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Abstract

An evaluation of application of the conceptual mapping technique (Inglis,
2003) to the teambased design of fourteen courses in an Engineering
undergraduate program is described. The evaluation employed a method of
scoring each conceptual map against criteria tied to the objectives of the
design process. The evaluation method was found to be capable of revealing
differences in application of the conceptual mapping technique. The
evaluation indicated that the course teams concerned appeared to have
focused closely on the adequacy of intended learning outcomes but less
closely on matching the student assessment adequately with the intended
learning outcomes. The evaluation also indicated that to obtain the full
benefit of use of the technique, more training of instructional design staff was
required than had been provided.
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Introduction

Course renewal in Engineering at RMIT Universitg haceived major attention over the past five
years with significant funding and other resoumegoted to the task. (In this paper, the meaning
of the term ‘course’ refers to a modular elemera@ddemic study and is synonymous with the
words ‘subject’ or ‘unit’, sometimes used in thesfnalian context). Five years ago the Faculty of
Engineering established a team of instructionalghess to provide individual support to
academic teaching staff. Within each budget yaatrategic analysis of priorities targeted a §et o
courses for renewal. Academic and teaching staff misponsibilities for coordination of a
selected course were granted time release to ahkaédtie renewal project and an instructional
designer was assigned to consult with the acadeeziching staff in a team relationship.

Course renewal was implemented as a two-phasegzodée first phase involved the learning
design process. The term ‘design’, in this contdaés not refer to layout, typography and use of
illustrations, but rather to the establishmenteairhing outcomes and associated performance
criteria, setting assessment measures for eachroatselecting and defining necessary resources
and specifying the nature of the learning actigitissociated with each outcome. The learning
design phase also involved estimation of the tieggiired for completion of each activity and for
completion of the set of activities as a wholeasdo ensure that student workloads would not be
excessive. This first phase of course renewalddtlé development of what is termed a
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‘conceptual map’ (Inglis, 2003; Inglis and Armstgpri993). A conceptual map is a document that
specifies the design of a course. It identifieskibg design elements and the relationships amongst
them. A concise explanation of the process involwadkvelopment of a conceptual map is given
below while a detailed explanation appears in ;m003). The second phase of course renewal,
involved development of a comprehensive learnintk@ge, including a learning guide developed
in accordance with predetermined standards.

Inglis and Bradley

Objectives of the study

The purpose of this investigation was to establigheixtent to which implementation of the
conceptual mapping process had resulted in an weprent in the quality of information
generated by the course development team durindetbign phase. In other words, the
investigation attempted to gauge the extent to vttie conceptual mapping technique achieved
the first of its intended purposes discussed aldeee specifically, the study was undertaken in
order to ascertain whether or not introductionhef tonceptual mapping process had resulted in a
discernible shift in the specificity with which Emgiering Faculty teaching staff specified key
design attributes. The study made no attemptdtuate the adequacy of theverage of the
courses. This is a matter that falls within thevimoe of the academic/teaching staff responsible
for the course, and in turn the academic/teactgagtresponsible for the program as a whole.

The process of courseware design

The literature of instructional design (ID) contamany prescriptions for documenting
courseware designs. Some design methods are cedosith the organisation of subject matter.
For example, Reigeluth, Merrill and Spiller (19&®scribed the Elaboration Theory for selecting,
sequencing and synthesizing subject matter. At basic level, Novak and Gowan (1984)
described a method for representing knowledge tstres and Lambiotte, et al. (1989) described
and compared a wide range of knowledge mappingrappes and summarised the research
regarding the actual and potential uses of knovdedgps in education. Jonassen (1993) also
examined the use of mapping techniques for reptiegseand conveying knowledge in a teaching
context. Other methods have been described foesepting a wider range of learning types than
just the acquisition of knowledge. It is rare hoeeto see any of these methods being used in
practice at the tertiary level. One reason for #litisation is that most tertiary teachers are not
familiar with the ID literature. Another importargason is that few tertiary teachers have the
opportunity to work with experienced instructiodalsigners. Academic teaching staff who have
had no training in education can sometimes thinthefteaching process in terms of transmitting
knowledge. This tendency has led to teaching thettasacterised by transmission of subject
matter and reflects a ‘transmission theory of legy'n Although, given that what is being referred
to is a form of teaching practice, it would mor@egpriately be described as reflecting a
‘transmission model of teaching’. Moving beyondansmissive approach requires a teacher to
think more deeply about a broader rage of learnirtfgomes and to conceptualise learning as
involving more than simply the acquisition of knedge.

