquiry, and the ‘case report’ as the end product

of research.

Out of these various definitions emerges a notion of the case study as a detailed
examination that is limited in scope to a single setting, subject, depository or event (Bogdan
& Biklen, 1992). It differs from other traditions of qualitative inquiry in that it focuses on a
‘bounded system’ (the case) that is studied in depth (Creswell, 1998). Furthermore a case is
an ‘integrated system’ with a complexity of functioning parts (Stake, 1995).
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Case studies vary in purpose. They may seek to explore, describe or explain (Yin 1993).
Stake (2000) identifies three common types of case study:
* an ‘intrinsic’ case study undertaken to gain a better understanding of a particular
case
* an ‘instrumental case study’, which is studied to provide insights into an issues or
examine a generalisation
* a‘collective’ case study, which seeks to understand a broader phenomenon through

investigation of multiple cases.

Case studies may also differ in application, for example in the role theory plays and in the
techniques used for data collection and analysis. A theoretical base may play a role in
framing and guiding an explanatory case study or, it may be absent from a study that seeks
to describe a case (Creswell, 1998). Case studies may encompass both qualitative and
quantitative methods of data collection and analysis where appropriate to the research

problem and circumstances (Yin, 1994).

Depending on the type of case study, the findings reported may be couched in terms of
understanding the specific situation and/or seeking links to a wider context. Merriam
(1998) characterises the case study outcome as particularistic for what is reveals about the
situation under study, descriptive because it presents rich textual information, and heuristic

in that it illuminates understanding of the phenomenon studied.

Two possibilities for generalisation from a case are considered in the literature —
generalisation ‘about’ the case and generalisation ‘from’ the case. Stake (2000) argued that
researchers need to draw generalisations that encapsulate the complexity of a situation
under study to facilitate reporting. This simplification, which is needed to make a report
readable, should be accompanied by descriptions of the data that enable readers to draw
their own conclusions about the researcher’s interpretations. These ‘naturalistic

generalisations’ are generalisations that other people can learn from (Creswell, 1998).
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Difficulties arise when generalisations are made too broadly and thus the particular features
of a case can be lost (Stake, 2000). Yin (1994) warns against this kind of ‘statistical
generalisation’ in which information specific to a case is used to make inferences about a
broader population. Instead he suggests that case study results should be compared to

previously developed theory in a process of ‘analytic generalisation’.
3.3 The design of this study

3.3.1 A qualitative case study approach

The exploratory nature of this study makes it well suited to a qualitative approach. As
discussed in Chapter Two, little is known about case-based methods from the learner’s
perspective, thus making it difficult to form research questions sufficiently specific for a
quantitative study. Qualitative approaches, on the other hand, are considered useful for
exploring research problems on topics about which little information exists - specifically
when variables are not known, context is important and the theoretical base is undeveloped

(Creswell, 1994).

Developing an understanding of learning in a natural rather than artificial context is
important in considering the wider implications for the design and implementation of case-
based methods. Furthermore, the emphasis placed on the participant’s perspective in
qualitative research is consistent with the study’s aim to investigate a learner’s individual

interpretations of the case materials.

A case study approach was chosen because it allowed in-depth investigation of a particular
application of case-based learning, which was considered important for finding out what
learners take from the case materials used and what aspects of the learning context are
important in that process. This allowed the researcher to consider the complexity of the
situation and the interplay of factors as suggested by Stake (1995). It is also in keeping with
the strength of the case study approach in addressing ‘how’ or ‘why’ questions within real-
life contexts, particularly important “when the boundaries between the phenomenon and

context are not clearly evident” (Yin, 1994, p. 13).
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The expected outcome of the study — a better understanding of learners’ use of cases and
their implications for the design of case-based learning — is also consistent with the case
study approach. The first outcome calls for attention to the specifics of the situation as
identified by Merriam (1998). The second requires that the researcher consider how the

lessons learned might be more widely applicable, as noted by Creswell (1998).

Another important consideration in deciding to undertake a qualitative case study was the

research tradition in the area of technology-supported learning.

Clark (1989) noted that the typical study for many decades focused on comparing so-called
traditional methods of instruction with ‘new’ media or strategies. Such studies, he claimed,
have produced useless information because they compare carefully developed ‘new’

techniques and often poorly conceptualised traditional instruction. Clark (1989) contended

that researchers were asking the wrong questions and using flawed research designs.

Briggs (1984) called for researchers in instructional technology to use alternative types of
inquiry that would examine learning outcomes in natural contexts using systematically
designed materials. Despite Briggs’ calls, a review of research papers published in the
journal Educational Technology Research and Development found that less than half
reported on empirical research and most of these were based on an experimental model
with few reflecting a qualitative or developmental perspective (Driscoll & Dick, 1999).
This may change however, as qualitative approaches become more widely accepted and
researchers become more skilled in carrying out this type of research (Driscoll & Dick,

1999).

The choice of the qualitative case study as the strategy used in this investigation is in
keeping with the recommendations of Briggs (1984), and with the suggestion by Reigeluth
and Frick (1999) that designed case studies, in which the researcher develops and
implements an intervention based upon instructional theory, offer a powerful means for

investigating and furthering theories of instruction.
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3.3.2 The research context

The study was conducted with students enrolled in EDGI931 Interactive Multimedia
Design, an advanced level subject in the Master of Education in Information Technology
course offered at the University of Wollongong during Spring Session 2000. This implied
natural boundaries to the study in that it involved:

* only the students enrolled in the particular offering of the subject

* their instructor

* the set of case materials designed for the subject

* the other resources and tasks undertaken for the subject

* the limited time frame during which the subject was offered.

The subject was chosen as the focus of the study because of its suitability of redesign as a
case-based learning environment. Students form small project teams and work with a real
client to develop an interactive multimedia package that will address a specific educational
need. The nature of the task requires learners to draw on conceptual knowledge and
production skills developed in previous subjects, to work within a team of people with
diverse interests and backgrounds, and to manage their relationships with clients who have
their own expectations of the process and outcomes. These are also aspects of a real-world
multimedia design project, and through this activity learners encounter situations similar to
those a professional designer would experience. The focus of the subject on a complex,

realistic design problem suggested that cases would provide useful support material.

In the redesigned subject, students analysed two real-life multimedia development cases
during the early stages of their projects, and at the end of the subject prepared individual
reflective papers and collaboratively written cases of their own projects. Full details of the

design of the subject can be found in section 3.3.2.3 of this chapter.

3.3.2.1 The first class meeting

The subject began with an initial class meeting on the evening of Thursday 13 July 2000.
This was an introductory class that aimed to familiarise the students with the contents and

requirements of the subject, and to begin the process of project choice and team formation.
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Ten students were present out of a total enrolment of 14. Two students were to withdraw

from the subject soon after, leaving a class size of 12.

The class began with each of the students introducing themselves and talking about their
previous experiences with teamwork and multimedia projects. The instructor introduced the
researcher and briefly explained her presence at the meeting. After the introductions were
complete the instructor presented the subject outline (Appendix 3.1) and the group

discussed issues related to the organisation and requirements of the subject.

