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Abstract

In recent years the use of Computer-Based Learning (CBL) has become the focus of much
attention, for a range of stakeholders, in Higher Education and beyond. The research in the area

of CBL has largely focussed on comparisons with more traditional forms of teaching and has
used measurements of learning achieved to draw conclusions regarding CBL. Although the case
for considering students as consumers and the need for learner centred approaches has been

strongly made, there has been little in depth research on the student perspective regarding the

instructional and interface design of CBL maternials.

This thesis seeks to address this by eliciting the views of students using CBL material within
Higher Education and Business, regarding the design of a range of CBL material currently n
use. The results reveal the importance of providing a range of options within the design of the
CBL material in order to cater for the range of learners concerned. The results reveal the
complexity involved in meeting user needs and wants when both cognitive and aftective
domains are considered. Importantly the use of graphics, multimedia and interactivity is revealed
to have both direct and indirect value for learners. The use of on-screen text has been shown to

have clear value in terms of information transfer, but to become problematic tor users where it 1s

perceived as over-used.

This thesis concludes that there are benefits to be gained from the inclusion of multimedia and
interactive elements within a wide range of CBL matenal, currently 1n use in Higher Education
and beyond. There are also benefits for learners in the provision of both information transfer and
problem solving modalities. In order to cater for a range ot users the design of the CBL material
should offer quality and flexibility within both instructional and interface design elements and

that flexibility should be under the control of the users concerned.
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Chapter 1: Introduction

1.1 Overview of Introduction Chapter

This chapter provides an overview of the issues which define the importance of this research and
indicates the perceived gap in the literature which it strives to fill. The subject is one which is of
interest to a range of stakeholders and will be examined briefly from each of these perspectives,
setting the scene for the literature review which follows in chapter two. The chapter also

provides a brief overview of the research which has been conducted.

While mention is made of higher order uses of computer learning technologies (see Figure 1.1)
the focus of this research is on learning which is primarily achieved using computer-based

material. Within this thesis such material will be referred to as CBL matenal.

Figure 1.1: A Brief History of Computer Learning Technologies
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(Source: Jonassen 1993 p332)

The research was undertaken with the aim of investigating the currently held views ot learners 1n
Higher Education and beyond, regarding the computer-based material in use. The research has
investigated five different CBL packages, of differing levels of sophistication and in use In

different contexts. The feedback from the learners concerned has been considered in relation to

the current thinking as demonstrated in the literature.
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1.2 Importance of, and Motivation for, This Research

The subject of this research is important because the requirements within Higher Education have
changed and if the wants and needs of learners undertaking Higher Education have to be met by
computer-based materials, it is important that we can form as clear an understanding of the

Issues involved as possible.

This investigation was inspired by a combination of personal experience, anecdotal evidence,
and material from the literature. Personal experience, as both a teacher and a learner, had
suggested that human learning was multi-faceted on many levels and that lack of attention to this
would be likely to result in lower levels of learner engagement in the learning process. The
anecdotal evidence had been gained over many years within a range ot educational environments
and had suggested that perceptions of the educational process and views held regarding the value
of elements within the process varied widely both in educators and learners. The material from
the literature included views of educators, psychologists, technologists and learners. These views
tended to suggest that the perspective from which the learning experience was viewed was likely
to affect the relative value attributed to the type of learning experience and theretfore the
component parts highlighted as important. Given the espoused importance (Laurillard 1993) of a
learner-centred approach to teaching and learning, it was considered that research addressing the

learner-centred views on the effectiveness of the use of computer-based material for learning

would be of value.

Educational technology is developing at an ever increasing rate and we are faced therefore with
a difficult task when attempting to draw conclusions on the value of such for learning. However
the human race evolves slowly and the learning processes continue to have many of the same
characteristics and needs as they had prior to the changing technology. It may theretore be

argued that the learners themselves are best placed to ofter real teedback on the value for them

of any given learning experience.

The aim of this investigation was thus to offer current insight regarding the learning experiences

offered by computer-based packages being currently used, within real learning situations,

involving real demands being placed on the learners concerned.



1.3 Stakeholders Involved in the Development and Use of Computer-based
Learning Material

The importance of the stakeholders involved in the development of computer based materials 1s

highlighted by Robinson et al (19938):

“In developing technology-based environments we encounter not only the barriers presented by
the learner, ... but also those presented explicitly or implicitly by all the stakeholders involved in

the learning process.” (Robinson et al 1998, P52)

A range of stakeholders are involved in learning and teaching per se and the range increases
when we move on to consider CBL.. The stakeholders involved may be taken to include:
Government / university administration, educationalists, developers (technologists / business).
employers, academic staff and students. Stakeholders are likely to hold a particular perspective
on the design, production and use of computer-based material, with each primarily focussed on

their particular priorities, in descending order of perceived importance.

Power in this context is regarded as the decision making capability which permits the
stakeholders concerned to make changes should they so wish. Interest is regarded as a

combination of the stakeholders’ level of awareness of the issues and potential level of impact ot

decisions made on the stakeholders concerned.

The power / interest diagram below (see Fig 1.1) indicates the likely locations on these

dimensions where the learners are not regarded as central to the CBL. provision oftered.

Figure 1.2: Power / Interest Diagram
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The level of interest in the provision of CBL may be high while the level of power 1s low, or
vice versa, with variations between. Those with the maximum level ot power within the
relationship are likely to steer the development in the direction they prefer. The power level may
be influenced by commercial or business issues, concerning such resources as time and money,
by technical expertise and specialist knowledge such as programming skills, or by political
influence such as hierarchical power within an educational institution. The party with the highest
“interest”, yet lowest “power”, is likely to be the learners. However, if we take the view that the
learner should be the central focus of the provision and that the meeting ot learner needs and
expectations as “customers” should be our desired goal, this is likely to change the power /
interest position of learners. Where the interest of learners is accepted by all other stakeholders
as the highest priority, understanding of the needs and expectations of learners should drive the
instructional design of computer-based material. The instructional design should then drive the
selection and use of appropriate media. The selection and use of appropriate media should then
drive the level of graphic design and programming required, 1n order to produce a computer-
based package which meets the needs and expectations of the learners concerned. The
importance of this paradigm shift is highlighted by Reigeluth (1999), who stresses that there are

clear implications for instructional design theory and nature of design decisions made.

1.4 Previous Research

Those who have worked in this arena include educators, psychologists and technologists. There
has been a tendency in such research to construct experiments which set out to test “*learning”
where computer-based material is involved. There has also been a tendency to compare the
computer-based results, of the test concerned, to the results of those taught by “traditional”™
methods. Much of this research has given rise to the “no significant difference” findings which
have in their own right given rise to debates regarding how such findings might, or indeed
should, be interpreted (Russell 1999). The literature shows that i1ssues such as learning styles and
approaches to learning are considered by many to impact on the process and outcomes of
learning. The nature of human memory and ways in which our senses are used in gathering,
storing and retrieving material has been researched heavily within the realm of psychology.
Alongside the “learning” element there is the area of “motivation”, which the psychological
literature has shown to impact significantly on human behaviour, including learning behaviour.

The centrally tmportant message is that the human learning process is incredibly complex and

|
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we are still a long way from gaining a complete understanding of how we learn. It might be

argued that we are also quite a way from fully appreciating what we learn, why we learn 1t, and

in which ways we then make use of such learning.

1.5 The Research Gap

What has not been done previously is to investigate the direct (i.e. eftect on cognitive domain
relating to learning outcomes) and indirect (1.e. eftect on attective domain relating to motivation)
impacts on a range of learners, in Higher Education and beyond, as they perceive them to be, ot
the design and use of CBL material. This takes us beyond the realm of test, re-test, involving
actual recall or answering of content based questions. Here we must attempt to take into account
the complexity of human behaviour and the components within such which contribute to
learning. This takes us into the complexity of human perception, cognition and motivation. We
must take account of the cognitive and affective domains and acknowledge their
interdependence and their combined impact on the learner when using computer-based matertial.
This is addressed in this research by investigating the learners’ views on their experience when

using the material and their perceptions of the learning achieved.

This research project was designed to focus on the gap between the research on learning as
measured by testing recall of, or capability with, content presented using CBL material, and the
perceived impact on the learner of the design and use of such materials, within real
environments, while exposed to real pressures which may be contlicting with each other from
the learner’s perspective. The focus of this study was the views formed by real learners, within a
real environment, seeking to achieve an educational outcome which was important for them,
using computer-based materials. The perspective taken was that of the espoused approach within
soclety today which suggests that learners should be regarded as centrally important and that the

provision of “education” should focus on meeting the learners’ needs in order to facilitate their

learning.

This research does not address funding issues nor does it compare “teaching methods” on the
basis of “cost-effectiveness™. The focus is that of the impact of the use of computer-based

material on learners and which aspects of such might be of value for the learners concerned. This

allows options to be considered on their educational merits, without confounding the potential
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value for learning by introducing the constraints of commercial operations from a business

perspective. While some may argue such an approach to be rather idealistic, it remains one way
of presenting the possibilities oftfered by computer-based materials in their own right. Any issues

relating to cost-effectiveness may be addressed in further research once the learners’ positions,

regarding the perceived value for them of the computer-based material. have been clarified.

This thesis approaches the evaluation of CBL from a different perspective, thereby offering an
original contribution to the established body of research. The learner’s perception of the impact
of the design and use of the CBL material on their learning is investigated within and across five
case studies, each of which involves different CBL material and contexts of use, utilising a range

of methods of data collection and analysis, some of 1t longitudinal, tfrom which overall

conclusions are drawn.

1.6 Aims of This Research

This research was intended to reveal the expressed views of real learners and to offer a tangible
“reality check”, tor those who seek to argue a case for, or against, the use of computer-based
material, and the ways in which such material might best be presented for learners. The central
aim of the research was to investigate the perceived value of computer-based material to
learners. It was considered that this research would help to identify the direct, and indirect,

impact of such materials on learners, taking the cognitive and affective domains into account.

The focus of the empirical investigation was to discover the way in which computer-based
material was perceived, by users attempting to learn from such. The immediately pragmatic
value in this study was that it might help inform those engaged in developing computer-based
material for use within the context of the University of Strathclyde, with the wider value of the
study being that it would offer a level of holistic insight into the perceptions of current users of
computer-based material within a learning context. The expectation was that the study would

help clarify the perceived value of so called “bells and whistles” when computer-based material

for learning 1s involved.

The task of investigating learner perception of computer-based material for learning is complex

and important as such perceptions may influence learning outcomes (Sambrook 2001). Within



this research several modes of data gathering and a range of case studies were employed. with
the intention that the level of triangulation achieved would permit the weaknesses ot one

approach to be compensated for by the strengths ot another.