Distance education providers commonly utilise arsedeam for the development of courseware.
In a course team context, the member, or membdtedeam responsible for the curriculum are
often referred to as subject matter experts (SMispgell, 2000). SME’s obviously include the
appropriate academic/teaching staff members, bytais® include external experts brought in to
contribute to the development of a course. A coteam would normally comprise at minimum a
SME and an instructional designer, however it majuitle two or more SMEs, an editor and
media production staff. The course team model esabrange of expertise to be brought to bear
on the design and production of courseware. Imaum fan instructional designer can often result
in a more holistic learning design and developnpeatess and avoid a sole focus on content
which sometimes characterises the approach of SMérking in isolation on course preparation.
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Use of conceptual maps in courseware design

Inglis and Bradley

The development of courseware, and particularhydéwaelopment of interactive multimedia
courseware, involves a substantial investment afdwuresources. This investment needs to be
based on a sound learning design methodologysittd return learning outcomes satisfying a pre-
determined performance specification. Part or @ékerwhole of this investment may be wasted if
the basic assumptions on which the coursewareuststed are flawed. The main purpose of
developing a conceptual map is therefore to prosideparation between the design and
development phases of courseware preparation ashactoment specific outcomes of the design
phase. In this context ‘design’ refers to decisitatk®n in relation to the ‘what’ and ‘how’
associated with student learning and the resotheg¢sire to be provided to facilitate this learning
‘Development’ refers to preparation of the materthlemselves: the writing of textual materials by
the subject matter expert(s), and the assemblyhef sesources. Given that analytic thinking and
systematic problem solving are so fundamentalagtiactice of engineering, and as a foundation
for design and project execution, it has not baeowerly difficult task to work with engineering
academics to translate these principles to thestakkonceptual mapping and educational design.

The conceptual map as a courseware developmentssrabaivering a specification of outcomes
and an educational design methodology, is analofgotiee formal requirements analysis,
specification of outcomes and design proposal ghakan engineering design project. The
conceptual mapping method has been developed owe gears across a range of disciplines
including careers education (Inglis and Armstrat@93), art and design (Inglis and Bradbeer,
1996), and nursing. However, use of the methodemdiscipline of engineering represents its
most extensive application to date. A conceptugl lmaneant to serve three distinct purposes:
(1) to specify and document the design of a cotarselevel of detail that is sufficient to support
the subsequent development phase; (2) to provithaiged context for discussion between the
subject matter expert and the instructional designeelation to course design; and (3) to provide
a starting point for consideration in a subsequevision cycle. A conceptual map provides a
vehicle for steering courseware development arsliels, it describes the functional aspects of the
educational product rather than the characteriaticsperformance capability of a physical
product, as may well be the practice in many ereging design approaches.

One of the attributes of a well-designed conceptegh is its parsimony. The conceptual map is
meant to serve as a means of communication bettheanstructional designer and the SME(s).
It is a working document and is not meant to rehehstudent. It is not meant to include learning
material or resources. It is therefore importaat thnot be filled with so much unnecessary detalil
that the overall structure of the course is loke hformation provided in the conceptual map
should be succinct. On the other hand, it is irgrdrthat a conceptual map provides sufficient
information to support the subsequent developntaes If insufficient information is provided at
the design stage then time will be lost duringdbeelopment phase while the missing details are
sought. Part of the skill of producing a well-desd conceptual map therefore lies in striking an
appropriate balance between specificity and sutméss. When developing a conceptual map,
teaching staff were advised to be as parsimonisymasible.

