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Absbact This paper explores some of the probleos associated with the widespread
development and use of hypermedia in higher educ¿tion relating to motivational iss.¡es

resources in an
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r INTRODUCTION

H¡perrnedia is a cognitive tool, altowing students to explore and make sense of a knowledge corpus
'constructing' meaning in self motivated and self directed fashion and developing metacognitive skillsponassen, 

-lgg?l, [Spiro et al., 1991]. For many, 
-'---r--e 

in higher
education is seen as inevitable [McFarlane, tgiO] $rategic
development of open and distance learning and srpport el 5 million
has been invested in initiatives like TLTP and CÏ-Þarby, l993al, [Darby, 1993b]. H¡perrnedia's potmrial in
higher education has been much discussed loliveira, lgizJ, llænnon & Maurer, ßgÃi, tlinn, l9ö2] and ir,s
impact has been likened_to the Gutenburg press [Thimbleby, lgg2l. Despiæ en¡hr¡siasm, few teaching staff
develop hypermedia applications with development time cited as the main reason for the lack of activity.-

on; to consider hypermedia
the application of concept
of hlpermedia thus placing

2 TIIE ROLE OF HYPERMEDIA IN HIGHER EDUCATION

There is Potential for hypermedia to zupport knowledge acquisition, through expansion of a learner,s semanric
network Uonassen 19901. one survey of academics rho*r ã perception thãt coåpr,rter - based learning, which
_ar_guably 

includes hypermedia, can allow students to learn at thei¡ o*r, p"åu [Laurillard et at- tgg¡].
Hypermedia offers new ways to learn through the juxaposition of te)d, animation and sound and offers the
potential to alter the role of teachers and learners through the creation of a new dynamic form of interactive
learning [Marchionini, I 988].

In terms of comPuter - based learning, hypermedia is perceived to offer learners complete control over the
viewing of material lMisanchuk & Schweir, L9g2]. Skilled learners can þnefit from complete learner conrrol
[Steinberg, 1988], [McGrath, 1992] but caution must be taken to avoid cognitive overload [Zhao et al., 1993].
Some direction may be necessary for hypermedia to be an effective educational tool so it is perceived to be of
benefit by the student, e.g. [Landow, 1990], [Whalley, t990], lBeltran, 1993], [Laurillard, 19'931.

'Direction' in hypermedia can come from adding instructional or pedagogical elements and least four
approaches are currently being used:

Proceed ings of ED-MEDIA' 95-WorlÍÜonference on Educational Multimed ia
and HypÞrmedia, Graz, Austria



telligence to the hypermedia corPus: the Star Guide

inteiligent tutor, whereas the StrathTutor hypermedia

learner through a hypermedia knowledge corpus by

based on those alreadY visited'
tain interactive sequences: [Beltran' 1993] talks of a

hybrid hypermedia model that contains directive sequences'

. Offering varying degrees of restriction according lo lhe user's level of understanding. The question of

who shõuld determine variation in the level of restriction is interesting'
. Making the teacher responsible for giving direction, i.e. locate the hypermedia where it can complement

rather than zupplant the teaching-le.rnitr! process. lDuffy & Knuth, 1990J talk of the need for setting

'goats' or authentic tasks in hypermedia interactions'

lNelson & Palumbo, 19921 distinguish three different uses for hypermedia: knowledge presentation;
tation system should
ledge construction is
lBeeman et al', 1987]

t the constructors of the course material learnt most'

lReader & Hammond ,lgg4l have demonstrated that student post - test scores were enhanced by using concept

mapping tools alonpide hypertext, arguing that studenls should be encouraged to use cognitive tools to

strucrure their thoughs. There was clear agreement at the NATO ASI on Cognitive Tools for Learning

fJonassen, 19921 thar hypermedia can be *"J." a cognitive tool. [Reynold & Danserau, 1990]'s knowledge

Àyp".-.p, are based on the idea that a hypermedia corpts is a sema¡rtic net and hence display the corpus as a

net on the screen.

3 FUNCTTONALITY OF HYPERMEDIA SYSTEMS FOR HIGHER EDUCATTON

The characteristics of basic hypermedia systerns, nodes, links, networks and paths, are well documented

Uonassen, 19891. [Halasz, fgéd] has exprassed ideas on rhe contents of hypermedia systems which coincide

with those of lpark, l99ll. Some of these features are already standard in development tools such as

ToolBook and KnowledgePro:

-¡rppen'dix A

Fcature
Interface with hardware

lnterface with a high - level language Use of
Change of Window size and location. Developers can create applicatioru with windows that can be

rn

Devetopers can create applications with many overlaying windows

with toots such as ToolBook or KnowledgePro
Opening multiple s,indows

Other features 8re still subject to research and development:

Table l. HYPcrmedia Features

For hypermedia to become an effective medium on a firmer pedagogical footing , exlra functionality is

recommended. Firstly closer links with concept mapping tools v.tould enhance learning. The facility to extract

node and network information from the hypermedia into the student's personal concePt map is analogous to

note-raking. lMonk, 1990] suggesrs users ihould be allowed to select frequently visited nodes for inctusion in

2U^6

Feature Rescarch Example

Guidance for Node Selection lTomek & Mar¡rer, 1992] and lKibby & Mayes, 1993] describe

that use select the

HyperCard has a summary window facility that shows the ca¡ds

visite¿, simitarly SnathTutor [Kibby & Mayes, f993] has a back -
Addition of a Broç'ser or MaP

Node selection by keyword search Separating the content from the links and thus avoiding out-dated

links and facilitating key word searches [Davis et al. I9e3l

Automatic seneration of new versions No
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a 'Personal Browser'. Secondly, a tailorable navigalion logger auditing nodes visited would enable better
understand of hypermedia use and enhance design [Horney, 19931. [Mìsanchuk & Schweir, 1992] consider
that audit trails could be used for formative evaluation, allowing teachers to check material visited against test
results. [Xetty, 1993] used SKEIM to monitor student usage of a hypermedia and to provide tutorial feedback.
What is to be audited and the presmtation format, e.g. tables or graphs, should be definable.

4 HYPERMEDIA AUTHORING IN HTGHER EDUCATIO.N

Enthusiasm for hypermedia has not manifested a plethora of activity. lRode & Poirot, 1989] found that 65Vo
of even comPuter literate staff at the University of North Texas were not disposed to writing educational
sofhvare. Surveys reported by lHammond et al-, 19921 and corroborated by llaurillard et al., 1993] and
[Barker & Banerji, 1994], cited lack of time, lack of training and tack of support staff as the main reasons for
non-use of new educational technologies (including hypermedia) by academics. Institutional support for staff
developing innovative teaching and learning strategies is needed llau¡itlard, 1993]. Some observers, e.g.
Uunkala, l99ll, are more optimistic and believe that almost anybody can produce college level courseware.

Students and teachers should contribute to creating and authoring of continuatly evolving campus-wide
hypermedia information systems [Landow, 1992], [stuben¡auch et al., 1993]. The Microcosm sysrem
developed at Southampton University [Davis et al., 1993] is an excellent attempt at this. Wilhin these growing
information systems there is still a place for discrete hypermedia applications, carefully and purposely
prepared for inclusion in particular curricula. These smaller, discrete, hypermedia systems are comparable to
the composite nodes of the Dexter model [Halasz & Schwartz, 1994J. The educational benefit of rhese
smaller, discrete hypermedia corpora has been open to debate [Stubenrauch et al., 1993] but can be made
effective through a directive - irutructional framework.

Discrete hypermedia systefis are a reflection of the creato/s understanding of the subject marter. Users would
probably not be expected to modify the existing corpus but could construct their own 'subset' of the corpus.
They coutd use a concept niapping tool to make their own 'sense' of the material, extracting from the
hypermedia system, as required. This ability to annotate a subset of links and nodes from the discrete or
global knowledge corpora corresponds to a student's noles reflecting lecture notes and wider reading of books
and journals. Indeed, [Davis et al., 19931 suggest that hypermedia material shoutd be added ro rhe campus -
wide corpus as explanatory notes.

5 HYPERMEDIA AUTHORING ENVIRONMENTS

Whether authoring campus - wide or discrete hypermedia there are several possible development routes. The
most likely choice for non-programrning academic staff is the use of PC - based authoring environments.
There are many such environments [Barker, 19931 which already provide the basic functionatity outlined
above. Those with links to high - level languages can provide the other features, albeit wirh a high
programming overhead.

There is considerable benefit to finding ways to make hypermedia development very easy in rerms of
encouraging the academic communiry to overcome its tardiness with respect to hypermedia. If aurhoring
hypermedia were Írs easy as word processing but provided more effective material then more widespread r.use

would be made, in fact it could become the preferred medium. Ease of use is stressed [Barker, 1992].
Increased use of material developed elservhere [Laurillard, 1993] addresses the issue of hypermedia use but
begs the question of it's development. In an attempt to facilitate irxtructionally-effective hypermedia
production, a number of models and systems for hypermedia authoring are appearin1 ,e.g. the Nqçor
lMulhauser, 1992] and Hypercourseware [Siviter & Browru 1992] models and syJtears. Some rools have
additional functionaliry, e.g. the NEAT system [Mayer et al., 1993 ] extends ToolBook offering programming-
free power with a variety of metaphors. A library of reusable units of learning material which can be
supplemented would facilitate courseware production [Midoro et al., 1992]. The on-li¡re ISAAC system
[McAleese & Ching, 1993J integrates instructional design help with an authoring tool., orher similar systems,
e.g. HyperTactics Uonassen & Harris, l99ll, work off-line .