There was a desire to explore the arena concerned in a way which permitted issues to emerge
from the data gathered rather than setting out to investigate narrowly defined hypotheses. The
expectation however was that there would be added value for learners where higher levels of
interactivity and increased ranges of multi-media presentation were employed within the
materials concerned. It was considered that the value added might take diffcrent forms for
different learners, and the intention was that the research should allow a level of clarification to

be gained, as to the nature of the value added from the learners™ perspectives. Notwithstanding.

all efforts were made to overcome any researcher bias, as will be discussed in detail later.

The relationship considered in this research was that computer-based materials, directly and
indirectly, impact on human affective and cognitive domains, thereby atfecting levels ot
motivation and depth of learning. The higher the level of multimedia and interactivity offered.

the greater the impact on these areas and the better the learning outcome was expected to be

from the learner perspective (see Fig. 1.2).

Figure 1.3: Detailed Relationship Investigated: Computer Based Material and
Learners

Higher levels of Greater Positive Impact On Affective Increased Outcome
Interactive Multimedia | =»{ Domain - | Motivation - | Percetved as
offered in J * Valuable
Computer based Greater Positive Impact On Cogmtive Increased by Learners
materials =21 Domain - | Learning ->

for learning

Note: 2 denotcs “leads to...one way’, 1 denotes “leads to...two way’

1.7 The Aspects of Learning and Educational Technology Addressed in This
Research

The area of particular interest for this study was the view of the more mature and relatively
sophisticated learner, by which is meant those 1n Higher Education, or the workplace equivalent.
This sector of education was chosen in order to access groups of people for whom: the learning

path had been followed by choice; the learning involved was likely to be reasonably demanding:




and from whom a level of self-reflection might be requested in terms of responses to questions

posed.

The technology of interest was computer based learning material which made use of currently
available technology and employed aspects of hypermedia and multimedia. These aspects were
of particular interest, as they were considered to offer possibilities for the development ot
learning in ways which permitted the complexities of the learning arena, in terms of
presentational capability and available options enabling learner needs, wants and expectations, to
be addressed more fully than might have been expected prior to their availability. The research

literature in this area indicates a number of aspects of computer-based material which are likely

to be important in terms of their impact on learners.

The areas with which we were concerned included: the level of challenge offered. application of
learning to problem solving and decision making; interest level ot tasks set; level of thought
inspired; self monitoring of learning; demonstration of competency; curiosity arousal; feeling ot
“being there”; freedom of choice offered; reference to expert input; level of control offered; use
of humour; level of engagement; level of realism; ease of use; level of motivation inspired:
suitability of screen displays used; interface effectiveness; error recognition and handling; use of
prior knowledge; use of improvisation; selection of material in realistically complex scenarios;
use of multiple perspectives; reflection on learning; assessment used; change made in
understanding; approach taken to learning; impact of interactive elements; influence of previous

experience with computer-based material; impact of sound and video material and impact of

high quality images.

Feedback was sought relating to what impressed the subjects, affected their level of engagement.
irritated them, affected their depth of thought, ways in which their learning might be made
easier, how it might be ensured they learn what they should, eftect of simulation on their
learning, effect of visual display on their learning, effect of video clips on their learning,
comparison with other learning experiences, and their preferences tor face to face learning

experiences. The subjects’ approach to learning was addressed, using specific questionnatres.



1.8 The Approach Adopted

This research was undertaken in order to ascertain the value, or lack of value, in making use of
high end, rather than more basic levels of computer-based materials for learners. This was
considered to involve all aspects of the process of learners interfacing with the learning
environment, a large element of which would concern the computer-based dimension, but
including the wider array of complexity which may be considered to make up the learning
experience. In order to take the wide range of variables concerned into account a holistic

approach was regarded as a necessity for this research.

The learner’s perspective was regarded as crucial, as their experience of using the computer-
based material for learning was considered to constitute reality for them, and theretore a valid
evaluation of the learning concerned and the value of the materials in use. Clearly learners may

vary in their awareness of their own learning. However their views ot learning using computer-
based materials may be argued to be valid for them, and as valid as their views concerning other
modes of learning. Where the espoused aim for such computer-based materials relates to
meeting the needs of the user, then views regarding the use of such are of equal importance from

any user within the range for whom the material has been produced.

The cases were selected on the basis of suitability of materials 1n relation to the focus of the

research and the degree to which access could be achieved to the students concerned in order to

gather the feedback required.

The first case study involved the MENTOR “Introduction to Entrepreneurship™ material for an
undergraduate class. This was presented to students from a computer platform and was
supported by tutor contact via email and a small number ot direct contact sessions over a twelve

week period. The research was conducted using questionnaires at the direct tutor contact points

and interviews at agreed times with student volunteers. The students were working towards |

credit for the class concerned, which required completion ot this material and associated pieces

of assessed work. The MENTOR material was largely text based, with some interactive
exercises and it included graphics and hyperlinks but did not make use of sound or video

material and did not involve the use of virtual worlds or simulations. Navigation was mainly



provided in the form of hypertext, buttons and navigable maps.

The second case study involved the Mediabase material for undergraduate and post-graduate
students in the Hotel and Hospitality Management Course (Food and Beverage Management).
This was presented to students from a computer platform and was supported by direct tutor
contact at both lectures and lab sessions and email contact over a twenty-four week period. The
research was conducted using questionnaires at agreed contact points. The students were
working towards 1 credit for the class concerned, which required use of the Mediabase material
and associated pieces of assessed work. The Mediabase material used text, sound and video with
some screens being entirely text, some with text and video, and others consisting of video

scenarios, or navigable maps or exercises. Navigation was mainly provided in the form of menus

and sub-menus.

The third case study involved the DMLE (Design & Manufacturing Learning Environment)
material for the KSTBB (Knowledge, Science or Technology Based Business) undergraduate
class within Strathclyde Entrepreneurship Initiative. This was presented to students from a
computer platform and was supported by direct tutor contact within the single lab session
concerned and both direct lecture and email contact over the twelve week period of the class.
The research was conducted using questionnaires at the single lab session. The students were
working towards 1.5 credits for the class concerned, which required use of the DMLE material
and associated pieces of assessed work. The DMLE material used text, sound and video with
some screens being entirely text, some with text and video, and others consisting of video
scenarios, animations or exercises. Navigation was mainly provided in the form of menus and
buttons. The DMLE material made use of a simulation within which the students could adjust
given aspects of design, manufacture and marketing in relation to the product concerned and

could adjust their decisions at any stage in the simulation.

The fourth case study involved the HBS (Harvard Business School) material “Launching A High
Risk Business” for a post-graduate class within Strathclyde Entrepreneurship Initiative. This was
presented to students from a computer platform and was supported by direct tutor contact within
the single lab session concerned and both direct lecture and email contact over the twelve week
period of the class. The research was conducted using questionnaires at the single lab session.

The students were working towards 1.5 credits for the class concerned, which required use of the



HBS material and associated pieces of assessed work. The HBS material used text, sound and
video with some screens being entirely text, some with text and video, and others consisting of
video scenarios, animations, or exercises. Navigation was mainly provided in the form of menus
and buttons. The HBS material made use of a simulation within which the students could adjust
given strategic aspects of the business, but then had to run with the emergent effects of such

decisions.

The fifth case study involved the MNE (Microsoft Networking Essentials) material “Networking
Essentials™ for a workplace based class within the Woolwich Building Society. This was
presented to students from a computer platform and was not supported by tutor contact. The
research was conducted using questionnaires distributed at three points over the flexible study
period. The students were working towards an industry recognised certificate for the class
concerned, which required use of the MNE material and associated pieces of assessed work. The
MNE material used text, sound and video with some screens being entirely text, some with text
and video, and others consisting of video scenarios, animations, or exercises. Navigation was
mainly provided in the form of menus and buttons. The MNE material made use of a simulation

within which the students could choose a course of action and obtain feedback on their

decisions.

1.9 Review of “Introduction” Chapter

This chapter has provided an overview of the issues relating to this research and has indicated
the nature of the relationships concerned. The value of this research for a range of people
involved in the provision of Higher Education and the way in which this research offers a
contribution to the identified gap in the body of knowledge in the area has been outlined. The
nature of the original contribution otfered by this thesis to the established body ot research has
been clarified in relation to the focus on learners, the range of cases involved and the range of

methods employed in data collection and analysis.

Chapter two addresses the literature under the global headings of instructional design and
interface design. The literature review which follows in chapter two is necessarily wide in that it

covers the range of issues and developments involved from a range of stakeholder perspectives.

The i1ssues addressed include changes 1n the arena of learning and teaching, the opportunities



offered by and the issues involved n evaluating, computer-based learning material in Higher
Education. These are considered in the first part of the literature review, which then focuses on
the instructional and interface design aspects as they apply to the development of computer-
based learning material. Brief summaries are provided at central points in order to orientate the

reader and highlight the linkages between sections within the literature review.
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Chapter 2: Literature Review

2.1 Overview of Literature Review Chapter

This chapter provides a review of the areas in the literature considered important for the design.
development and use of computer-based learning (CBL). This review addresses relevant learning
and teaching issues in relation to the provision of CBL in Higher Education and beyond. For the

purposes of this thesis, the research areas of central importance will be addressed. These are

considered within the banners of instructional design and interface design.

Under the banner of instructional design the literature addressing perspectives on education and
the nature of the student within Higher Education is discussed. This leads on to discussion of the
literature highlighting the importance of learner motivation and engagement and the implications
for CBL. From there the literature highlighting the importance of designer perspective is
addressed. This leads up to the literature highlighting the importance of the make-up of the

computer-based material from an instructional design perspective.

Under the banner of interface design the literature addressing interface design and usabitlity 1s

discussed. This leads on to discussion of developer perspectives and their implications tor

interface design.

I iterature on evaluation of CBL is then discussed and the need for further research in this area is

highlighted.

2.2 Design Aims of CBL

When we are attempting to evaluate the design and use of computer based material it is
important that we take a range of elements into consideration. The potential range involved 1s
reflected within the banner of human computer interaction, which 1s fairly clearly summarised

by Preece et al (1996) as including: organisational, environmental, health and safety, comfort,

task, and intertace tactors in addition to the cognitive processes and capabilities of the user,

system functionality and logistical constraints.
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There are many variations of CBL material in use within the Higher Education arena. The range
of CBL material in use in Higher Education is as diverse as the nature of Higher Education
topics and learning processes. This gives rise to the use of commercially produced CBL.
materials and also to the production of in-house products. The complexities of the needs
involved in Higher Education are reflected in the development of both specific CBL materials
and also authoring platforms under such banners as TLTP (Teaching and Learning Technology

Programme).