The structure of the conceptual map is intendechtoerage teaching staff to move in particular
directions while engaging in the design or redesiga course. It is intended to have staff focus on
the most important elements of a course’s deskgnirttended learning outcomes, the learning
activities through engagement in which the studelhtbe expected to attain the intended learning
outcomes, the learning resources needed to suhgoattivities, and the types of assessment that
will enable students’ attainment of the intendeatdéng outcomes to be confirmed. However, it is
also intended to focus the teaching staff memtat&ntion on the interrelationships between
corresponding elements, especially between corneipg learning outcomes and learning
activities, between corresponding learning acteitand learning resources, and between
corresponding learning outcomes and assessmenodsetim this respect the method is consistent
with Biggs’ (1999) constructive alignment modethalugh it predates Biggs’ model and goes
beyond it insofar as it includes other pedagogtainents and is focussed on courseware design
rather than curriculum design. Finally, considenatf the time dimension, which normally takes
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place towards the end of the design phase, isdetéto focus attention on the magnitude of the
workload implied by the learning activities that/bdeen chosen so that this can be kept within
the limit set down for the particular course. Forexample, see Inglis (2003).

Inglis and Bradley

Method of investigation

The method used in the study was to score eacmoifider of conceptual maps developed for a
range of specific courses against a set of critexthto the objectives of the design process. The
conceptual mapping process focuses on certain aspiethe design of courses (i.e. the
identification of particular design elements anel specification of the interrelationships amongst
them). The study therefore used measures that porrded to the type of design output the
conceptual mapping process seeks to generate.

Design of the scoring instrument

The method used to score conceptual maps did ndbgrime conventional type of Likert rating
scale. Nor did it require a judgement to be madbefjuality of the structure and content of
conceptual maps. Rather, it sought the identificain each case of the number of individual
elements that met or exceeded a stipulated criteliovas considered likely that this type of
judgement would be made more reliably than allogg#i score on a rating scale. The measures
used in each case were ratios (estimated as pages)t Responses were recorded using an
interval scale with intervals: 0-25, 25-50, 51-T8 &6-100, recoded 1, 2, 3, and 4, respectively.
These intervals were chosen as being sufficientisomaas to permit differentiation between
conceptual maps that are well documented and thasare not so well documented, yet not so
narrow as to make selection of the most appropresponse category a difficult choice.

The criteria for each of the measures were choses so reflect the goals of the instructional
design staff in working with SMEs. The conceptuapsiavaluated in the study describe the
learning outcomes, the learning activities, therlegy resources, the time that it is expected
students will require to complete the activitied #ime types of assessments that will be used to
measure students’ attainment of the learning outsofdowever, the adequacy of a conceptual
map may be further measured in terms of the qualitite information provided and its
relationship to other items in the conceptual map.

Definitions of the measures

The reliability of the scoring method depended oinigg a high degree of agreement on
interpretation of the response scales. Each of #esares was therefore defined explicitly. The
definitions are shown in Table 1. A more detailedlaration of each of the measures follows.
The label for each measure identifies the relevamponent of the conceptual map and the
quality being assessed.

Table 1. Measures used in scoring conceptual maps
Dimension Measure
L ear ning outcome

1. Appropriateness  Learning outcomes corresponding to capabilitiesiredwof a
professional engineer

2. Level Learning outcomes that clearly require mora ttode memorisation

3. Generic capabilities Relevant generic capabilities that are representdtk list of intended
learning outcomes

4. Assessability Learning outcomes specified such that they are ¢tapditbeing directly
assessed
5. Elaboration Terminal outcomes that have been elaborated toth dafficient to

enable the entry capabilities of at leats 75% afrlers expected to be
taking the course to be matched
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Learning activity
6. Match to learning Activities that provide a satisfactory match teceimied learning
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outcomes outcomes
Time
7. Estimate Activities for which the resources listed appedfisignt to complete
plausibility the specified activities
Resour ces
8. Sulfficiency Activities for which the resources listed appedfisient to complete
the specified activities
9. Specificity Resources identified in sufficient detail to alloampilation of the
learning package without further research
Assessment
10. Coverage Learning outcomes for which the proposed assessappeiars to