Next, discussion turned to the selection of a suitable project. The instructor described some
pre-arranged projects from which groups could choose. Students were also encouraged to

seek out and initiate their own projects.

The instructor then presented an overview of the possible roles within the multimedia
development team, asking students to consider what kind of role might be appropriate for
them to take. To initiate the team formation process each of the students was asked to write

a list of their skills and interests on the whiteboard. Gradually teams began to form.

Overall, there were not many questions asked during the class. There was some discussion
about the availability of software tools and support for the development of production
skills, which appeared to be of concern to many of the students. Team formation created

some tension with people not wanting to put themselves forward.

At the end of the class students were invited to be a part of this research study in a short
presentation by the researcher and provided with information and consent forms. The
nature of the study was described to all potential study participants and consent was sought
from each person. Participants were also advised that they were free to leave the study at
any time and that information collected about them would remain confidential and their

identities disguised in the final report.
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3.3.2.2 The research participants

All of the students who continued with the class agreed to participate in the study. Table 3.1
outlines each participant’s main occupation at the time of the study and previous experience
working on group projects and developing CD-based multimedia products. Pseudonyms

have been used throughout this thesis to protect the identity of the participants.

Table 3.1 The research participants

Name Main occupation Previous group project or multimedia experience

Anna Human resources manager | Group project experience working on large human
resources project. Recalled that there were many
teamwork issues. No multimedia experience except
introductory authoring subject.

Rod Training consultant Professional experience working on multimedia
projects in a team of two. Feels that technical skills
are out-of-date.

Margaret Primary school teacher- No previous group project experience. No multimedia
librarian experience except introductory authoring subject.
Lynn University librarian Has experience developing Web-based training

modules for staff and students working in a small
team. No multimedia experience except introductory
authoring subject.

Sheryl Training consultant Has worked on team projects of 2-30 people. Usually
responsible for instructional design of print-based
materials. No muitimedia experience except
introductory authoring subject.

Barbara Technical consultant in Experience with the development Web projects
education department working in a small team. No multimedia experience
except introductory authoring subject.
Liz Primary school teacher Working on a small team project at school in the

previous year has been her only project experience.
No multimedia experience except introductory
authoring subject.

Joanne Full-time student No professional team project experience. No
specialising in adult multimedia experience except introductory authoring
education subject.

Simon Secondary school teacher Previously worked on graphic design projects, but not

in a team. No multimedia experience except
introductory authoring subject.

lan Primary school teacher Experience working on long term team project within
own school. No multimedia experience except
introductory authoring subject.

Kath Primary school teacher No professional team project experience. No
multimedia experience except introductory authoring
subject.

Steve Primary school teacher No multimedia experience except introductory

authoring subject.

Half of the participants were classroom teachers, and half were involved in adult education
and training. All participants had completed pre-requisite subjects that provided an
introduction to educational technology and instructional design, and developed basic Web

and multimedia authoring skills. Three of the participants also has professional experience
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in instructional design. Only one participant had previous experience in developing CD-
based multimedia products, although two had developed materials for the Web and one had
graphic design experience. All of the participants commented that they had previously

worked on group projects as students, although only half had worked in a team in a work

situation.

3.3.2.3 The learning design

Jonassen’s (1999) model for a constructivist learning environment (CLE) was used as a
framework for designing a learning environment that would support learners as they
worked on their own design problems. In this model the related cases present solutions to
past problems that are thought to compensate for learners’ lack of experience and help
learners develop an understanding of concepts and strategies useful in similar situations.
The key features of the model are presented diagrammatically below (Figure 3.1). This
followed by a table summarising the rationale for and implementation of each feature in

this particular design (Table 3.2).

6. Social/
Contextual 2. Related
Tools Cases

1. Project

Space
5. (project, _
Conversation/ problem or 3.Rlnformat|on
Collaboration case) esources
Tools

4. Cognitive
Tools

Figure 3.1. Model for a constructivist learning environment (Adapted from Jonassen, 1999)
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Table 3.2 Implementation of key features in the learning design

Feature

Rationale according to Jonassen
(1999)

Implementation in this learning
design

1. Project space

“The focus of any CLE is the guestion or
issue, the case, the problem or the
project that learners attempt to solve or
resolve.” (p. 218)

The project space represents an
authentic project/problem/case, sets it
within a realistic context and allows
learners to manipulate the environment.

The focal activity in this subject is a
design ‘problem’ for which learners
develop a multimedia solution. Students
work in small project teams and liase
with a real client. A number of clients
are available for learners to choose from
or they may find their own.

These design problems are ill-structured
and complex, and engage learners in
the type of thinking required by
practitioners in the design and
development of a project.

2. Related cases

“It is important that CLEs provide access
to a set of related experiences that
novice students can refer to. The
primary purpose of describing related
cases is to assist learners in
understanding the issues implicit in the
problem representation.” (p. 223)

These related cases should help
learners understand the inherent
complexity of the domain through
multiple perspectives and themes.

The related cases developed for this
subject describe two real-life
educational multimedia design projects
through the experiences of key
designers and the project manager, and
supporting documentation.

These cases present the complex array
of design, management, process and
technical issues that arise in these kinds
of projects.

To be useful to students as solutions to
past problems the two cases ‘tell the
story’ of the projects from the initial
approach by the client through to the
distribution of the final product. As such
they are full cases rather than case
problems.

3. Information
resources

“Learners need information about the
problem in order to construct their
mental models and formulate
hypotheses that drive the manipulation
of the problem.” (p. 225)

An appropriate set of resources will help
learners make sense of the problem and
its principles. The resources should be
organised such that learners can readily
find relevant information when they
need it.

The set of information resources
provided for this subject included:
suggested readings and optional
references on instructional design and
project management (as electronic
documents and Web links); templates to
guide the development of design
statements; descriptions of other
projects and examples of previous
student work and; useful media
production resources.

4. Cognitive tools

The environment should provide access
to cognitive tools that scaffold the
learner's performance of the focal task.

Cognitive tools may be included to
assist learners represent the problem,
represent what they know or are
learning, automate a low-level task or
assist with information gathering.

Software tools and templates were
made available to assist learners with
representing their problems through
written description and concept
mapping; gathering and organisation
content; and storyboarding their design
ideas.
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Table 3.2 Implementation of key features in the learning design

Feature

Rationale according to Jonassen
(1999)

Implementation in this learning
design

5. Conversation and
coltaboration tools

“CLEs should support collaboration
within a group of participants, shared
decision making about how to
manipulate the environment, alternative
interpretations of topics and problems,
articulation of learners’ ideas and
reflection of the processes they used.”
(p. 229)

Asynchronous communication tools,
such as electronic mail and on-line
discussion forums, were used to support
interpersonal, small group and whole
class interaction.

An array of tools, both asynchronous
and synchronous, was available to meet
the individual communication needs of
the project teams.

6. Social/Contextual
support

“Social and contextual support of
teachers and users is essential to
successful implementation of CLES” (p.
230)

Successful implementation of a CLE
requires consideration of physical,
social, cultural, organisational and
technical factors.

Face-to-face contact through scheduled
class meetings was an important social
support for students, providing
opportunities for discussion, problem-
sharing and peer support.