At one end of the continuum in Higher Education we have computer based lecture notes which
may be found in most institutions and which may be regarded as the most basic torm of CBL
material, using text and in some cases graphics but generally offering no turther media or
functionality. Computer-based tutorials may be found which ofter students guidance through
materials by utilizing hypertext as highlighted by Colgan et al (1994). Computer-based
simulations may be found which seek to offer a substitute for laboratory experience as
highlighted by Edward (1996). CBL material may also be found which otters the possibility ot
combinations of media at author discretion, such as the MENTOR material developed for the
teaching of OR and used in a range of UK Universities, as highlighted by Thornbury et al
(1996). The range of material has grown as the technology has developed and we now have

possibilities for multimedia use and levels of interactivity which far exceed those on otter in

years past.

The design aims of CBL are likely to vary according to specific requirements. However it 1s
likely that in educational terms allowing all users to feel they have been stretched, and
discovered new things is likely to be fundamental. The optimum aim of those involved in the
design of CBL materials may be to enable users to feel they have had an adventure while

undertaking their learning process. The design elements of the CBL materials are centrally

important in achieving such an aim.

The central areas of design for CBL include: instructional design, and interface design. Within
each of these overarching design areas the related elements of graphic design and multimedia
design are also important. The views expressed within each of these areas vary according to the

perspective of the stakeholders concerned. For the purposes of this research the design 1ssues



will be sub-divided into the two main areas of instructional and interface design and related

design issues will be addressed in relation to the main areas being discussed.

2.3 Instructional Design and CBL

The following sections address issues of particular importance for the instructional design ot
CBL materials. In order to guide the reader through the wide range of issues the discussion of
instructional design has been sub-divided into the following categories:

e strategic 1Ssues

e |earner issues

e provider perspectives

e Interactivity and the use of multimedia

2.3.1 Strategic Issues Relating to Instructional Design of CBL

The following sections provide a holistic overview ot fundamental 1ssues which influence
instructional design within CBL material. Perspectives on learning as a concept, process and
outcome are discussed in relation to their potential impact on the instructional design of CBL
material. Issues relating to the evaluation of CBL and the impact of evaluation on instructional

design are discussed as is the academic perspective on the design and development of CBL

material.

2.3.1.1 Instructional Design and Understanding Learning

Instructional design is essentially a design for learning and theretore requires an understanding

of the processes involved in learning and the desired outcomes ot such processes. From an
educational perspective, instructional design based on sound pedagogical principles, supported
by established educational and psychological theory, should be the driving force behind CBL

material. The prime purpose of instructional design should be the developing of an educational

artetact which then permits those for whom it has been designed to learn. From this should

emerge the reasoned argument in favour of other component parts of the CBL material.

Human learning is complex and influenced by many factors which have changed in nature and

relative importance over time, utilising the available learning technology and communication
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options available within the environment of the time. We have formalised the process of learning
over the centuries and we have created institutions and practices fashioned according to the
beliefs of the time and influenced by the perspectives of those responsible for deciding on the
theories to be supported at that point as highlighted by Walberg and Haertel (1992). A
significant enabler of successful learning is the provision of appropriate teaching. Therefore in
order to enable learners to become *‘self-teaching”, or “independent learners”, we should be clear
on all requirements of learning and teaching, but the arena is of such complexity that it might be
argued to be almost impossible to know all there is to know as pointed out by Draper (1997). We
must temper our confidence in currently held views regarding learning and teaching by
reminding ourselves that apparently established theories in the so-called “hard sciences™ were
revealed over time to have been misguided. The current theories regarding teaching and learning

are equally vulnerable, therefore we must retain an element of an open mind when considering

such.

The changes of perspective and theoretical standpoints on learning may be evidenced in the
progression from associationism to behaviourism and cognitive theory, which have influenced
our understanding of, approach to and provision of learning experiences as highlighted by
Walberg and Haertel (1992). This is reflected in the CBL materials we design and use in
education, where the instructional design of material 1s likely to stem trom a particular
conceptualization of learning and the role of the learner and the teacher, or instructor.

Approaches may vary from those based on behaviourist leanings which favour a highly
structured environment to the radical constructivists favouring the use of very open

environments offering only minimal imposed structure.

The progression from theory to pedagogical practice and trom the behaviourist approach to that

of the constructivists has evolved over time, as reflected in figure 2.1 below.

Figure 2.1: Progression of Theory / Approach Over Time
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The focus from the behaviourist perspective is on “outcomes”, while the focus from the
cognitivist and developmental perspective is on “processes’. This shift in perspective has
implications for the design of CBL material at both instructional and interface design levels. The
influence of epistemological perspectives on design, from positivism which promotes an
objectivist perspective on instructional design, to relativism which promotes a constructivist

approach to constructional design, is highlighted by Reiser and Dempsey (2002).

The focus of learning has shifted from the historically valued regurgitation of information to the
“retooling”™ of knowledge. The capabilities of critical thinking and analysis of information to be
used in problem solving within complex contexts, 1s now considered highly important. In order
to equip learners appropriately it 1s considered by such as Grabinger et al (1997) that they should
be engaged in instructional activities which reflect the problem-solving processes likely to be
encountered within such working environments. Roles of instructors and learners are changing,
which may be influenced by the development of new forms of discourse as highlighted by Bayne
(2000) and design recommendations are inspired by the increased dnve towards learner selt-
regulation based on constructivist approaches as highlighted by McLoughlin and McCartney
(2000). The need for continuing professional development, given the changes in the business

world is highlighted by such as Brown (2000) and Luca et al (2000).

Somekh (1996) reminds us that while computer technology may have reduced the need to
memorize facts the need to train the mind clearly remains, as evidenced in on-going debates
regarding transferable skills. The nature of “learning” we wish to enable using CBL has
implications for the type of CBL required. Romiszowski (1992) reminds us that the design of
CBL material may exhibit the influence of views ranging from Skinner and his emphasis on
“conditioning”, through to Bruner (1966) and Vygotsky (1986) and their perspective on
knowledge as a constructive process and may therefore otfer learners a range of experiences.
from drill and practice opportunities reflecting a behaviourist perspective, to problem solving
opportunities involving complex decision making retlecting a constructivist perspective. While
such views may differ significantly, employing a range of approaches may have something

useful to ofter, while a confrontational standpoint is likely to be less productive as pointed out
by Desforges (1989).
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The importance of instructional design-theory 1s highlighted by Reigeluth (1999) who points out
that instructional design-theory is design oriented, identifies ways to facilitate learning and the
situations in which particular methods of instruction might best be used. The methods concerned
are considered as probabilistic in that they are likely to increase the chances of attaining goals.
Reigeluth (1999) points out that values underpin the goals pursued by instructional design theory
and trade-offs may be required at the instructional design level between effectiveness. efficiency
and motivational appeal. He considers there i1s a need for a change of paradigm from one
focussed on “sorting” to one focussed on *“learning”, with customisation rather than
standardisation as an approach. Instructional design can help in the development of resources
geared to meeting learner needs and wants with the goal of facilitating the development of

initiative and problem solving capabilities on the part of the learners. This has underpinned the

move towards the constructivist approach in instructional design.

2.3.1.2 Constructivist Approaches and Learning

It is currently considered that the use of examples which are simplified and decontextualised is
likely to result in what Whitehead (1929) refers to as “inert knowledge”. which fails to equip
learners to address problems when faced with real situations. The constructivist perspective is
considered to address such issues and is currently highly favoured in education, involving the
use of authentic contexts, encouragement of learner responsibility for learning, provision of
activities which promote higher-order thinking, and the assessment of content and learning
processes using realistic tasks within authentic contexts as highlighted by Grabinger and Dunlap
(1995). Authentic contexts are considered to offer greater ease of retrieval of that which is
learned. The use of such an approach involving realistic problem solving experiences for
learners is considered likely to lead to learners gaining deeper and richer knowledge structures
which offer a higher likelihood of transfer to novel situations as highlighted by Grabinger et al
(1997). From a constructivist perspective the importance of learners constructing “schemata™,
which they then use to inform turther learning, has implications for CBL material. as it should
enable learners to build on existing schema and provide support for them in constructing new
schema as highlighted by Somekh (1996). This requires that learners be given personal control

over the pace and direction of their learning, which would reflect their developing

understanding.

36



The changing nature of Higher Education, moving from the traditional face to face model to one

relying heavily on resource based learning, i1s considered by such as Twining et al (1998) to

create a need for CBL material to support student learning. However the degree ot learner
control enabled and the extent to which “resource based learning™ may be considered by such as

Laurillard (1993) to be tantamount to a “‘dereliction of duty™ on the part of the provider is an

aspect of considerable debate in Higher Education.

Laurillard’s Conversational Framework highlights the importance ot the two-way

communication process involved in learning and the iterative nature of the learning process (see

Figure 2.2).

Figure 2.2: Laurillard’s Conversational Framework
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(Source: Laurillard 1996, p103)

This perspective is argued by such as Montgomery Masters (2000) and Goss and Kerr (2000) to

be an appropriate model to underpin instructional design.

There are many implications for the design of the CBL Material when we attempt to support
such a pedagogical model. These must be taken on board from the outset or there is a danger that

the model concerned may be compromised. The importance of integrating the pedagogy



concerned in the instructional design of CBL material has been highlighted by Hinostroza and
Mellar (2000), as has the requirement for appropriate levels of learning and instructional demand
within the instructional design by Lee (2000). Authentic scenarios, reflection, articulation.
student mediation roles and a technology supported environment tor creating contexts have been
highlighted as central to the instructional design of a problem based multimedia resource by
McLoughlin et al (2000). It is considered by such as Naidu (2000) that cognitive support tools
should be incorporated into inquiry based learning environments. While the value of problem
based learning environments may be accepted, caution 1s advised by Riedel et al (2000)
regarding the time consuming nature of the design and implementation aspects ot such. These
issues are all relevant for the development of CBL matenial and the tact that such issues are stil]
the subject of academic debate suggests that we have not yet addressed them to a level where we

may accept the resulting CBL material fully supports the pedagogical model we would destre.

That there 1s a need for CBL material to enable learners to be able to re-visit, or re-address
material at various stages is clear. This 1s necessary even within a constructivist model in that the
construction may require use of previously accessed material. The limitations of human memory
capability create a need for re-addressing material and may be related to the “spiral curriculum™
concept proposed by Bruner (1960), which suggests that icarners should be introduced to
concepts, in a variety of different ways, over a period of time. The strengths of CBL might be
argued to be particularly appropriate for oftering such an approach. However where the
approach taken by the designers involved relies on repetitive use of software without variation
there 1s a risk of monotony and such material fails to offer all that the technology capability
might enable. The use of CBL material which is interactive may be argued to offer a level of
support, or “scaffolding” for learners. While fairly basic feedback and the setting of further tasks
may create an incentive for the student to continue working, it is important to note the point

made by Somekh (1996) that simply setting and answering questions may fail to achieve this

where 1t 1s perceived by users as dull.