provide an adequate measure

Learning outcomes — Appropriateness

Often students are expected to demonstrate cajesbtliat have little or no relevance to their
future professional roles. For example, studentg Inearequired to provide a definition of a
particular concept (which they have already beeniged and therefore can memorise) whereas
the capability they would require in a professioc@htext would be to recognise examples of the
concept. When students are expected to demonsap#bilities that would never be needed in a
professional role, this is usually because thegihesed capabilities are either more easily assessed
or more easily taught in a formal educational sgttirhis measure gives the proportion of those
learning outcomes that are listed that describatuéifles that students may need to employ in

their future professional roles.

Learning outcomes — Level

Learning outcomes can be categorised into diffaygrats that vary in terms of the level of
learning implied (Gagné, 1985). Rote memorisatsooansidered to involve low level learning
whereas problem solving is considered to invohghheével learning with concept learning falling
somewhere between. Rote memorisation is generatigidered an inappropriate type of learning
outcome in tertiary education except in relatiocéatain areas where the ability to recall specific
information is important. The term ‘rote memorisatirefers to the situation where the focus is in
the words themselves rather than the meaning béhéndiords (Mayer, 2002). Yet it is
recognised that learning outcomes are commonlyemrin such a way as to expect rote
memorisation. More desirable are outcomes thatagtedents to engage in formation of
concepts, learning of principles or problem solviithether a particular learning outcome expects
rote memorisation depends on the student’s prevearsing. Merrill (1971) pointed out that the
nature of learning is such that learners are catigtatriving to push their learning down to a
lower level. Consequently, what is concept learrfiorgone learner may be memorisation for
another. The cognitive level at which learning oates are pitched therefore depends on taking
into account the learner’s existing capabilitiesalclass situation this implies that the design of
learning materials allow for the student whose béjpies in the domain in question are least well
developed.

Learning outcomes — Generic capabilities

As indicated, Engineers Australia promotes a sgeokric attributes that graduates in engineering
should be capable of demonstrating. This measampares the number of generic capabilities
that it is judged could be reasonably reflectethalearning outcomes for the course with the
number of generic capabilities that are actualfieoted in the learning outcomes for the course.
Using this measure requires an assessment to be firetcdbf the generic attributes that ought to

be reflected in the learning outcomes for the acau@ce a list of the course-specific generic
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attributes had been prepared, the number of geattributes actually reflected in the intended
learning outcomes was compared to the number argeattributes that could be appropriately
reflected in the intended learning outcomes forahigrse.

Inglis and Bradley

Activities — Match to learning outcomes

The purpose of learning activities is to provideheas with the opportunity to acquire the
capabilities described in the specified learningcomes. For learning activities to serve their
intended purpose they need to be closely match#tktoorresponding learning outcomes. If they
are not closely matched to the learning outcomedesits may devote a substantial amount of time
to a course but still not acquire the capabilitrest are expected. This measure compares the
number of activities judged to be satisfactorilytohed to their corresponding learning outcomes
with the total number of activities that have beehdown for completion.

Time — Estimate plausibility

Academic teaching staff are sometimes more ahteatce a much more accurate estimate of how
much time a student is likely to take on an indiabtactivity than how much time a student will
take to complete the full set of learning actiwtfer a course. The method of preparing the
conceptual map therefore requires SMEs to recoiddékémate of the time that they expect
students will typically require to complete eactiiuidual activity. In practice, once all activities
have been specified, the time requirements are sthamd if the sum varies by more than 10%
from the total learning time nominated for the smyrthe staff member is encouraged to consider
modifying the requirements of the course so asljosathe workload. This measure compares the
number of activities for which the time estimaterss plausible with the total number of
activities. A low ratio may either indicate that estimate has been given for the time required for
many activities or that the estimates that have lpgeen are not plausible.