Training sessions and skill development
workshops were held according to the
needs and interests of the group.

Access to the computer laboratory
facilities and other rooms provided
spaces for meetings and group-work.

To design the related cases and learning activities appropriate for this subject it was

necessary to identify the knowledge and skills the students should develop through the

design task, and then how the learning environment would support the process. Ertmer and

Russell (1995) suggested that instructional design students need to develop the problem-

solving, critical thinking and reasoned judgement skills that are needed to work with

complex, multi-faceted design problems. Table 3.3 outlines the design principles that

underpinned the development of the cases in relation to the desired outcomes for this

subject and the team design activities.

Table 3.3 Desired outcomes against project and case analysis tasks

Desired outcomes for learners

task

Key features of group design

Key features of case materials

Instructional design students
need to develop the knowledge

The team design activities aim to
develop these skills by engaging

Case materials and activities aim
to develop these skills by

design problem by identifying
and analysing the critical
issues in a situation

learning problem
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Table 3.3 Desired outcomes against project and case analysis tasks

Desired outcomes for learners

Key features of group design
task

Key features of case materials

instructional design students
need to develop the knowledge
and skills to:

The team design activities aim to
develop these skills by engaging
learners in a project which
requires them to:

Case matenals and activities aim
to develop these skills by
engaging learners with realistic,
detailed design cases which:

= consider multiple possibilities
for design solutions by
applying knowledge of
instructional strategies

»  select the most appropriate
solution by considering
possible designs in light of
situational factors

»  communicate design
decisions to others and
negotiate as necessary

» document and/or prototype a

design solution

* evaluate a design solution in
terms of the initial problem

» consider how different
strategies might be applied to
a particular learning situation

*  determine which design
solution would be most
appropriate in a particular
situation

»  work with a real client to
whom they must explain and
justify their design decisions

»  prepare a description of the
design solution within a
design statement template

» evaluate the design solution
by reflecting on their project
experiences and their original
intentions

» illustrate how designers
generate their initial ideas
from an understanding of
instructional strategies

» illustrate how designers
determine which methods are
most suitable in a particular
situation given a range of
contextual factors

« include details of
communication between
designers and others

¢ include relevant documents
and files as part of the case
materials

*  include the designer's
reflections on the overall
process and solution

3.3.2.3.1 Design of the case materials

The design of the case materials was informed by the general literature on the use of cases
from which emerged three principles for their design. Table 3.4 outlines the ways in which

these were implemented in the learning environment.

Table 3.4 Design features of the cases materials

Principle from literature Features of the case materials

Case should present realistic * The cases developed describe the experiences of a team working
situations that reflect real-world on a real-life multimedia design project.

practice (Knirk, 1991; Stolovitch & * The cases include archival materials from the project that

Keeps, 1991) illustrate the ‘story’ and provide examples of key artefacts (for
example documentation, prototypes and reports).

Cases should incorporate multiple =
perspectives and preserve ambiguity,
complexity and conditionality of

knowledge (Spiro & Jehng, 1990) .

The cases include first-person accounts from several of the key
team-members, each of whom had different responsibilities and
concerns.

The cases contain multiple issues and themes that convey the
complexity of real-life project work. The materials have not been
simplified to focus on a single issue or sub-set of issues.

» The cases trace the history of key design decisions that show
how situation-specific factors impacted the project outcomes.
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Table 3.4 Design features of the cases materials

Principle from literature Features of the case materials

Cases should provide a richly- = The case materials were not simplified and retained original detail

detailed source of information that as much as possible.

encourages exploration and « The case materials are presented in a simple structure that allows

interpretation (J. H. Schulman, 1996) learners to navigate through the materials easily, but leaves them
to uncover themes and issues.

To meet the need for realism, the researcher decided to develop cases about real-life
projects rather than realistic, but fictional ones. This is despite calls for the use of fictional
cases or materials (Graf, 1991; McLellan, 1993). It is argued that fictional cases are
preferable because they can be created to present a specific situation for analysis and thus
would be more manageable and easily matched to objectives (Graf, 1991). However, even
when fictional cases are based on real events and experiences, there is a risk that the author
will simplify the details and combine unlikely events. By contrast, true-to-life cases that
depict actual situations and real people by their very nature have a high external validity

(Stolovitch & Keeps, 1991).

The criteria used to select the real-life projects suitable for development into cases were
that the people involved were accessible to the researcher, that documentary evidence could
be examined and presented, and that the final products could be distributed as part of the
case materials. Two projects were chosen and developed as cases, tracing the development
of Exploring the Nardoo and StageStruck by the Interactive Multimedia Learning
Laboratory in the Faculty of Education at the University of Wollongong. An overview of

each of these projects can be found in Appendix 3.2.

These cases illustrate the nature of design problems as ill-structured and ill-defined, further
reflecting the nature of real-life practice. The materials present the approach of the project
designers to interpreting the needs of the client and target learners, developing appropriate
instructional solutions, representing their design ideas and implementing these in the
product. The cases are not presented as exemplars, but instead aim to convey the multiple
issues that typically arise during a project and to illustrate the ambiguities and

contingencies that are part of the design and development process.
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The case materials themselves depart from the traditional narrative form in which the
authors summarise situations into “simplified storylike forms” (Milheim, 1996, p. 26).
However such narratives are thought to be motivating (L. S. Shulman, 1992) and in some
ways reflect the way practitioners often share knowledge (Kleinfeld, 1990). To achieve a
format that could maintain complexity and incorporate narrative, the case incorporates a
range of materials that are maintained in the ‘rawest’ form possible. This provides learners
with a rich information source that they can explore and make sense of themselves. This
approach maintains a level of detail, complexity and ambiguity that would be more difficult
to achieve in a concise format. Figure 3.2 provides a diagrammatic representation of the
materials for the Exploring the Nardoo case, a sample of which is provided in Appendix
3.3. The StageStruck case has a similar structure. The full versions of both cases may be
viewed on the accompanying CD-ROM.

Case menu

Exploring the
Nardoo case

Y Y !

Interviews with

Overview and

key designers timeline Documents
; Nardoo design PDA development
Rob Wright Barry Harper documents documents

& Y Y Y

Gwyn Brickell Bob Corderoy Investigating Lake Nardoo papers

lluka and presentations

Figure 3.2. The structure of the case materials (showing Nardoo case only).
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Constructed as a series of Web pages linked from the subject WebCT site, the various
components are linked from an introductory page, which provides a brief overview of the
project and a timeline of major events. These were developed from archival records of the
projects including meeting notes, email communication and diary entries. They are the only
‘pre-packaged’ materials included, and from here learners can follow links to a range of
other resources. Simple navigation allows learners to ‘criss-cross’ materials (Spiro &

Jehng, 1990), following their own paths.

This structure allowed the inclusion of multiple first person narratives. These include
accounts from the key project designers and the project manager which, apart from minor
editing to improve readability, are included as direct transcripts of interviews conducted
with the researcher. This allows learners to read the conversation in its original context and
in the interviewee’s own words. These multiple narratives allow learners to see that each
person has a unique perspective and may interpret events differently to others involved in
the same situation. This illustrates the ambiguity of real-life situations and the multiplicity

of views individuals bring to a project.