The importance of “situated™ learning has been highlighted by Brown, Collins and Duguid
(1989) and is considered to clarify the meaning ot that which is to be learned and provide
support in terms of context, rather than expecting learners to deal with abstract representations.
CBL approaches may “situate™ the learning by simulating real circumstances, or by offering an

environment such as a “microworld” within which learner expectations are managed and the
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resulting learning experience may be considered as authentic within such. This 1s particularly
relevant where a constructivist approach i1s concerned in that the knowledge constructed will

benefit from the situated perspective.

The design of the CBL material may be guided by the metaphor in use, in that the material may
be based on an acquisition metaphor, or an activity metaphor. These are likely to retlect the
underlying philosophy employed by the designers ot the material. The emphasis has shifted from

that of acquisition to that of activity, which retlects the shift in philosophy from that of

behaviourist to that of constructivist.

2.3.1.3 Changing Expectations and CBL in Higher Education

Previous expectations of those promoting the benefits of CBL, regarding the use of CBL
material, appear to have been over-optimistic in hindsight as highlighted by such as Jacobs
(1992, 1998), Oppenheimer (1997), Meek and Meek (1998) and O’Hagan (1999). However
technology and expectations have moved on regarding standards of presentation provided to
users. The issue of expectations is a complex one and it highlights the difficulty of satisfying
users in education. That said, a number of the benefits ottered by CBL today, were also claimed
in relation to the early teaching machines. These include self pacing of learning, patience with
learners and the provision of consistent responses to learners. Novelty value of using such early
technology was also considered potentially motivating, as may be argued for the current
technology. The impact of educational philosophy and subsequent pedagogy was retlected in the
move to “discovery learning”, which resulted in the early teaching machines becoming displaced
as they could not facilitate the new approach to learning. As Jacobs (1994) points out, the
technology progressed and the possibility of offering a discovery learning approach using a
teaching machine became possible. Clearly pedagogy and technology are dynamic in nature and

their influence on each other should not be underestimated.

As pointed out by Brain, Dewhurst and Withiams (1999), the use of computers in Higher
Education is widespread and the impact of CBL has been significant. This may be considered to
offer a means of addressing many of the challenges facing Higher Education, however

underlying drivers are likely to influence which potential benefits are exploited and there are

1ssues for the learning we expect to be achieved and that which we engender by the approach
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taken. It is considered by such as Marton and Saljo (1976) that in Higher Education there 1s an
expectation, that “deep” would be preferable to “shallow™ learning. It has been highlighted by
[aurillard (1993) that one of the dangers of the many changes in Higher Education is that
contact between students and academic staft will be reduced and training rather than academic
discussion will become the order of the day, which such as Littlejohn and Stefani (1999)
consider may lead to students adopting a “‘surface approach™ to learning, where tutor and student
responsibilities are unclear. Porrit (1997) points out that many students have been found to
prefer face to face lectures and tutorials to computers and that there 1s a potential danger of
students feeling isolated, therefore becoming demotivated, when working within a technology
mediated environment. The teacher’s role has been identified by Fox (1997) as important in
addressing these issues. Grantham and Hunt (1999) take the view that CBL can result in a
surface approach being taken by learners, but that this 1s likely to be influenced by the design

employed within the material and the context within which the material 1s used.

Changes at a global level, in relation to the needs of society and economic circumstances and the
knock on effect on Higher Education, are highlighted by Grabinger and Dunlap (19935) as having
an impact in the form of widening access for learners, including mature students, with changes
in the courses offered in terms of content and modularization of structure being significant
factors to be considered. These issues are all essentially related to resources as pointed out by
McCartan and Hare (1996). The drive toward *‘lifelong learning”™ 1s clearly backed from the
highest levels in government and aims to increase the level of access to education with a view to
producing enterprising scholars as pointed out by Seale (1999). Litelong learning may be taken
to include workplace based learning, continuing professional education and further formal study,
the use of which may be regarded as categories of post-graduate learning. Such learning is
considered likely by such as Candy (2000) to require selt-directed and peer-assisted learning,
experiential and real-world learning, resource-based and problem-based learning and reflective
practice and critical self-awareness, with which students should be offered help. The need to
address educational outcomes, increased access, a more diverse range of learners, increased
costs and tunding issues has been highlighted as fundamentally important in Higher Education
by such as Ehrmann (1993), Jacobs (1997), D’ Andrea and Gosling (2001) and Richards (1994).
which such as Porrit (1997) argue may underpin the enthusiasm expressed regarding
independent learning. The increase in the range of students raises issues regarding the level of

provision required for their learning as highlighted by Candy (2000) and the involvement of the
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lecturer as facilitator is argued by such as Davies and Crowther (1995) to be particularly
important. Allowing students to learn at a pace which is comfortable for them is highlighted as
important by such as Johnson, Dewhurst and Williams (1997) and the importance of catering for
the learning preferences of students in courseware development is highlighted by such as Jones.

Jacobs and Brown (1997). All of these issues impact on the motivation for, and the nature of.

CBL provision.

2.3.1.4 Students as “Consumers” and the Design of CBL

The growth in the market driven approach to Higher Education has, according to such as Hart
(1999), increased the likelihood that learners will expect their needs and wants to be met to a
greater extent than in the days of central funding as a public investment In society. There has
been a shift in the perception of the “student” within “Higher Education™ and in the context of
“Lifelong Learning”, which brings us to consider the student as a “consumer™. Such a
perspective may be argued to be almost inevitable by some, yet inappropriate by others, who
argue that this approach will potentially result in the demise of “education” in favour of
“training” and the negative impact this would inevitably have on Higher Education. Given that
we are now dealing with learners Bourdeau and Heller (2000) refer to as “choosers™, where once
we dealt with “users” of CBL material, it becomes increasingly important that our provision 1s
considered motivating by learners, which highlights the requirement to understand the learner
perspective. Where the student is regarded as the customer in Higher Education, an
understanding of the “customer’ and catering for their preferences is highlighted by such as
Hobbs and Boucher (1997) and McAleese (1998) to be essential. The viewpoint of the “learner —

customer” in Higher Education is of even greater significance in the current climate, given the

likely expectations involved and the levels of choice available in the Higher Education
marketplace. It may therefore be argued that the extent to which current learners, using current
CBL material, consider it to be effective for them and their views on whether their expectations
are met by the material concerned, are fundamentally important. For the current research the
implications of the “consumer” perspective for the design, development and delivery of CBL

material is considered important and it is argued that regarding the student as a consumer may

lead to better design of CBL materials.
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The nature of the audience for CBL material is of particular importance in relation to the design.
use and success of the material concerned. The audience for CBL maternal in Higher Education
is frequently “captive” rather than “discretionary” and may be compelled to use CBL material
which causes them to suffer “unconsciously”. While the “cascade”, or “waterfall™ approach to
developing software, which does not centrally involve end users, may be argued to suffice tor
the “captive” users, it is unlikely as Hughes (2000) points out, to resuit in software which would
be highly valued by “discretionary” users. If the CBL 1s directly related to assessed work, then
perhaps we in education are also exploiting a “captive audience™ by subjecting them to CBL
materials / environments which they would not use if they had a choice, and had the option of
switching off, without incurring a cost. In the current environment, students, at the Higher
Education level are likely to undertake tasks which have a related element of assessment, but are
less likely to complete tasks which are not assessed, which suggests a “captive™ v “discretional”
reaction to the material offered. Poor design in CBL materials may therefore be tolerated by
learners in Higher Education due to lack of choice coupled with a need to achieve a specitied
goal, or to accomplish a set task. Use of such materials does not necessarily reflect learners’
personal preferences had they complete freedom of choice. There is a danger of users adapting to

poor design, which is highlighted by Mandel (1997) as the “WYKIWYL: what you know is

what you like phenomenon”.

Designers might be expected to seek to exceed user expectations which, as Mandel (1997) points
out, requires dynamic wants and needs regarding interface design to be considered and the
interface to be transparent 1n use as highlighted by Cooper (1995). Any attempt at moving design
of CBL material / environments in this direction would clearly require considerable knowledge
of the audience for whom the material / environment is intended, and what the material should
allow them to achieve. It is important that education providers seeking to use CBL material
should be aware of the users’ expectations of the material, and of the developers™ expectations of
the user, regarding ease of use, and the progression of expectations over time. The need to
achieve high grades should not be incompatible with the desire for students to be offered
expertences which are close to the “real thing”, rather than improving their ability to regurgitate
“the correct answers”. One of the fundamental 1ssues may be considered to be the form of
assessment employed. Where this is such, that students seek to tailor answers to suit those

marking the work and as Jacobs (1998) suggests, it may be argued that we are not assessing

“real” learning.



2.3.1.5 Decision Makers, Perspectives on Learning and the Design of CBL

The perspective from which those decision makers, who decide on the learning provision to be
offered to students, view the concept of “learning™ is clearly important in terms of the provision
offered. This applies as much to CBL material as it does to other forms of provision. Ted
Nelson, the inventor of such terms as “hypertext” and “hypermedia”, defined “thinkertoys™ and
described a “docuverse” which we currently refer to as “cyberspace”. His “intertwingled”
approach to organising material conflicted with the hierarchical approach taken by the education
system, which involved arbitrary barriers. Mavericks, such as Nelson, may be considered, as
suggested by Hughes (2000), to help prevent us becoming locked into a rule-bound system
which might then dictate which developments might be permitted. Where CBL 1s adopted as an
approach, this reflects decisions made by individuals or groups, within a set ot remits, agendas,
beliefs and values regarding the focus and style of the learning experience to be offered. CBL
material may range in complexity and subsequently in cost and we must consider the drivers
involved in the material produced, given that drill and practice software 1s easier to generate than
software designed to support constructive approaches to learning. Somekh (1996) points out that
such considerations are relevant for decision makers, who may require a balance to be struck.
Stakeholder perspective is clearly important within the arena of instructional design as
demonstrated by the range of theories on such. The importance of stakeholder perspective is

Illustrated by the following section which offers an overview of views from central figures

within the instructional design arena.

Reigeluth and Frick (1999) point out that while in research on descriptive theory, validity is a
major methodological issue, the major 1ssue for design theory is “preferability”. This they define
as the extent to which the particular method is considered better than other options for attaining
the outcome sought. As the authors point out this is dependent on stakeholder values and tends

to involve effectiveness, efficiency and appeal. These as the authors point out may be situation

dependent, reflecting stakeholders’ wants and needs.