Resources — Sufficiency

When students are learning from a learning packagaline, their ability to complete the
activities specified for a course depends on whetti¢he resources required for the activities
have been provided. In some cases the resourdasetbd to be provided are directions for
locating materials from elsewhere rather than theenals themselves. To ensure that all the
required resources are provided, the SME needstk systematically through each activity,
identifying what is needed, and gathering thoseeni®s and transforming them into suitable
forms. Each of the resources required should bdifahin the conceptual map. This measure
compares the learning resources that are identifiéite course design process with the learning
resources that, in the judgment of the researebmrld be needed for completion of the activities.

Resources — Specificity

The purpose of identifying the resources requiredfmpletion of the activities is to enable the
resources to be assembled in the subsequent devesibgtage. Each item need only be specified
in sufficient detail that it is clear to all of timeembers of the course team as to what is meant. Fo
example, it would be quite sufficient to identifiy extract from a book by the author, year of
publication and page number(s) if the members®tdam knew exactly which book was being
identified from the author and year. Later, wheefanence to the book is included in the learning
package the full bibliographic details would beditThis measure indicates the proportion of the
resources that are listed that are specified ificgerit detail to allow the learning package to be
compiled without further research.

Assessment — Coverage
Within the Engineering Faculty an attempt has beade to increase the comprehensiveness of
assessment in courses. The general principleghging advocated is that if attainment of a

learning outcome is important, then attainmenteflearning outcome should be assessed. The
conceptual mapping technique contributes to théesement of this goal by having course teams
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identify the method by which it is proposed thaiatinent of each learning outcome will be
assessed (e.g. by a problem in the examinatioa,drgctical report, by one of more object test
items). This measure indicates the proportion ofritended learning outcomes for which the
proposed assessment is judged to be adequate.

Inglis and Bradley

Scoring method

The conceptual maps were scored by both reseairicidersendently. The researchers then came
together to compare their scores. Where a discogpagtween the scores on an individual item
was found, the basis on which the scores had testgreed were discussed and consensus was
reached on an appropriate score for that itemhByrheans an agreed score sheet was produced
for each conceptual map.

Such documentation as previously existed for eacinse was then scored. The documentation
that existed prior to establishment of the concaptuapping process was much less substantial
than that provided in the conceptual map. In mases the only documentation that was

previously available was the Course Guide provigdestudents when they enrolled in a course.

What was being looked for in this study was evidgeotimprovement in the quality of the
information generated at the design stage. An efteassumption of the conceptual mapping
process is that the first attempt at generatingreeptual map will not produce the most ideal
result. Each iteration of the design-developmentipetion-delivery cycle provides an opportunity
for improving the design of a course further.

Selection of conceptual maps for scoring

Each member of the team of instructional designas asked to select two conceptual maps from
amongst those in which they had worked. It wasciaigid that the conceptual maps should be
chosen as being representative of those on whithieatructional designer had worked and
which they considered were developed to the phattthey were ready to be used in the
subsequent development stage. The first authdrigpaper, as a member of the instructional
design team and originator of the conceptual mapfgEohnique also selected two conceptual
maps. All conceptual maps were then scored.

Some weeks later, after allowing for further depeb@nt of remaining projects, the members of
the instructional design team were asked to selecfurther conceptual maps. These were also
scored.

Results

In a study of this type one would normally wistuttdertake a before-and-after comparison of the
impact of the change in practice on the qualitywbét is being produced. However, in this case
not only did the introduction of the conceptual piag technique mark the first attempt to focus
attention specifically on the design of coursearaactivity separate from the development process
but it also coincided with initial development elning packages for distance education. There
was no previous equivalent practice with whichrikes approach could validly be compared.

The aim of this study was therefore not primarilestablish whether adoption of development of
conceptual maps had led to improvement in docurtientaf the design decisions, but to establish
the effectiveness with which the conceptual mappechnique was being applied. A secondary
aim was to determine the suitability of the sconimgthod as a means of gauging the adherence to
the design principles embedded in the conceptupping technique.