Artefacts from the case projects add to the detail and realism of the materials. Copies of the
CD-ROM products are provided to learners so that they can examine them in conjunction
with the case accounts. This allows them to make the link between the process and ideas
described by the designers and the realisation of these in the final product. Students can
also examine original design documents, including versions of the project design
statements, storyboards, concept maps and early prototypes. Also included are reviews of

the final products and papers written about subsequent research projects.

The use of a Web-based format offered several advantages. It allowed a more extensive,
richer set of resources to be created than could have been using a print-based format. With
the delivery infrastructure already in place through WebCT, Web-based materials were
inexpensive to produce and deliver. This meant that the cases could include optional
materials that would add to the context and support the key information sources. The

simple structure and navigation allowed learners to move easily through the large set of
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resources, making the materials manageable. The Web-based format also allowed the
inclusion of full-colour visual media, something which has been considerable interest to
case developers wishing to create richer, more realistic materials (see for example Bronack
et al., 1999). In these two cases graphical mock-ups and screen captures from prototype
versions have been used to illustrate how the designers’ ideas for the product changed over

time.

3.3.2.3.2 Design of the learning activities

Jonassen (1999) suggested that learning activities in CLEs should support learners to
explore the attributes of the focal problem, articulate their actions and reflect on
performance. These ideas and other literature on the design of authentic activities and case-
based learning are the basis for the general principles that underpin the learning activities

developed for this subject.

The overall structure of the learning experience took learners through a process of analysis,
project work and reflection: analysis of the related cases, the design and development of
their own projects, and reflection on their experiences (see Figure 3.3). Full details of the

class schedule can be found in Appendix 3.4.

Analysis and Articulation Reflection on

Phases of exploration of of the outcomes and
the learning the problem solution experiences
process
Begin to research ;
Learning ge roblem/ Analyse related Devglop Estaphsh a Document
activities P cases expressions of practice of flecti
project task project solution reflection reflections
] T . . r
| | ) ) |
Y Y | | ¥ | |
. : ) Individual, small Design statement o Individual
Dtusc;s:lr%nzn\zmw group and whole and advanced Project diary and reflections and
ea class activities prototype diary checkpoints group case
(group work)

Figure 3.3 The learning process and activities

56




Analysis of related cases

The role of the cases in the CLE model (Jonassen, 1999) is to provide examples of previous
situations which learners can use as reference points as they develop their understanding of
the focal problem, in this case the group design task. Drawing on the literature, in particular
the work of Miller and Kantrov (1998), an analysis task was designed that would encourage
learners to develop an understanding of the specific circumstances described in the two
cases, and then move on to consider themes and issues more generally. Table 3.5

summarises how these (and other) ideas were implemented in the learning activities.

Table 3.5 Features of the case analysis activities

Principle from literature Features of the analysis activities

Learning activities should encourage = Learners began their analyses of the cases with an individual

learners to develop their own task which allowed them to develop ideas about the case projects

interpretations (Duffy & Cunningham, and focus on the aspects of interest to them.

1996; Hazard, 1992)

Learners should develop an = Analysis questions encouraged learners to develop an

understanding of the specifics of the understanding of the specifics of the situation through an analysis

situation by working within the of the project’s development over time, and of the issues that
confines of the case (Christensen, arose and their consequences, and through comparison of

1987; Miller & Kantrov, 1998) multiple cases to uncover similarities and differences.

Learners develop their understanding | = Learners participated in small and large group discussion of

of the issues further by participating issues which encouraged them to clarify and share their ideas

in case discussions which elicit and consider alternative views offered by other students.

alternate views (Carlson, et al., 1998;

Levin, 1994)

Learners move beyond the context of | = Analysis questions prompted learners to consider how the

the specific case by making experiences of the designers in the cases related to their own

connections with relevant concepts experiences and concepts they had read about in the literature.

from the literature and with their own = Students were also asked to consider what lessons they had
situations and experiences (Miller & learned from studying the cases.

Kantrov, 1998) = Small group discussion in project teams prompted learners to
consider the similarities and differences between their own design
problems and those presented in the cases to help them move
beyond the immediate context of the cases and consider issues
more generally.

To guide them in exploring the cases, learners were given a series of analysis questions for
which they provided individual responses. These questions asked them to describe the
design process and key events, relate the experiences of the case designers to concepts from
the literature and/or their own experiences, examine a particular design feature and identify
the major management issues. The instructions provided to students for this and other tasks
can be found in Appendix 3.5. The purpose of the task was to allow learners to develop
their own interpretations of the cases, allowing them to focus on the issues of interest to

them.
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At the second class meeting small group and whole class discussion helped learners

develop their ideas further. Firstly the project teams met to discuss how the design and

management issues highlighted in the cases might be relevant to their own projects. These

issues were then shared in a whole class discussion. This series of activities was designed

to allow the learners to share their ideas about the cases first with the other members of

their teams, and take the results of that discussion to a wider forum. The intention was to

take learners from specific discussion of the cases to the broader issues in a way that would

lead into their own project experiences.

Collaborative project work

During the period in which the students were working on the case analysis task, the project

teams began to form and their early activities were focused on developing their design

statements. To do this the teams needed to negotiate the distribution of roles and

responsibilities amongst the members, meet with their clients to develop their

understanding of the problem and then determine an appropriate course of action. From this

they developed an advanced prototype, which was then submitted at the end of session. The

key features of the task are described in Table 3.6, in relation to guiding principles

identified from the literature.

Table 3.6 Features of the project activities

Principle from literature

Features of the design task

Authentic activities should engage
learners with realistic problems
(Honebein et al., 1993; Jonassen et
al., 1993).

= Learners worked in teams in which each member negotiated to

take on a particular role consistent with the structure of a typical
design team.

Teams worked with a real client from outside the university and
developed a solution to a real educational/training problem.

Learners should face cognitive
challenges similar to those present in
the real world environment (Savery &
Duffy, 1995).

In the course of designing and developing the projects learners
faced similar cognitive challenges to real-life designers in that
they had to define the problem, develop a viable design solution,
and then evaluate, adapt and revise that design through
prototyping activities.

In addition learners had to work collaboratively and attend to
project management issues, such as teamwork, communication
and organisation.

Learners should be encouraged to
develop ownership over the task
(Honebein et al., 1993).

Students were given the option to select from a range of projects
that the instructor had identified prior to the session or to seek out
their own clients and projects.

The learning tasks shouid be set
within the global task environment
and may be simplified to suit the
learners (Honebein et al., 1993,
Jonassen, 1999).

Learners were required to compiete two components of the full
projects illustrated in the cases — design statement and an
advanced prototype. This simplified the task while still setting it
within the broader context.
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Table 3.6 Features of the project activities

Principle from literature

Features of the design task

Appropriate contextual supports
should be provided (Grabinger, 1996,
Jonassen, 1999).

« Teams were provided with access to a physical computer lab
space in which they could work together. The lab was equipped
with hardware and software tools that would be used by real-
world designers and developers.

= Collaborative and communication tools were made available to
support group-work.