It 1s argued by such as Snelbecker, (1999a) that there are differences between knowledge
producers and knowledge users and cultural differences exist to the extent that different authors

may use terms such as theory and model to refer to the same thing. Snelbecker (1999a) considers
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that there are barriers to cooperation between knowledge producers and users and that the
cultural gap between the two groups impacts on the judgements made regarding the value ot
theories and research findings, with the practitioners, such as teachers and instructional
designers, looking to modify practice on the basis of the theory, while the producer 1s more
likely to regard theory as ongoing. As Snelbecker (1999a) points out, knowledge producers may
be encouraged to focus on a specific theoretical position or research approach then proceed
essentially ignoring others, as illustrated by advice oftered to students by Hall and Lindzey
(1957). The danger being that such an approach may lead to a tailure to appreciate the value in
an alternative approach. Snelbecker takes the view that a wider perspective retlecting on a range

of theories and approaches to research, offers more “lenses” through which both practical and

theoretical 1ssues may be viewed.

Snelbecker (1999b) considers the range of views expressed in instructional design theories to
reflect more general trends in education. He highlights observable trends such as the emphasis
on cognitive processes, the growing recognition of the role of affect, the perceived need to
address learners’ individual characteristics and the generally agreed need to tmprove
effectiveness of instruction. He also points out that there are ditfering views of how this might
be achieved. Such issues have clear importance in relation to stakeholder perspective and the
design and use of CBL materials. Snelbecker (1999b) goes on to point out that while behavioural
theory is less influential in instructional design now than it once was, there 1s a danger that we
may be losing valuable ideas should we discard such entirely. Snelbecker (1999b) postulates that
there may be options of having multiple goals for instructional theories, or multiple instructional
theories for given curricular goals. He considers that instructional theories might be classified in
terms of the learning outcomes they target, using a taxonomy such as Bloom's Taxonomy of
Educational Objectives. Snelbecker (1999b) cites Clark (1983, 1992 and 1994) as arguing that
technology, being merely a delivery system, should not be expected to have any meaningful
impact on instruction, but rather what we do with 1t in terms of instructional methods and design
influences learning. Snelbecker considers that our design and development strategies should
allow us to accommodate differing theories, such as behavioural and constructivist, within the

same context thereby benefiting from the range of features offered.

Stakeholder perspective 1s likely to influence, or be influenced by, the paradigm in use. The

paradigm in use affects the instructional goals set in terms of what to teach and how it should be
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presented, with clear implications for design and use ot CBL material. Reigeluth and Moore
(1999) point out that the industrial-age paradigm was focussed primarily on memorization and
procedural skill development and that while these levels of learning still have an importance
there is a need for a higher level of learning, or higher order thinking skills, for the information-
age. This has given rise to a need for a new paradigm of instructional theories oftering a
customizable learning experience. While the taxonomy ot educational objectives otfered by
Bloom (1956) has been widely used in education, there are several others as Reigeluth and
Moore remind us. They go on to suggest that these may be synthesised in terms of memorizing

information, understanding relationships, applying skills and applying generic skills.

Mayer (1999) points out that we have progressed from a view of learning as response
strengthening, through learning as knowledge acquisition, to learning as knowledge construction
and he highlights the importance of designing instruction for constructivist learning. We have as
Mayer highlights, progressed from a drill and practice approach, through a transfer of
information approach to a meaningful interaction approach. The level of activity within the
interaction is however an issue in its own right and concerns the concept ot active learning,
Mayer distinguishes between behaviourally active and cognitively active. In order to be
cognitively active the learner must be attempting to make sense of the material being studied and
Mayer takes the view that constructivist learning depends on the learner being cognitively active
rather than behaviourally active (Robins and Mayer 1993). This has important implications for
the design of “interactivity” within CBL matenals, where the interactivity should therefore be
designed to engage learners cognitively for constructivist learning to occur. Mayer considers that
the learner need not be behaviourally active for constructivist learning to occur and that such
learning may result from the apparently passive reading of text. He points out however that the
text must be designed to elicit the appropriate levels of cognitive processing. Mayer refers to this
as the selecting, organising and integrating (SOI) model, where the learner engages in selecting.
organizing and integrating the information concerned. Here we have an interesting apparent
contradiction whereby material which requires physical activity, such as point and click, may not
inspire active learning, while text material which required no physical activity could inspire

such. This is a potential dilemma for instructional design and the definition of “interactive™

employed in the description of CBL material.
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Perkins and Unger (1999) point out that while the acquisition and retention of knowledge 1s
important the goal of education should be that such knowledge be used at the level of
understanding. The authors stress that knowledge is not the same as understanding and that there
is often a great deal of effort required to achieve understanding. The authors accept that there are
levels of learning which are not aimed at understanding, but rather at laying the foundations for
later learning which is aimed at such. They caution however that such an approach runs the risk
of making education “boring and meaningless™ for learners. Perkins and Unger consider that
understanding a topic involves being able to think and act creatively and competently with the
knowledge of the topic. The authors refer to such activities as “understanding performances’ and
consider such to expand learner understanding via problem solving, decision making and
adapting old ideas to new situations. The authors consider their four-part framework utilising
generative topics, understanding goals, understanding pertormances and ongoing assessment to
provide a constructivist approach which is orienting and supportive. They argue that their
framework allows for a range of pedagogical styles to be employed given that attention 1s paid to
performances of understanding, but concede that time and effort must be realistically allocated in

order for their approach to be worthwhile.

Schank, Berman and MacPherson (1999) highlight the importance of learning skills by doing
and gaining information within its context of use. They consider one of the main problems with
traditional approaches is that skills are not being learned. The goal-based scenario approach
stresses the importance of content and process goals, the importance of motivation, realism,
context, easily accessed information and situated relevant feedback. The authors argue that we
learn using case based reasoning in real life and this approach should be used in education to
enable novices to become experts. This relates to the importance of the provision of realistic

scenarios within which learners may make interactive use of CBL material.

Jonassen (1999) takes the approach that learning is best approached using ill-defined problems.
thereby offering the opportunity for knowledge construction within an authentic environment
which encourages active learning. He considers that the problem used should be authentic (1.e.

what practitioners do), interesting, relevant and engaging for learners. Case based reasoning

should be encouraged with case examples available with learners enabled to easily access
relevant information on a just in time basis. Scaffolding should be provided for the required

skills and the level of task difficulty and coaching should be employed to help motivate learners
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and provoke reflection. This again raises issues for the design and use of CBL material,

especially when the needs and wants of a wide range of learners are involved.

Reigeluth (1999) proposes Elaboration Theory as a means of sequencing instruction to suit the
lcarner-centred approach. Reigeluth considers elaboration theory to offer a holistic approach by
using simpler versions of the task or content, rather than breaking the content into smaller preces
and teaching them separately. Elaboration theory involves a conceptual elaboration, theoretical
elaboration and simplifying conditions sequence. Reigeluth considers the elaboration approach
to enable the learner to understand holistically, thereby acquiring the skills of an expert trom the

first learning episode. He considers that the holistic approach enhances both learner motivation

and quality of instruction.

The importance of clarifying what is to be taught and why. prior to considering how best it might
be taught, is highlighted by Gardner (1999). He considers that the end goal ot education should
be on understanding and that the facts and skills within specific disciplines should be regarded as
the means by which such understanding might be achieved rather than educational ends in
themselves. Gardner (1999) highlights traditional apprenticeship and such institutions as the
science museums as successfully developing understanding in the learner. He points out that
learners are allowed time to learn within such environments and that there is scope for multiple
inputs from which understanding may be constructed by the learner. Gardner (1999) also
highlights direct confrontation of misconceptions as a potentially successtul approach,
commenting that teachers may encourage learning by highlighting inadequate conceptualizations
on the part of learners. Gardner (1999) takes the view that theories are best understood by being
applied and promotes “teaching for understanding” as an approach which emphasises
performance, stressing the use of topics which are both central to the discipline and attractive to
students. Gardner (1999) points out that people differ in terms of cognitive strengths and
weaknesses and that our minds work in different ways. He points out that while traditional
psychological theories assumed the existence of single relatively fixed “intelligence™, this view
is now challenged. Gardner (1999) highlights his theory of “multiple intelligences™ as otfering
possibilities for the teaching and assessment approaches employed. Gardner (1999) cites eight
processing mechanisms or intelligences: linguistic, logical-mathematical, musical, spatial.
bodily-kinaesthetic, naturalist, interpersonal, intrapersonal and comments that there may also be

“existential intelligence”. He points out that his theory should be considered as facilitating good
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education when applied to independently established educational goals. Gardner (1999) suggests
“entry points” which are Narrational, Quantitative, Foundational, Aesthetic, Hands-on and
Social as approaches for achieving learner engagement and suggests the use of metaphors and
qualified analogies to promote understanding in learners. Gardner’s (1999) central point is that
individuals should be given the opportunity to use their intelligence directly. Gardner (1999)
considers that for concepts to be understood well there is a need to represent the “core notions
of the topic in more than one way. He therefore considers that significant time should be spent
on a given topic, it should be represented in more than one way and that the multiple approaches
used should explicitly involve a range of intelligences, skills and interests. Gardner (1999)
considers that the current technologies enable us to individualise the services we provide for
learners and teachers and to be “tailor-made” to address multiple intelligences. He considers the
central question should be what we use computers for. This perspective clearly indicates the
need for multi-modal provision being made available within CBL materials. Gardner (1999)

reminds us of the danger of becoming too emphatic in our standpoint:

“New discoveries, as well as new disciplinary trends, gradually undermine today’s orthodoxy:
tomorrow’s scholar might remake our understandings.”

(Gardner 1999, p&)5)

Hannafin, Land and Oliver (1999) also highlight the importance of multiple perspectives and
divergent thinking. The authors highlight the distinctions between directed and open-ended
learning environments and the relationships involved in learmng. They highlight the importance

of scaffolding when engaging in problem solving activities within open learning environments.

With the educational focus as the main driver for the development of CBL material, instructional

design should be paramount, rather than “technical convenience”. The use of “multimedia”
within CBL materials requires decisions to be made as to “appropriate™ materials for inclusion
within the package. Such decisions are likely to be influenced by the underlying beliefs, values
and educational approaches of the decision makers, whose “vision™ may range as Boyle (1998)
points out, from making incremental improvements to radical transformations, such as the move
from teacher-centred to learner-centred approaches. As highlighted by Twining (1999), it is
important for those involved in designing, developing and delivering CBL materials, to have an
understanding of the strengths and weaknesses of the available media, which should be coupled

with an understanding of the educational requirements involved, in order that decisions made
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focus on the strengths of the media concerned and that a complementary mix of media be
achieved. The use of multimedia i1s argued to be motivating for learners by such as Whitelegg,
Scanlon and Hatzipanagos (1997) and by such as Laurillard (1993) to be useful in catering tor
constructivist approaches to learning. However the use of such media may require signiticant
levels of support where inexperienced learners are involved, which might be considered 1n
relation to first year students in Higher Education, given the changing nature of the student

catchment concerned.