The scores given to each of the conceptual mapaadna the ten measures is shown in Table 2.

Because of the relatively small number of casestlam@mall number of scoring categories no
attempt was made to analyse the data for varighititvas considered that this would convey a
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misleading impression of the precision of the datd that the variability of the data was therefore
best judged by inspection.

Inglis and Bradley

Courses 1 and 2 in the table were the coursesitthwiire first author contributed as instructional
designer. The remaining twelve courses were ttmsdich the other members of the instructional
design team contributed. Courses 3-9 were the rengacourses in the first batch to be scored.
Courses 10-14 formed the second batch.

Table 2. Scores on the ten measures for each coatepap

Measure Course Mean

1 2| 3| 4| 5| 6| 7| 8| 9|10|11|12|13]| 14
Appropriatenesy 4| 4| 2| 2| 4| 3| 3 3 A4 4 3 4 1 3 3.36
Level 41 4| 2| 3| 2| 3 3 3 3 3 4 4 4 B3 3|4
Generic 2 3| 1| 2| 1} 2 11 3 1 1 3 1 (R 1.64
Capabilities
Assessability 4| 4| 4| 4| 4| 4 4 4 4 4 4 4 4 4 4
Elaboration 4| 4| 2| 3| 2| 4 3 3 4 Y, 4 B 3 B 3.14
Match of LAsto| 4| 3| 4| 1| 1| 2/ 3 3 3 4 Ll 4 4 P 2.18
LOs
Estimate 4| 4| 4| 1| 3| 1 1 4 A4 1 4 4 4 B3 3
plausibility
Sufficiency 4| 3| 3| 2| 4| 1] 2| 4 3 ] 4 4 3 3.14
Specificity 4|1 2| 2| 2| 4| 3| 3 3 3 1 3 4 3 2.93
Coverage 3| 1| 1| 1| 1} 1 1 1 3 y, 1 P 2 N 1|5

Had all design teams applied the conceptual mappitttnique to best effect, then each

conceptual map would have received a score ofdach measure. However, the majority of the
scores were less than 4. From both the individuades and the average scores, it can be seen that
the quality of the information fell well below thahich was aimed for. Based on the means of the
scores and using a criterion of 3 or above asphabke, the design teams were generally able to
specify intended learning outcomes which descritsgghbilities required of a professional

engineer, necessitating more than rote memorisatimhwere elaborated to an appropriate depth.

Another aspect of the pattern of scores acrostetheneasures is the variability of the scores
across the courses. On most measures scores soaably consistent. However, on two measures
the scores varied widely: the match of learningvéids to learning outcomes, and the sufficiency
of the listed resource materials for completingldaning activities.

Discussion

The principle aim of this study was to establish heffectively the conceptual mapping technique
was supporting the design of courses rather thawadtuate the design efforts of individual staiff. |
was recognised that, because the design approachemaand unfamiliar to the teaching staff, the
results produced would reflect the inexperiencstaff using it. Therefore, of greater interest than
the overall quality of the results produced welepdttern of the results and the areas where future
efforts at improving application of the method abbkst be directed.

It is not possible to quantify all aspects of aigieslocument. An instrument of the type used in
this study can therefore only provide a partiaidgation of the extent to which introduction of the
conceptual mapping process has altered the waypesgig educators think about their courses
The results of the investigation suggest that coig@ms in the subjects that were included in this
study had focussed closely on the learning outcah@ashey wanted students to attain. This was
considered an important achievement because tradily teaching staff in universities have
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focussed more on subject matter than on learnitgpmes. While the evidence provided by this
study does not allow one to say conclusively thatuse of the conceptual mapping process was
responsible for a shift in focus, it would seent ihés likely that a shift in focus did in fact oar.

By contrast, there were two areas where the teafftats appeared to be deficient. The first was
in encompassing generic capabilities and the sea@sdn providing coverage of the intended
learning outcomes in the assessment.