= Templates and feedback from the instructor assisted with the
learning tasks.

= Skill development workshops supponied learner to develop
technical and practical skills.

Reflection

Towards the completion of their group projects learners were also required to respond

individually to a series of reflective questions and then submit reflective cases developed

collaboratively in their project teams. The design principles derived from the literature and

their implementation in the reflective activities is outlined in Table 3.7.

Table 3.7 Features of the reflective tasks

Principle from literature

Features of the reflective activities

Reflection on action can consolidate
understanding of a problem
(Jonassen, 1999; Schon, 1987)

= The reflective tasks encouraged leamers to develop an
understanding of the specifics of their situations through the re-
telling of the project’s development over time, and of the issues
that arose and their consequences, and by comparing their
project experiences to the cases.

Reflective activities should
encourage learners to develop their
own interpretations (Rowland, 1992)

= Learners began their reflections with an individual task that
allowed them to develop their own ideas about their projects and
focus on the aspects of interest to them.

Collaborative activities should
encourage learners to develop
shared meaning (Rowland, 1992)

= Developing their own collaborative cases encouraged learners to
clarify and share their ideas and consider altemative views
offered by the other members of their teams.

Learners move beyond the context of
the specific case by making
connections with relevant concepts
from the literature and with their own
situations and experiences (Miller &
Kantrov, 1998) and develop a better
or more general solution to it (Schoén,
1987)

* The reflective tasks prompted learners to consider how their
project experiences related to the events depicted in the cases
and concepts they had read about in the literature.

= Students were asked to consider what lessons they had learned
and what advice they would offer others.

* The tasks prompted learners to consider the similarities and
differences between their own design problems and those
presented in the cases to help them move beyond the immediate
context of the cases and consider issues more generally.

The aim of this task was to draw learners out of the often all-consuming project

development tasks and ask them to again examine the main design and management issues

now in terms of their own project experiences. To assist with their reflections it was

suggested that learners maintain project diaries and report their activities and thoughts

regularly on the class discussion list at designated diary checkpoints.
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3.3.2.3.3 Role of the instructor

The role of the instructor in this learning environment acted as a facilitator and coach rather
than taking on a more directive teaching role. As such, she helped the learners identify and
locate the resources and tools they required for their particular projects, gave advice on
strategies and processes, and raised issues for consideration when relevant. She guided
learners on the use of tools and templates and provided technical support as required.
Tailoring help to the particular needs of the individual students and the project teams was
the focus of her role. These teaching activities are consistent with those suggested for

constructivist learning environments (Jonassen, 1999; Williams, 1992).

3.3.2.3.4 Pilot testing

The design of the learning environment and process was evaluated through pilot testing
with two groups of students. In the first stage of evaluation a group of students tested an
early case design. The second evaluation stage involved a pilot study of the re-designed

subject using one of the final cases.

Stage one - Testing design ideas (April 2000)

A group of eight students in an advanced level interface design subject participated in a
workshop activity that aimed to explore their ideas about the design process. The class’
usual instructor led the session and the researcher observed the students as they used the
case materials and asked questions during the discussion phase. During the activity the
researcher took field notes, which were then expanded and transcribed immediately after
the class. The aim of the evaluation was to observe how students used the case and to

collect feedback on the design of the materials.

Students began with a 10-minute concept-mapping exercise in which they recorded their
initial thoughts about the multimedia design process. They then moved to the computers
and spent approximately one hour studying a short case, which described a Web-design
project. This case was constructed as a series of Web pages and was presented in narrative

format with direct quotes from the designers incorporated into a general commentary.
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Resources, such as various prototypes and the final version of the Web site; were linked

from the relevant places in the story. (These materials are included on the accompanying

CD-ROM.)

The researcher noted that while working with the case:

* Some students followed the linear sequence of the narrative, while others explored
the materials in no particular order using the hyperlinks.

* Some students commented that the headings and links allowed them to follow their
own interests.

* Some students experienced technical problems because not all of the lab computers
were loaded with the required plug-in for the Shockwave components in the original
project.

* The limited discussion at this stage was between students helping each other work
with the case.

* Some students missed the key resources section and did not realise they could look
at the products until it was pointed out to them.

* After an hour the students had reached saturation point even though they had not

covered all of the material.

After studying the case, the students then spent a further 10 minutes updating their concept
maps with new ideas and annotations. They were then asked to contribute the main ideas
from the concept maps to a general discussion. The range of issues raised covered the
concept and purpose of the package, its specifications, the content included, use of
evaluation and the project team. A nebulous category ‘nature of the package’ emerged and
defied further definition. There was some debate over the terminology as students struggled
to communicate ‘what they really meant’. Few issues relating to the design process

emerged.

It appeared that in their concept maps students had recorded highly personalised and
individual versions of the design process, and that they had difficulty contributing to the

class discussion without being able to generalise from it first. This indicated that even
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advanced level students, many of whom had recently completed the team project subject,

did not have a clear conception of the design process and the related activities and issues.

While they were familiar with many of the aspects of designing and developing a

multimedia project, they were yet to generalise from their own experiences in a way that

might enable them to discuss the issues more generally.

This suggested that learners might benefit from reviewing resources that explain the design

process in a more general way to equip them with terminology and common definitions. It

may also be that the instructor can do more in encouraging learners to develop a shared

understanding.

Overall the trial of the case materials suggested that:

The Web-based case materials offered multiple paths for navigation. However, re-
structuring the materials might provide better support for learners wanting to follow
a non-linear path through the materials, as well as those preferring to follow the
chronological development of the project.

Structural cues, such as headings and sections, in the materials assisted navigation,
however some learners needed more help comprehending the contents of the case.
Students need prolonged exposure to the materials over multiple sessions to explore
them completely.

More consideration needed to be given to the avoidance of technical problems.

It cannot be assumed that even advanced level students have a well-formed, easily
communicated understanding of multimedia design. Discussion and writing
activities should encourage students to document and analyse their own ideas and
convert them to a form more readily understood by others. These activities should

revise models and terminology encountered in previous subjects.

These ideas were incorporated into the final design as described above.
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Stage two - Pilot version of one case (July - October 2000)

The Exploring the Nardoo case was included as an optional resource for students enrolled
in the first version of the re-designed subject Interactive Multimedia Design, which was run
with a class of 19 students based in Hong Kong. The subject began with an intensive
weekend workshop in July 2000 with their Wollongong-based instructor and ran for 10
weeks during which they participated in on-line activities and communicated with the
instructor back in Australia. Additional support was provided through tutorial sessions with

a local tutor.

The researcher discussed the nature of the pilot study with students at the initial workshop
and, after returning to Australia, observed the progress of the subject through the class Web
site. Four students from the group were interviewed when the researcher returned to Hong
Kong at the end of the subject. The purpose of the pilot study was to evaluate the case

materials and the design of the subject.