Where non-linear and interactive capabilities are offered and “multimedia™ used, this provides
advantages including active experimentation, abstract conceptualisation and the use of real-life
settings to contextualise knowledge which offers the potential to enhance learning. Some, such
as Davies and Crowther (1995), consider however that with the exception of “computer-skills™
the use of computer-aided learning (CAL) and muitimedia courseware 1s unlikely to contribute
to the development of transferable skills, which therefore makes additional input necessary using
other teaching methods. The importance of keeping an open mind regarding the potential of

multimedia and CBL material is highlighted by Newble and Cannon (1991), who comment:

“We must not be seduced by the novelty nor must we let the opportunities they present pass us
by™
(Newble and Cannon 1991, p149)

A central issue highlighted by such as Boyle (1998), regarding the use of “multimedia™ in CBL
material, 1s that the “educational vision” should inform the use ot the “"multimedia™. The
pedagogy and instructional design behind the development of CBL materials / environments
involving multimedia materials may lead to the use of animations as highlighted by Guttormsen
Zuberbuhler and Krueger (2000), or a game environment as highlighted by Amory and
Govender (2000) and Mak and Mallard (2000), being considered appropriate. The design issues
in such learning environments are as important as in any other mode of delivery. Some, such as
Miller, Brandenburg and Schweingruber (2000), go so far as to suggest that those in education
must endeavour to capture the imagination and compete with game environments. However
strategies adopted by developers may, as Carswell (1998) points out, run counter to the best
interests of the pedagogical design, with the potential danger of settling for the “safe-but-

possible™, thereby condemning the material to being more “mundane” than might have been
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possible. This clearly highlights the importance ot stakeholder perspectives and the need for
clarity of understanding and iterative approaches to design in order to balance the necds of the
stakeholders involved. When those involved in the provision of CBL focus on what “may” be
done, without giving the required level of thought to what “should™ be done, or where the
pedagogical standpoint is not fully informing the instructional approach adopted, there 1s a
danger of simply replicating that which would have been done in other modes. One by-product
of such approaches has become known as “shovelware™ and is essentially the “shovelling” ot
material as it would have been used in another medium (e.g. print) onto a computer-based
platform for delivery. The other end of the continuum, as Carswell (1998) points out, i1s where
use 1s made of multi-media, and functionality options, simply because it can be done, rather than
for sound pedagogical reasons. In order to best utilize the advantages offered by computer

technology, we should first consider what we would wish to have, based on our underlying

goals, for the learners for whom we are generating the material.

2.3.1.6 Opportunities, Threats and the Design of CBL

Examples of opportunities offered by developments in technology inciude Engelbart’s
“information space”, which we would currently term “cyberspace” and the development of
eraphical display capability. Such developments have influenced the approaches taken to
provision of computer based materials. However, whilst opportunities are offered by
technological developments, they may simultaneously be restricted by political and commercial
interests. The possibility that commercial interests may contlict with the developmental
possibilities tavoured by visionaries gives some cause for concern in the computer related arena.
Examples may be found at various levels of the importance of the political perspective for
developments in the computer based arena. One notable example being that funding was stopped
for Engelbart’s “*Augment” when the hard Artificial Intelligence route became popular. Such

issues as device independence may also be regarded as reflecting the importance of the political

perspective. The important point, as highlighted by such as Hughes (2000), being that the

“political will” may choose to support a route or development which fails to make the best use of

the available technology.

As Cresswell (1998) points out, there are clearly sound pedagogical reasons for the introduction

of computer-based approaches in Higher Education, including the desire to facilitate greater
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levels of student-responsibility for independent learning and the provision of some levels of
enjoyment for learners as highlighted by Dale Sullivan and Irvine (1999). However there
remains a potential for conflict between ideals and economy. This is a perennial 1ssue for
education, given that the whole concept of a single teacher, or lecturer, addressing many learners
was designed to offer a level of economy, rather than to meet the needs of learners as highlighted
by such as Porrit (1997) and Stanley and Eastcott (1999). This approach has shown remarkable
resilience, even in the light of developments in underlying theories and philosophies in
education, and Pilipenko and Komissarova (1995) point out that such resilience has proven to
transfer into the computer-based domain. The likely requirement for CBL to contribute to
increased staff efficiency, in order to be accepted by those providing courses for learners, 1s
highlighted by such as Hawkridge (1998) to carry the potential danger that the drivers
underlying the educational experience offered are more concerned with issues of economy, than
issues of a pedagogical nature. Where such underlying motives are driving the generation and
use of CBL material, there is a danger that the approach taken will fail to make best use of the
technology. Some reassurance might be taken, as Haywood et al (2000) point out, from the
acknowledgement by senior staff that the value of such approaches should be considered in
relation to the improvement or maintenance of “quality”, rather than in creating efficiency gains.
However the underlying issues relating to staff time, relative valuing of “teaching™ and

“research” and the requirement to meet student volume targets, may give cause to reflect on the

definition of “‘quality” to be employed.

2.3.1.7 Evaluation Perspectives and the Design of CBL

In order to evaluate CBL material we must clarify the underlying purpose for which it is
intended, therefore we must also define what we consider to constitute learning. Our intention
may be to maximize learning, but it would be important to clarify whether our target was that of
maximizing volume of learning, which might be regarded as breadth of learning, or “quality” of
learning, which might be regarded as depth of learning, as we might choose to define such. The
motivation underlying the evaluation of CBL material is of central importance, and summative
evaluations ot such material may be misleading, as Draper (1997) points out, in that they may be
driven by demands relating to cost-effectiveness and durability rather than pedagogical concerns.
We may choose to judge the worth of CBL on the basis of cost of purchase and volume of use.

which might otfer some easily calculated cost-efficiency figures. However it is worth noting the
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point made by Somekh (1996), that well designed software, even if used infrequently, is hikely to

do more for learning than badly designed software used frequently.

We may judge by direct comparison with other options and argue that student opinion 1s not
sufficient in itself to support the case for using a more costly approach and that, as Jacobs (1995)
proposes, clear evidence of learning “in some better way™ than would have been possible by less
expensive means is required. We may focus on the problem we are requiring the interactive
media to solve and the potential for scaling up, from which perspective such as Clark (1996)
consider there is little numerical evidence that computer mediated teaching results in
educationally worthwhile improvements. This approach however runs the risk of overlooking the
value which might be added by dimensions offered by the computer-based environment, which

other modes of provision do not offer to the same level. This risk may be argued to be greatest

where a narrow focus is taken on learning outcomes, selected for ease of measurement, rather
than considering the holistic perspective of the learning experience. The issue when attempting
to evaluate computer based material becomes further complicated in that poorly designed
material may be well used, while well designed material may be poorly used. The well used
material may therefore, on the basis of usage statistics, appear more eftective, or appealing. to

students. Evaluative conclusions drawn from narrowly focussed research, while arguably

appropriate within a restricted field, may lead us to inappropriate conclusions regarding potential
value of particular design elements, or media options in the wider arena of learning. The danger
being that we may in the light of such conclusions decide such elements offer no added value.
therefore should not be included 1in the CBL design. This may lead to the loss of benefits such
elements might offer simply because they were not highlighted within the particular piece of
research conducted. The importance of avoiding the “baby and bathwater syndrome™ in the arena
of education is highlighted by Romisowski (1986), who points out that the syndrome was
identified as a significant problem 1n education by John Dewey in the 1920s. This remains an

important point to keep in mind with regard to the design of CBL material.

2.3.1.8 Academic Motivation and the Design of CBL

From the academic staff perspective there are issues ranging from pedagogical standpoint to fear
in relation to job security, their importance reflected in the many seminars and papers produced

offering suggested ways of overcoming such barriers to the use of computer based materials in



education. Those involved in the provision of education may be loosely divided into those who
are interested in finding out how students think and adapting their teaching appropriately. or
those for whom economies of scale are paramount. Ehrmann (1995) regards these as being good
and bad options respectively, in terms of underlying motivation. Such approaches may however
also reflect the trade off between ““interest” and “practicality” given the range ot drivers involved
for teaching staff. Where the development and use of CBL material in Higher Education 1s
driven by the desire to increase teaching efficiency, based on a traditional model of learning, the
CBL material may, as highlighted by Davies and Crowther (1995), be relegated to a subordinate
role resulting in a failure to exploit the full potential of CAL and multimedia technology. The
creation of content material may suffer from a lack of encouragement for academic staff to use
their time 1n this way and experienced paper-based writers may produce material which is
inappropriate for on-screen use. The low status of “teaching”™ within the academic profession has
been highlighted, by such as Allen et al (1996), as constituting one of the biggest barriers to
successful use of learning technology. That courseware should be high quality, work well and fit
the needs of lecturers’ individual requirements, is clearly tdentified by Jacobs (1996) as an area
of importance which the material produced has not always successtully addressed. Highly
motivated and well rewarded staff might be prepared to address such issues but the prospect of

such efforts going unrewarded minimises the likelihood that statt will choose to undertake such

work.

2.3.1.9 Review of Strategic Issues Addressed in Relation to Instructional Design of
CBL

The preceding sections have explored a range of 1ssues relating to the instructional design of
CBL material. Some of these while perhaps appearing to be peripheral at first glance, have been
identified as fundamentally important in influencing the approach taken to instructional design.
At the root of instructional design lies the perception of learning as a concept, process and
outcome. Such perceptions have been shown to change over time and to be influenced by
changes in expectations of learners and educators and by the available educational technology.
The use to which educational technology is put has also been shown to be influenced by the
perceptions of learning held by the decision makers involved at the particular point in time. The
facilitation of deep rather than surface learning has been highlighted as an aim within Higher

Education and the implications for instructional design have been discussed. The changing



perception of the student role within elective Higher Education has been highlighted as an
important influence on instructional design and the importance of addressing the aftective
domain in relation to discretional users has been highlighted. The appropriateness of established
approaches to developing CBL materials has been discussed in relation to the changing
perceptions of learner role from captive to discretionary and the impact of such on instructional
design of CBL material in Higher Education. The importance of decision maker perspectives on
the issues discussed has been highlighted as has the potential impact of such perspectives on the
instructional design of CBL material. Opportunities and threats to Higher Education presented
by CBL have been identified and discussed in relation to instructional design. Central 1ssues
relating to the evaluation of CBL material have been highlighted and discussed in relation to
instructional design. The importance of academic motivation has been highlighted and factors

affecting such have been discussed in relation to instructional design.