Inglis and Bradley

The fact that generic capabilities were not adedyiadlected in the overall learning outcomes
was a disappointing finding, given the importaneaf placed on the development of generic
capabilities both by the Faculty and by the engingeprofession. However, this is explained by
the relative lack of experience amongst teachiaff at integrating generic capabilities into the
engineering curriculum and their uncertainty aBdw best to go about doing this. The advice that
instructional designers were asked to give SMEstwasisure that generic capabilities were
reflected in the set of intended learning outcomlbsrever this was appropriate. In some other
universities, generic capabilities are separatebessed (Atlay and Harris, 2000). From discussion
of importance of generic capabilities in the litera it appears likely that the extent to which
courses facilitate students’ attainment of geneajeabilities is an area of the curriculum that will
come under increasing scrutiny in the future (Bauya al., nd; Nunan, 1999).

The issue of the coverage of the assessment isterraatwhich there is some debate. It is not
uncommon for teaching staff at university leveatsess only a subset of the intended learning
outcomes that have been identified for a courseetidéin or not students’ attainment of the
intended learning outcomes for a course shouldbbgeehensively assessed is therefore a matter
on which one is likely to find a variety of opinerHowever, there has been some attempt within
the Faculty of Engineering at RMIT to assess morepeetrensively and uniformly than has been
the case in the past. The very low scores on teisure indicate that this thrust has largely been
ineffective in the case of the courses includettig study.

Improvements in the specificity of the design imfation may arise in either of two ways. The
form in which the conceptual map documents inforomatalls for a greater amount of
information to be recorded and for this informattorbe recorded in a more useful form.
However, improvements may also result from the tgremmount of thought being given to their
design. Many staff have commented that, as a rebthie experience of preparing a conceptual
map, they have thought much more deeply aboutekigd of their courses.

Use of a scoring instrument closely matched taaihres of the design process together with the
independent scoring of each conceptual map followyethe process of reaching consensus on the
final score provided an objective measure of thaityuof the information contained in the
conceptual maps. What the scoring process revealsdot only a variation in the quality of the
information generated by the process but also aiderable variation in the application of the
process itself.

The ability of course development teams to usedblertique is a function of both their
understanding of the technique and their willingr@spersist with the process of documentation
of the design until that task has been sufficieatlyanced. Anecdotal evidence from the
instructional designers who were involved with tioeirse development projects that provided the
conceptual maps for this study suggests that vebilese teams were keen to move on from design
to development, the variation in the quality of domceptual maps can best be explained by the
course teams’ lack of familiarity with the method.

This finding highlighted the need for the instruo@bdesigners to receive more intensive training
in use of the method. While it had been the stahgeactice for the members of the instructional
design team to meet weekly to discuss the progifgsmjects, these weekly discussions did not
get down to the level of detail that was capablesg&aling the extent of variation in application
of the technique. This variation is ascribed tor#ative familiarity of different instructional
designers with the attributes of the concepts oiclwtine technique is based, such as learning
outcomes, resources, and assessment.
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Conclusion

Inglis and Bradley

The purpose of the conceptual mapping techniqueesable course development teams to
document the designs of courses to be taught thitluse of learning packages prior to the
development of the learning materials. However vdae of the technique depends on how
effectively course teams are able to apply it fwalccourse development situations.

This investigation of the quality of conceptual mapsduced by a variety of course teams across
a range of engineering subjects suggests that wdiilas had mastered some aspects of the design
process there were other aspects with which theg Waving difficulty.

It is expected that as academic teaching staffrneamore familiar with the conceptual mapping
process the quality of the conceptual maps thegiymr® will improve. The maps will become
more tightly structured and the information prowde the maps will be more specific. However,
one would expect that these improvements woul@dge dbvious than the improvements in
moving from earlier forms of documentation to tlomeceptual map.

It is anticipated that the conceptual mapping psedtself will be further refined over time.
Changes may be made to the nature and quantibfahiation recorded in conceptual maps as
well as the procedures used to produce them. Thétsed this and future studies will help to
ensure that any changes that are made contribtite wverall improvement of the process rather
than simply reflect the personal preferences ode¢hasing the process.
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