In this version of the subject, the case analysis task was included as a non-assessable
activity requiring individual preparation and submissions to the on-line discussion forum.
Unsurprisingly, most students did not complete the activity because it was not connected to
a specific assessment task. Discussion with the four students interviewed at the end of the
subject revealed that although the cases had given them some ideas for the design and
management of their projects, they couldn’t afford to spend much time on the case analysis
activity because they needed to get started on the project as quickly as possible. The low
priority placed on the activity was reflected in the small number of submissions received
(four only) and the low level of participation in the on-line discussion. The student
interviews also indicated that once the project was established and development had started
there was little time available to consult readings, and that other subject resources were also

under-utilised.

This version of the subject required students to prepare individual reflective cases at the end
of the subject as part of the assessment (but did not include the group task that appeared in

the final version of the learning design). These indicated that the team projects had helped
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learners develop their ideas about the design process, and some were able to relate these to
concepts from the literature. This seemed particularly so if the student had a difficult and

unsatisfying project experience. There were few references to the cases however, with only
one student commenting on the value of the cases for prompting her to consider alternative

approaches and ideas.

This phase of evaluation suggested that those students who had read the case materials at
the beginning of the subject were at least aware of some of the issues they might face in
their project teams and incorporated some of the design ideas from the case projects.
However, the analysis task must be integrated into the assessment to ensure that students
value and complete the task. Also, the individual reflective cases enabled learners to
analyse their experiences and make links to the literature. It may have been of further

benefit to learners to be able to share these with others.

3.3.3 Data collection and analysis

3.3.3.1 Ethics approval

Prior to the commencement of data collection a Human Research Ethics application was
submitted for review to the University of Wollongong’s Human Research Ethics
Committee in April 2000 and approved shortly after. The application undertook that:
* The students be fully informed about the study.
The researcher discussed the nature of the study with the student group. Questions
about the purpose of the study, research activities and treatment of the data collected
were addressed at this time. Opportunity was also provided for individuals to
discuss any concerns privately with the researcher. An information sheet was also
provided for future reference (see Appendix 3.6).
e Participation would be voluntary.
Students were free to leave the study at any time, and told that should they
withdraw, data collected from them would not be used in the study. Students were

also assured that withdrawal would not affect their studies.
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* Information collected would remain confidential.
Students were advised that their identities would be protected by the researcher and
that pseudonyms would be used in any publications arising from the study.

* Consent would be obtained in writing.
Students were asked to complete and return a copy of the consent form (see

Appendix 3.7)

3.3.3.2 The role of the researcher

The role of the qualitative researcher as the main research instrument - observing and
interacting with participants, collecting and analysing data - contrasts to the objectivity and

impartiality valued in the quantitative investigator.

This feature of qualitative research raises issues of subjectivity in data collection and
interpretation in that the evidence collected and the conclusions drawn come from a single
perspective. While this may be seen as a critical flaw in the qualitative approach, Peshkin
(1988) argues that all researchers should systematically identify the ways in which their
subjectivities shape their inquires, and report these influences with their findings for

scrutiny by readers.

The researcher recognises that her own subjectivities influence the choice and design of the
study, and the collection, presentation and interpretation of data. This study is likely to
reflect the researcher’s biases towards a constructivist view of learning, acknowledgement

of individual’s perspective and questioning of the claims made for a case-based approach.

In this study the researcher adopted the role of non-participant observer at class meetings.
Most of the students knew the researcher prior to the study either as a tutor in one of their
previous subjects or as a member of the teaching team. The students were accepting of the
researcher’s role as observer rather than teacher and seemed unaffected by her presence in

the class.
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3.3.3.3 Data collection process

When choosing data collection methods for a qualitative case study the researcher seeks a
wide array which will help “build an in-depth picture of the case” (Creswell, 1998, p. 123).
Merriam (1998) divides data collection techniques into three main types - interviews,
observations and documents — noting that selection depends on “the researcher’s theoretical
orientation, by the problem and purpose of the study, and by the sample selected” (p. 70).
Further elaboration of these is offered by Yin’s (1994) summary of sources of evidence for
case study research in which he distinguishes between direct and participant observation,
separates archival records from other forms of documentation and includes physical
artefacts. Creswell (1998) includes audio-visual materials as a separate form of data, which
reflects increased use of non-print and non-text forms of qualitative data, although this

could be considered a sub-set of Yin’s artefact category.

Gillham (2000) suggests that in selecting data techniques appropriate for a study
researchers should consider what methods will help them answer their research questions.
Multiple sources of evidence should be collected. The researcher should look for “what
people say, what you see them doing, what they make or produce, what the documents and
records show” (Gillham, 2000, p. 20). Table 3.8 was constructed to identify the data
required, data collection tools and protocols, timing for data collection and proposed

analysis methods for each of the research questions.

Tahle 3.8 Data collected to answer the research questions for this study

Research guestion Data required Data types Details
How do learners = Case interpretations = Documents (student = Individual case
interpret case materials? (individual, small work) analysis assignments

group and class)

= Approaches to
studying with case
materials

« Attitudes and
conceptions

= Observations
« Semi-structured
interviews

= Summaries of group
discussion

« Observation of whole
class discussion

= Student responses to
interview questions

How do learners
develop solutions to
their project tasks?

= Problem selection,
interpretation &
representation

= Selection of
instructional strategies

= Instructional features
of projects

« Teamwork and
process

= Documents (student
work)

= Semi-structured
interviews

» Group design
statements

= Group prototype
products

* Student responses to
interview questions
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Table 3.8 Data collected to answer the research questions for this study

Research question Data required Data types Details

What aspects of the = Main issues after case | = Documents (student * Individual reflective

projects and cases do and project work work) papers

learners reflect on atthe | = Reflections on « Semi-structured = Group reflective

end of the subject? experience interviews cases.

= Reflections on cases = Student responses to

interview questions

Individual student work and student interviews comprised the primary data sources for
addressing the research questions. A summary of the data collected from the students can
be found in Table 3.9.

Table 3.9 Summary of data collected from students

Name Group Case Group Design Project Focus Reflective |(Interview
analysis |discussion|statement questions |case

Lynn A X X X X X X X

Margaret A X X X X X X

Steve A X X X X X X

Kath A X X X X X X X

Anna B X X X X X X X

Barbara B X X X X X

lan B X X X X X X

Sheryl B X X X X X X X

Simon C X X X X

Joanne C X X X X X X X

Liz C X X X X X X X

Rod C X X X X X X

Student work came from writing activities and instructional design tasks undertaken for
assessment. During the case analysis phase, documentary evidence was collected in the
form of learners’ individual responses to a series of open-ended questions and summaries
of the small group discussions which were posted on the class discussion list. The design
statements and prototype products developed by each of the groups was collected to
provide insights into the design phase. Reflections in the form of individual responses to a
set of focus questions and group reflective cases were collected from all but two students
who, not being enrolled in the full eight credit point subject, did not complete this task. All

of these documents were submitted and stored in electronic form.
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Semi-structured interviews were conducted with seven of the participating students who
volunteered towards the end of session. Interview guides were used to ensure that similar
questions were posed to each participant, but flexibility allowed exploration of related
issues raised by interviewees (see Appendix 3.8). The sequence of questions sought
learners’ perspectives on the materials and activities encountered throughout the subject.

The interviews were tape-recorded and later transcribed into word-processed docu.ments.