This takes us to the point where we can recognise that a wide range ot tactors must be
considered when addressing instructional design issues. The material covered regarding
instructional design demonstrates that there are many ways of perceiving and evaluating the
instructional design aspect of CBL material. This leads us to the next area of importance when

considering instructional design in CBL, which is that ot the learners for whom such material is

developed.

2.3.2 Learner Issues and Instructional Design

The following sections discuss learner 1ssues which are important in relation to instructional
design. These include individual characteristics within the cognitive and affective domains and

their interaction with and importance in relation to the instructional design of CBL.

The range of factors potentially impacting on the learning process is highlighted by Entwistle

(1981) and provides an overview which helps locate the issues addressed in the following

sections (see Fig 2.3).
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Figure 2.3: Factors Influencing The Learning Process
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(Source: Entwistle 1981, p247)

2.3.2.1 Learner Motivation and the Design of CBL

Motivation to learn is an important aspect of effective teaching and is likely to be based on the
interaction between the individual’s expectation of being able to complete a task and the
perceived value of the task for the individual concerned. Design elements may also act as
“hygiene” factors, the absence of which might demotivate as suggested by Davies and Crowther
(1995). The source of individual motivation is also important. Introverts are considered to be
self-motivated, while extroverts are motivated by responses from others and academics have
demonstrated a tendency to be self-motivated. The tinding that two thirds ot the population is
classified as extrovert by the MBT]I, may suggest an area of difficulty for academics in relating
to, or understanding, the needs of their students as pointed out by Davison, Bryan and Gritfiths
(1999). Given the changes noted in the nature of the student body and that academics are

frequently involved in the generation of CBL materials, it is important that they should be able

to relate to the needs of the learners for whom the material is intended.



The perceived effectiveness of CBL material is likely to be influenced by learners™ assumptions
regarding their personal motivation, with those who consider the material should motivate them
being likely to expect best use to be made ot the available technology in order to do so. Those
who consider that they should be self motivated and the task of the CBL material is simply to
provide a source of information, are likely to be less demanding in their expectations of the
extent to which available options should be used. This may apply to the range ot approaches to
learning, from surface to deep. The success of the delivery approach adopted is therefore likely
to be affected by the learner’s approach to learning as highlighted by Biehler and Snowman
(1990). Motivation and support for a range of learning styles should be addressed within CBL
material as Porrit (1997) suggests, with recognition that some students want “guidelines and
boundaries™ and some are motivated to pass exams rather than sceking deeper learning. While
the traditional, highly selective, system may have assumed its university students as “motivated
to be there”, already schooled in the required behaviour for serious study, and prepared to
persevere with any material presented by academics. it 1s less likely that this may be assumed in
today’s environment. If we accept the element of “motivation™ to be partly the responsibility of
the provider then we must reflect on the possibilities and implications for motivating learners
using CBL materials. In addition to the delayed gratification of achieving a pass grade in a final
degree, we must also consider the design elements which may offer potential for motivating
learners. However we must also accept that individual differences exist within the affective
domain, as they do in the cognitive domain, which leads us into a range ot issues relating to the
design of CBL material. Motivation is considered to be significantly aftected by the prior
experience and the attitudes formed on the part of the individual learmer. The development of
intrinsic motivation, as Somekh (1996) points out might be referred to using terms such as

“mindfulness’™ or as “the will to learn”, is considered to be required in order to achieve sustained

engagement over long periods.

Reiser and Dempsey (2002) highlight Keller's (1984) Attention, Relevance, Confidence and
Satistaction (ARCS) Model as providing guidance regarding options for inspiring learner
motivation. The importance of gaining attention by arousing the learner at the perceptual and

inquiry level, connecting with learners by identifying and meeting their needs and offering

flexibility of choice to match their motives and connecting with their previous experience is
highlighted. The model also highlights the importance of intrinsic and extrinsic reinforcement or

reward in achieving learner satisfaction. Reiser and Dempsey (2002) remind us that personal
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judgement is required on the part of the instructional designer regarding the selection of
activities which make up the tactics employed, which again highlights the importance of

stakeholder perspective.

2.3.2.2 Learner Engagement and the Design of CBL

The term engagement, as highlighted by Stoney and Oliver (1997), may be found in the
literature relating to CBL material / environments, as an important aspect of the learning process.
Engagement with the learning process is necessary for learning to take place and engagement
may be affected at various levels and in various ways. It is important to be aware of the process
of learner engagement (see Figure 2.4) when considering the design of CBL material. The debate
concerning gaining learner engagement on one hand and the notion of employing alleged “bells
and whistles” on the other, highlights the importance of the choice of medium and the way in
which the selected medium, or media, might be used within CBL materials / environments.
Intrinsic motivation, with the user valuing the task for its own sake and attaching importance to
the process, rather than the product, of the task or activity has been highlighted as important for
meaningful learning. User beliefs about self are considered to aftect levels of intrinsic
motivation. To design for intrinsic motivation the task environment and the task 1tself should be

presented as meaningful, at an appropriate level of difficulty, allow for multiple levels ot coding,

and require the user to be active in the task.

Figure 2.4: The Process of Learner Engagement
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There are trade offs involved here, regarding design decisions, at various levels. There may be
~habituation” effects as sensory mechanisms tire, which reinforces the importance of designing
the interface for the user’s purpose. The limitations of short term memory must be taken into
account when designing screen displays that do not impose additional cognitive load on users
short term memories. The characteristics of long term memory should be taken into account
when designing for recognition and recall. The perspective offered by such as Mandel (1997)
suggests that user interfaces should be designed to reduce reliance on human memory. by using
the computer’s strengths to support human weakness. Engagement in computer-assisted mass
lectures can be affected by the interactive multimedia used, the lecturer facilitating, and
idiosyncratic factors of the students concerned as highlighted by Pausawasdi and Henderson
(2000). The engagement factor is highlighted by Kennedy Eizenberg and Kennedy (2000) as
supporting students in the use of CD ROM material in their learning tasks and fostering deep
understanding. The importance of meaning, experience and motivation is highlighted by Gjedde
(2000), with the lack of canonical narrative elements in multimedia edutainment programmes
considered to limit their usefulness in learning environments, due to possible cognitive costs for
the user. A possible affective dimension to the use of hypertexts is highlighted by Harvey,
Clariana and Jonassen (2000), in relation to differences in task and the effect on navigation
choices, transfer of knowledge and attitude towards the topic. The case for educational CD
ROMSs being made as interesting and attractive for children as computer games and the gap
between multimedia for education and entertainment being reduced 1s highlighted by Morozov

and Markov (2000) and the engaging nature of the game approach is highlighted by Prensky
(2001) (see Fig 2.5)

Figure 2.5: Games and Engagement
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Functionality is highlighted as important and the provision for user control over the system,
process and content within the interface design s considered to increase intrinsic motivation to

learn. with cognitive optimisation argued by such as Stoney & Wild (1998) to maximise ntrinsic

motivation.

2.3.2.3 Expectations, Engagement and the Design of CBL

Expectations are highly significant when considering the pedagogical value of the “tun”
element, and when considering the short term and long term impact of “tfun” interface designs.
One of the central issues in relation to the use of CBL material is that it should allow users to
perceive that they are making progress. This is important in many respects and 1t may be that
where progress is temporarily delayed, there is a case for offering a level ot “entertainment”’ and
feedback regarding the situation for the user. It is considered by such as Mandel (1997) that at
least an “illusion of progress™ must be maintained, as must user control. There are clearly
benefits to be gained in matching, as closely as possible, the expectations of the authors and their
subsequent provision, to the expectations of the learners concerned. The expectations that
authors of CBL material hold of their potential users are likely to influence the goals they set.
and the routes they offer users for achieving such goals. The expectations that users hold of the
CBI1. material are, as Hughes (2000) points out, likely to influence their approach to the material
concerned. As Hughes suggests, expectations of “intelligence™ can be constrained by
constraining the context, an example of which might be Joseph Weizenbaum’s “Eliza™, which
constrains the user’s expectation within the “analyst” context. The level of responses expected

by the user are therefore perceived as “intelligent”, while outwith the constrained context the

responses would be perceived as less than “intelligent”. Again we are dealing with both the
management of expectations and the avoidance of violation of expectancy. It may be argued that
we might learn from the Disney approach of providing users with an “enjoyable experience”.
The underlying issue here however, i1s how we might encourage and satisty growing
expectations. It may be argued that an acceptable focus of “entertainment software™ includes
offering “fun” and being “seductive”, which would be of lower value for users focussed on
personal productivity, or work. In the case of productivity focussed users it may be argued that
ease of learning and ease of use are likely to be user priorities. The importance of recognising

how much frustration users are likely to tolerate, before they give up, is clear for those providing
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the “entertainment™ and expecting “‘productivity’. Users are likely to have three basic goals: to
find information, use information, and remember information. Design goals should ensure that
the most appropriate medium is used at the most appropriate time, otfering the most appropriate

information. The importance of avoiding too much emphasis on visual and functional

sophistication, which may distract users from their specific tasks, is highlighted by such as
Mandel (1997).

The concept of “chunking” as identified by Miller (1956) 1s generally considered in relation to
short term memory. The concept of “‘chunks” relates to engagement also and are similar to
“stories” in that they each provide the user with an “emotional payoft”, which may relate to the
brain’s need to organize sensory data becoming an end in its own right. From this perspective we
may be regarded as “addicted” and stories may be considered as teeding the addiction, as do
“successful artefacts™, as highlighted by such as Hughes (2000) who suggests that Websites. VR
worlds and other computer applications should seek to engage users to the levels achieved by
jokes and fairytales. Learner engagement may be considered as central to learning and to involve

attracting the learner, gaining their attention and holding their concentration.

We may consider engagement at the sensory perception stage. at the processing and storage
stages, and at the stages of constructing knowledge, developing understanding and building
adaptive expertise (see Fig 2.4). It 1s important that designers have an understanding of human
cognitive processes and factors affecting perceptual and motor performance given that, as
highlighted by Shneiderman (1998), such tssues are likely to have a profound etfect on the
quality and design of most interactive systems. The first level at which learning is likely to be
influenced, by the level of user engagement, may be considered as that of perception (see Fig
2.4), potentially involving attending to information at a level below that of conscious thought, as
demonstrated by the work of Cherry (1953) and the so-called “‘cocktail party phenomenon”.

Such issues of perception and processing have potential implications for the design of CBL

material in terms of learner attention.