Observations of the small group and whole class discussion activities made at the second
class meeting were also important for learning about how learners interpreted the cases.
During the session the researcher moved around the room, observing the groups rather than
joining the discussion and taking brief field notes. These notes were then typed up as a

word-processed document immediately after the session.

While it is important to collect data to address the research questions, Gillham (2000) also
emphasises the importance of keeping an open mind. This means collecting other forms of
data that allow the researcher to develop an understanding of the setting and allows for the

emergence of unanticipated issues.

Observations made during other class meetings, records of electronic discussions, the
perspective of the instructor, notes kept by the researcher and other subject materials were
collected to support the interpretation of primary data and build a detailed picture of the

learning environment.

Observations were made at a further two class meetings. From the first class meeting the
researcher was able to become familiar with the students in the group, observe the
instructor’s introduction of the subject and obtain consent from the participants. At the final
class meeting the researcher observed presentations of the final prototypes by each of the
project groups and the subsequent discussion of issues. At these meetings data were
collected in the form of field notes, which were then developed into a full account after the

class meeting.
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Administrative tools in WebCT allowed the researcher to compile the contributions to the
discussion list as a text file. This captured not only the summaries of the group discussion
task mentioned above, but also diary checkpoints posted by groups and individuals. Diary
checkpoints were neither required nor assessable, but studénts were encouraged to
participate in the activity and nearly all made contributions at some stage in the session.
Other messages, for example to organise meetings or clarify assessment expectations, were

also included.

A semi-structured interview was also conducted with the instructor using the protocol
included in Appendix 3.9. This allowed the researcher to capture the instructor’s
perspective and reflections on design of the subject, the issues the students raised with her,
the learning outcomes, and her role as the teacher. Informal discussions with the instructor

throughout the session were also noted.

The researcher maintained a reflective diary throughout the study, documenting its
development from inception. It contains both description of events and the researcher’s
reflections on them. Erlandson and colleagues (1993) recommend this approach as a means
of recording “the researcher’s own feelings, attitudes, learnings, and insights and which
chronicles the researcher’s growth over time” (p. 108). This is necessary because the
researcher is the primary instrument of data collection whose interaction with the setting

must be documented.

A full set of the class materials was also collected. This includes the subject outlines,
details of the assessment tasks, the case materials analysed and other resources such as

readings and templates. These are included on the accompanying CD-ROM.

3.3.3.4 Data analysis

Data analysis involves “making sense out of the data” in a process of consolidation,
reduction and interpretation (Merriam, 1998, p. 178). A voluminous set of information is
reduced to patterns, categories and themes, and then interpreted using some framework
(Creswell, 1994). During this process of analysis and synthesis the researcher ekercises

subject judgement “all the while realizing their own consciousness” (Stake, 1995, p. 41).
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Preliminary data analysis usually occurs concurrently with data collection rather than
beginning after the full data set has been gathered as in a quantitative study (Merriam,
1998). This preliminary analysis is often in the form of memos and notes made by the
researcher to record developing ideas about the study, assess progress and make

connections to the literature.

However, there is little in the literature to guide a qualitative researcher who instead must
rely on rigorous thinking, adequate presentation of evidence and consideration of

alternative interpretations (Yin, 1994).

Creswell (1998) reviews some of the general analysis strategies suggested in the literature
and from this develops a spiral model of the analysis process in which the researcher moves
through stages of activity from data collection through description and interpretation to a
final representation. While the general process is similar for all qualitative studies the

techniques used may differ depending on the nature of the investigation.

Merriam (1998) identifies three levels of analysis that occur in case study research. The
most basic of these is the descriptive account for which the researcher compresses and links
data together to create a narrative for the reader. At the next level the researcher looks for
categories and themes from which they interpret the meaning of the data. The final level
involves the development of theory which explains the data. A purely descriptive study
would involve just the most basic level of analysis, but more commonly at least two, if not

all three levels, are used.

Miles and Huberman (1994) offer one of the few practical guides which describes common
analytic procedures for the qualitative researcher. Their sourcebook details specific
methods that researchers can use from the design of their studies, through data reduction

and display, to drawing and verifying conclusions.
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The main data analysis activities undertaken for this study are summarised in Table 3.10

based on Creswell’s (1998) key analysis stages for case study research (see p. 148).

Table 3.10 Data analysis techniques used in this study

Data analysis and
representation

For a case study

Analysis and presentation techniques used

Data managing

Create and organise files
for data

= Files were converted to electronic form (if necessary).
They were then stored on computer according to data
type, with their location recorded in a spreadsheet.

Reading and Read through text, make « Each data file was examined muitiple times.
memaoing marginal notes, form » Text files were printed and marginal notes were added at
initial codes the time of reading. Further notes were made in the
researcher’s journal.
= Non-text files were examined on computer and notes
made in the researcher’s journal.
= Early ideas for coding were recorded.
Describing Describe the case and its | = Information about the setting was collected and added to
context the data set.
= Multiple sources were collected to represent the evolution
of the case, including ‘official’ documents such as the
subject outline, discussion list posting and interviews to
represent the student perspective, and interview and
informal discussion to include the instructor's
perspective.
= Descriptions of the case and context were developed and
refined throughout the study, often for use in work-in-
progress publications.
Classifying Use categorical = Coding categories were developed from:

aggregation

Establish patterns of
categories

o issues emerging from the data
o the research sub-questions
o taxonomies from the research literature.
= Data display technigues from Miles and Huberman
(1994) were used to develop concept maps, matrices and
diagrams. These were examined to determine patterns
present in the data.
= Qualitative analysis software was also used to code data
and reveal patterns.
= A discussion section in each analysis chapter discusses
the patterns revealed by examination across categories.

Interpreting

Use direct interpretation

Develop naturalistic
generalisation

= Individual data sources were examined and
characterised by the instances of categories and patterns
therein.

= These were summarised and presented with both brief
and extended quotes.

= The final chapter of this thesis develops naturalistic
generalisations based on the researcher’s interpretation
of the data.

Representing and
visualising

Present narrative
augmented by tables and
figures

= The outcomes of the analysis process are presented in
three chronological Chapters (4, 5 & 6).

* These present data and description with the researcher’s
interpretive commentary, using tables and figures to
summarise where appropriate.

« Quotes from students’ written work appear in original
form. Errors of punctuation and spelling have been
corrected only when the original form might be
misleading to the reader.
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The analysis of the data for this study was conducted in three phases which reflect the main
research foci — learners’ analysis of the cases, their group projects and their reflections. The
details of the analysis, including the specific approaches used, are presented in the next

three chapters.

The remaining chapters in this thesis adhere to Stake’s (1995) suggestions that a case study
be reported through:
* extensive description of relatively uncontested data (Chapters 4, 5 and 6)
* themes, assertions and interpretations which are related to the evidence (Chapters 4,
5 and 6)

* naturalistic generalisation (Chapter 7).

3.3.3.5 Assessing the quality of the study

All researchers strive to produce “valid and reliable knowledge in an ethical manner” — and
this is particularly important “in applied fields, such as education, in which practitioners
intervene in people’s lives” (Merriam, 1998, p. 198). Qualitative research has been
criticised for being “largely intuitive, soft and relativistic” (Creswell, 1998, p. 142), and
there is debate in the literature about how the quality of qualitative research should be

judged.

Validity and reliability are concepts well-defined in experimental research, but require
some re-thinking in terms of the qualitative case study. Merriam (1998) takes up this
challenge, drawing together new perspectives that consider the different nature of
qualitative research. Creswell (1998, p. 201) draws these ideas together into eight
verification procedures that can be used to provide legitimacy for qualitative research. He
suggested that at least two of the following be employed in any study: prolonged
engagement and persistent observation; triangulation using multiple data sources; peer
review or debriefing; negative case analysis; clarification of researcher bias; member
checks; rich, thick descriptions; and external audits. Of these, Stake (1995) placed
particular emphasis on triangulation and member checking as important for verification in a

qualitative case study.
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This study used a number of measures to enhance quality and promote verification. These

are summarised in Table 3.11

Table 3.11 Verification measures used in this study

Procedure used

Details

Prolonged engagement and persistent
observation in the field

= The researcher was present throughout the subject,

attending class meetings and checking the class
Web site regularly.

The researcher kept continuous notes both during
observations and in her reflective journal.

Triangulation using multiple data
sources to provide corroborating
evidence

Multiple forms of data were collected including
student assignment work, student and instructor
interviews, observations of class meetings,
discussion list transcripts and subject documents.
These provided multiple sources of evidence to
address each of the research questions.

Peer review or debriefing to provide an
external check on the research
process

The researcher consulted a number of research
colieagues throughout the study, including the
subject instructor and another member of the
teaching team who was not directly involved the
study.

Clarifying researcher bias from the
outset of the study

Researcher bias was addressed in the proposal
assessed and approved by a panel from the Faculty
and then further reflected on in the researcher’s
journal.

Member checks in which the
researcher solicits the informant’s
views of the findings

Member checks were conducted by two of the
participants. These students were provided with
drafts of sections in which they appeared.

Rich, thick descriptions which allow the
reader to make decisions about
transferability

As noted above the researcher has provided a
detailed description of the analysis process, making
it available for the reader to assess. Furthermore the
original data and various analysis stages are
provided on an accompanying CD-ROM to explicate
the process further.

Two of the participants in the study performed member checks on sections that described
their individual and group work. A copy of the consent form that outlined this task is
included in Appendix 3.10. The participants’ comments and subsequent discussions with

each verified the researcher’s description and interpretations.

In addition to the measures detailed above another researcher was asked to code one of the
student’s case analysis assignments to allow cross-checking and verification of the coding
scheme. A comparison of the codes assigned and discussions with the second coder
revealed a high level of agreement about the coding categories. Feedback from the second
coder also indicated that detailed knowledge of the cases was needed to code the response
types and support correctly, and familiarity with the large number of issues codes was
required before assigning some of the lower level sub-categories. Most of the differences in
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coding came from differences in interpretation of the coding categories, something that is to
be expected in qualitative research. These differences were resolved to the satisfaction of

the second coder upon further discussion.

3.4 Summary

This study adopted a qualitative case study approach, which allowed in-depth investigation
of a particular application of case-based learning. This required the development of a case-
based learning environment, the design of which evolved through two stages of formative
evaluation. For the main study, data was collected from the group of 12 students enrolled in
the subject in Spring Session 2000 and from their instructor. Multiple forms of data were
collected including student assignment work, interviews with students and the instructor,
observations of class meetings, discussion list transcripts and subject documents. These
were analysed through a process of classifying, summarising and interpretation, which took
account of emergent themes, the research questions guiding the study and concepts from
the literature where appropriate. Verification procedures were used throughout the study to
enhance the quality of the study and to enable readers to assess the researcher’s

interpretations themselves.
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Chapter Four

Learners’ Interpretations of the Cases

4.1 Introduction

This chapter presents an analysis of the learners’ interpretations of the case materials. The
chapter begins with a description of the case analysis task, followed by an explanation of its
relevance to the study and the strategies used to analyse the student’s responses. The
analysis results for the learners’ individual papers, and the small group and whole class

discussions are then presented. This is followed by a discussion of these results.

4.2 The case analysis task

The case analysis task consisted of three parts: an individual paper, small group discussion
in project teams and then a discussion involving the whole class. The case materials were
made accessible through the subject WebCT site and students were provided with copies of
the CD-ROM products at the first class meeting.

The weekly schedule (see Appendix 3.4) suggested that students work on their individual
case analyses from week two to week four (when this assignment was due). The task
encouraged learners to study the materials and develop an understanding of the ‘story’
behind each of the products. To assist students with their analyses they were asked to
develop responses to the following questions for each case:
1. Describe the major stages and decision points in the process of developing the
product. What are the major issues at each stage?
2. How do the experiences of the designers in this case relate to:
a. other literature you have read about multimedia design and development or
b. your own experiences as a designer (for example in your work or for
EDGI913 [an earlier subject in the course])?
3. Choose a particular feature of the product which is discussed in the case.
a. Describe how you think it relates to the original concept and goals of the

project.
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b. From the information in the case what do you think were the major design
issues in developing this feature?
c. Do you think the feature is effective? Explain your reasoning.
4. What are the major project management issues in developing a multimedia CD-
ROM that are highlighted by this case? (Use example situations from the case to
support your ideas.)

5. What are the main things that you think you learnt from studying this case?

In addition, it was suggested that students complete their assignments with a brief

comparison of the two cases, highlighting the main points of similarity and difference.

The second class meeting was a full-day workshop held on Saturday 12 August, 2000
(Week Five). Part of the morning session was set aside for the project teams to discuss the
cases. They were asked to focus on the following questions and then to post a summary of
their main points on the class discussion forum:
* Are there any design issues or strategies highlighted by the cases that you think will
be important in developing your team’s project?
* Are there any project management issues raised by this case that could be important

for your project team?

When all of the teams had posted their summaries, the class was re-convened and the
instructor facilitated a discussion that encouraged the team members to share their

perspectives.

A reproduction of the assessment instructions provided to students appears in Appendix
3.5. An overview of the case projects and samples from the case materials are included in
Appendices 3.2 and 3.3. The full set of case materials can be found on the accompanying

CD-ROM.
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4.3 Relevance to the study

The main research question was broken down into several sub-questions, the first of which
is concerned with how learners interpreted the case materials provided. This in turn
prompted a further series of sub-questions:
* What ideas do learners develop about the process by which the products in the cases
were developed?
* How do learners relate their own experiences in their professional lives and as
student designers to the experiences of the designers in the cases?
* How do learners describe the design issues raised by the cases, both in general
terms and with reference to a particular feature?
*  What do learners identify as the main project management issues raised by the
cases?
* What do learners write about when comparing the two cases?
*  What general principles do learners derive from the cases?
*  What types of response are evident in the learners’ analyses?
*  What resources do learners use to support their responses?
* What approaches do learners adopt when working with the cases?
e What components of the case materials do the learners find most useful?
e What difficulties do learners experience when working with the materials?
*  What aspects do small groups focus on when discussing the cases?

e What aspects of the cases feature in the whole class discussion?

Four sources were anal