From there we might consider engagement at higher levels of cognitive processing, involving
memory, retrieval and levels of understanding. These may be regarded as prerequisites to the
level of cognitive change we would regard as learning, in the context of Higher Education. In

order to engage learners at both the sensory and cognitive levels we must cater for their
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expectations. wants and needs. It is considered possible to otffer an environment within the
computer-based domain which may achieve this goal, to a significant extent. In seeking to ofter
such a level of learner centred provision we must give serious thought to our underlying reasons
for the decisions we might make regarding design. While pedagogical design remains crucial. it
is possible to increase learner motivation and enjoyment by making the learning experience
more “relevant” and *“visually stimulating”. This may be accomplished with the use of
Ulustrations. videos, simulations and other resources, such as linked material and self-assessment
questions, and moderate use of humour. The potential for positive impact on motivation tor CBL
by the use of microworlds is highlighted by such as Somekh (1996). By treating the learners as
“discretional” rather than “captive” users, issues relating to design become centrally important at
the motivational as well as the informational level. As Mandel (1997) suggests, it may be
considered that users should be allowed to decide their preferred style of interaction with the
computer based material and that designers should design for different user types. and the
different tasks that the users may be engaged 1n at different times. Having responsibility for
motivating users suggests that designers of CBL material should, according to Hughes (2000),
take perception, cognition and interaction to a level of “conscious understanding™ by analysing
the ways in which engaging performers such as stand-up comics, or good writers, engage their
“discretionary” audience. There is therefore a distinct possibility that elements considered as
“bells and whistles™ for “captive” learners may be significantly important when dealing with

“discretionary” learners. To some extent this might be reflected in the attention to detail given to

software for younger learners.

The approach taken to learner motivation is likely to depend on the views held by those offering
the learning experience. From a behaviourist standpoint they are likely to consider motivation
using reward, negative reinforcement and punishment, which in CBL material would be
retlected in a highly structured environment, which oftered reinforcement of responses given.

The motivation from this perspective is extrinsic in nature.

From a cognitivist standpoint the individual perception and desire for “equilibriation™ or balance
in the conception held of the world 1s important as highlighted by Piaget. Equilibriation may be
achieved by “assimilating™ in relation to existing concepts, or “accommodating” by modifving

existing concepts. The direction the behaviour takes is considered to be the individual’s

approach to overcoming the disequilibrium involved. The discovery learning perspective
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involves questions, which lead to learners recognizing gaps in their knowledge and seeking to
address such. In CBL material this would be reflected in an exploratory environment, which
enabled users to gain information leading to their assimilation and accommodation of the
concepts concerned. The motivation from this perspective is intrinsic in nature. Intrinsic
motivation is considered by such as Bruner (1996) to result in learning being valued for its own
sake. As highlighted by such as Brophy (1983), learners with an intrinsically motivated approach
to learning have been found to be relaxed, persistent and task involved, seeking to increase their
level of understanding or cognitive skill. This mode of learning is considered to enable the selt-
discovery approach to be applied to other problems the learner may encounter. One of the central
problems relating to the cognitive approach 1s that it may be ditticult to induce a state ot
disequilibrium in learners to the level required to motivate them to seek the learning they

require. This is likely to be so where material is perceived by the learners to be less than

appealing.

From the humanist perspective the concept of “needs” becomes centrally important, with the
lower needs requiring to be gratified in order for higher needs to emerge, which the individual
would then be motivated to satisfy. The lower needs are considered by Maslow (1968) as
deficiency needs and are regarded as requiring to be satisfied by others. Growth needs are
regarded as being satisfied largely by the individual themselves. This view suggests that
deficiency motivation will give rise to significant levels of dependency on others, while growth
motivation is more likely to lead to self rehance in dealing with any dittficulties faced.

Individuals are considered to make choices from a perspective of avoiding that which they fear.

or achieving that which they desire (See Figure 2.6 ).

Maslow’s theory offers a level of clarttication of choices made by learners when the opportunity
is given for self-directed learning, and why some may have a stronger destire to know and
understand than others. The limitations of this theory include the difficulty in establishing which
needs are unsatisfied and the level to which it is possible to do anything about the gratification of
such needs. It 1s likely that the best an education provider may offer is to attempt to help learners
learn more effectively. In CBL material this would be reflected in an environment which enabled

users to choose the form in which the information and concepts concerned were presented to

them. The motivation from this perspective is variable.
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Figure 2.6: Growth v Safety Motivation
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Fear of failure may be regarded as an important issue for learning environments, with the
enhancement of the attractions offered being important to encourage motivation towards growth
rather than safety. If learning is made appealing and the possibilities for embarrassment and
failure are reduced, learners are more likely to be willing, or even eager to do the assigned task.
A “need for achievement” may be regarded as underlying human motivation as highlighted by
McClelland (1961) and this “aspiration” to “achieve” may also be related to a need to avoid
failure as pointed out by Atkinson (1964). From this perspective some individuals are success
oriented, while others have a high anxiety regarding failure. The goals success oriented
individuals set are considered likely to be in the intermediate ditficulty range, while those in the
anxiety category are considered likely to set very low, or very high goals. The anxiety driven

individuals therefore either succeed at very easy tasks, or avoid criticism for failure on the
difficult tasks.

Explanations given by learners for their success, or failure, have given rise to "*Attribution
Theory”. As highlighted by such as Biehler and Snowman (1990), trom this perspective
attribution of success or failure to internal or external factors on the part of the individual, 1s
likely to influence the effectiveness of the learning materials and environment. Where the
individuals are high achievers they are likely to be success oriented and will be unlikely to be
negatively affected by instances of failure during their learning process. Rather they will be
likely to resolve to work harder thereatter. Where the learners are low achievers they are likely
to anticipate failure rather than success, to such an extent that the achievement they might
manage may have little effect on their failure-avoiding strategies. It is therefore clear that while
the “behaviourist approach”, of carefully structuring learning material and rewarding each stage
in the learner’s journey through the material, highlights the importance of rewarding feedback
being given to learners, there is value to be gained in moving beyond such external motivation.

The design of CBL material must take the need for gratification and the level of intrinsic
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motivation into account, for the range of learners targeted, 1f we wish to achieve the best
possible affective impact. Internal motivation for learning might ideally be expected to develop
in learners before they enter into Higher Education, however they are also likely to be inspired
by external motivation. Designers of CBL material need to take such external motivation into

account, by stimulating curiosity and oftering some form of challenge which learners become

inspired to accept, or by directly assessing their learning.

Assessment may be considered as external motivation which may have very frequent elements
of “gratification™ where opportunities for positive reinforcement are taken, or the assessment
may be distant with the subsequent need for delay of gratification to be accepted. Where
assessment 1s the motivator which influences the approach taken to learning this is likely to be
reflected in the preferences expressed regarding presentation of material, with the highest value
being placed on the resources the learners consider will provide them with the best return,
regarding the related assessment. The clear danger, as pointed out by Issrott Osmond and
O’Higgins (1997), being that material not considered as directly related to passing the
assessment may be regarded by learners as merely an extra. One option for designers would be
to make the use of the CBL material directly assessed, which may achieve the outcome that
learners make use of the required material. There is some risk however that such requirements

may result in negative feelings towards the material on the part of learners.

The importance of matching the instructional approach taken, to the student’s learning objectives
and catering for their motivation for learning, may be considered a central i1ssue to be addressed
in the design of CBL material as highlighted by Aedo and Catenazzi (1997). The use of imposed
conditions, expectations and values, within microworlds are unlikely to match the expectations
and values of all learners (Somekh 1996), which suggests that alternative approaches should be
offered. We are likely to increase the chances of intrinsic motivation by paying greater attention
to discriminative reward on the basis of quality of response. Such as Biehler and Snowman
(1990) consider that by adopting the “cognitivist approach” and emphasizing intrinsic
motivation to learn, we are likely to increase our chances of success in motivating the learner, by
making the information and skills they have to deal with as interesting as possible. It is also
likely that by making the tasks and sub tasks and their related elements of content more
interesting for the learner, we will avoid reducing, or even increase their level of motivation to

undertake the work involved in order to learn. The importance of enabling the learner to
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realistically monitor their achievement, therefore avoid misattributing the reasons for their

progress, or lack of such, has implications for the design of reflective learning opportunities and

facilitation of metacognition. As Hughes (2000) points out, motivating the user to start and
continue using computer-based material within the initial minutes, or run the risk that their
attention will be lost, is one of the difficulties facing designers. While people may consider a
computer acceptable as a tool with which they might undertake work, they may not consider 1t
acceptable that a computer should take a controlling role in their learning dialogue and this may
therefore, as highlighted by Kommisarova (1994), adversely aftect their motivation and
emotional state. Where the facility is offered to explore CBL material, the learner may as Barker
(1990) suggests, become distracted and diverted which may have a negative impact on

knowledge transfer and attitude of learners as highlighted by Pilipenko and Komissarova (1995).

The level of authenticity in a problem based learning environment has been found to influence
both motivation and achievement as highlighted by Kang and Kim (2000). Teaching at an

adequate demand level has been shown by Kritzenberger , de Wall and Herczeg (2000) to cause
positive mental states. Motivational strategy and task relevance has importance for the likely
intensity and persistence of student learning effort as pointed out by Borras and Coronel (2000).
Factors linked to value and expectancy for success have been highlighted by Ferreira (2000) as
important in a Web based course environment. User satistaction when using computerized
instruction materials has been linked with learning, teacher role, tedium, real-world applications.

software and gender differences, as highlighted by Passmore et al (2000). These findings suggest
that CBL material should be perceived as authentic and relevant by users, offer appropriate

levels of demand and reinforce the likelihood of successful progression through the material in

order to maintain motivation levels for users.

2.3.2.4 Engagement, Narrative and the Design of CBL

High levels of concentration, referred to by Csikszentmihalyi (1982) as “flow™ or Kozma (1991)
as “cognitive engagement”, might best be achieved by uninterrupted forms of presentation, such
as that employed by books, films, or even lectures, to the level where the motivation increases to

the level of excitement. While we might consider this to be rather rare in the case of a lecture. it

might be reasonable to accept, as suggested by Bordwell & Thompson (1997), that this may

happen with books and films on a more regular basis. The use of computer-based material may.
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as such as Somekh (1996) suggest, enable such levels of engagement to be achieved. Emotional
engagement with computer based material may be influenced by the presence, or absence, of a
“story shape™ in the material concerned, which constitutes a game played with user expectations.
Stories have a sequence and the sequence i1s important, with early stages of the story likely to
present the user with an aspect to intrigue, in the middle they are likely to try to predict what will
happen next, and in the end they may be presented with an outcome they didn’t quite expect. In
the real world confusion may result when we cannot establish or invent a suitable story, to the
extent that events which are too abrupt are impossible tor us to assimilate, resulting in extreme
cases in trauma, or in mundane cases “‘cognitive noise”. A coherent narrative path through a
story is centrally important in the film industry, and according to Hughes (2000) should be
regarded as equally so in the domain of interactive media, yet this is not done. Such approaches
to the production of “multimedia” gave rise to 