Another way would be by concep! mapping the domain. Concept maps are easy to undertand and easy to
drarv. If an authoring environmelrt were to allow developers to 'draw' their subject domain on a screen as a

207
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semantic net and then add the hypermedia features it would considerably facilitate development. Future

authoring environments could allow the developer to toggle between different semantic views (concept maPs)

of the corpus being constructed and to augment the coçus from, each view. Most authoring starts with the

creation oi rorne domain material, e.g. a short video sequence, wiih the links added afterwards. The semantic

network grows ¡rs a 'by-product' of the design process, organically and implicitly. An alternative view of
aurhoring would be the explicit expression of the semantic links followed by the addition of the dolnain

material. Designing systems in this way would ensure that hypermedia corPora are linked in the most

'semantically - appropriate' manner. Concept mapping would thus be a 'CASE tool' for hypermedia

development analogous to the use of entity-relatioruhip modelling in database creation with similar benefis,

i.e. more easily produced, more rational applicatiors. This is similar to the approach adopted by lReynolds &
Danserau, 1990J r¡ith their Knowledge Hypermaps and ties in with the belief that cognitive tools should be

used in conjunction with hypermedia to enhance learning. Students would be able to see fhe teacåer's view of
the domain and'construct'their own views.

One pedagogical issue relates to students viewing the leacher's concept map . In a true coristructivist sense

students should 'construct' their own view. It is argued however, that if students are to use hypermedia, they

are more likely to benefit from seeing the teacher's more coherent, deliberate and experienced perspective than

any view which has arisen haphazardly. A second issue focuses around the ability of teachers to externalise

and make expticit their own understanding of a subject. Knowledge elicitation has proven to be a surprisingly
difficult activity for knowledge engineers. Attempting to create concept maps of subjects for hypermedia

development may prove an enlightening activity.

6 DISCUSSION

Academie would like to see more computer - based education. Hypermedia, if properly located within the

teaching and learning process offers the learner the possibility of a stimulating learning environment.
However, there'are several issues that need to be resolved before the hypermedia 'weapon' finds its place in a
lecturer's ¡urnoury.

Time is the major obstacle impeding the increased use of computer - based learning, i.e. the time to learn the

developmørt packages, time to prepare the material and time to integrate or restructure the syllabus around thc

ne$, computer - based material. Changing irstitutional attitudes to the production and use of hypermedia will
require concerted ef fort ll-auril l¡rrd, I 993].

Many academic staff are now becoming proficient with wordprocessors, probably due to the advent of cheap,

easy to use packages and PCs which clearly make text production more efficient. . Similarly, easy to use

hypermedia authoring tools which produce more effective teac¡ing materials are likely to revolutionise
hypermedia development and use. The use of hypernredia as an alternative to traditional methods will not take

place until a cost-benefit analysis shows a clear advantage to hypermedia. [Davis et al., 1993] quoting

[Ch¡istie, 1990] estimate that it currently takes between 100 and 150 hours to produce one how of hypermedia
instn¡ction even for experienced developers, an experienced lecturer preparing a one hour lecture session could
produce the requisite material in less than 10 hours.

Hypermedia's great weakness is the degree of learner control llaurillard, 1993]. Giving direction when a user
engages with a hypermedia systern can overcome this weakness and the easiest and arguably the best way is

for the direction to come from the teacher.

Concept mapping could resolve some of the pedagogical and lime contraints relating to the production of
educational hypermedia Post-processing of the concept map would result in the production of a skeletal
hypermedia which could be enhanced by the addition of hypermedia material. Closely linking a concept
mapping tool with the hypermedia corpus would enable learners to create their own view; extracting material
as they browse. This view forms their notes which could be taken away on magnetic media.

Taking a concept mapping approach raises a number of fundamenlal issues. Creating a 'view' of a particular
subject q'ould seem simple in theory but may be more difficult in practice. A concept map may prove a

transitory rather lhan definitive picture of the domain Uonassen & Marra, 19941. In well defined subject areas,

where major interrelations are generally accepted, concept mapping may be neither difficult nor traruitory.
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Ce.trinly, the explicit representation a domain, however transitory, can only be seen as beneficial to promoting
debate.

Externalising knowledge through concept mapping is one thing, doing this directly on a computer is another.

The analogy here is of people who create with pen and paper and use the computer to present the creative
work. Pen and paper are the creative medium. Better word processing packages can facilitate composition
directly at the keyboard. To similarly facilitate the development of hypermedia would seem a sensible and,

through concept mapping, tangible,goal.
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AUTHORING
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Cardiff krstinrte of Higher Eóucation
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Teesside University

Abstract: The developmelrt of computer-based

learning paokages is an extremeþ time consuming

process for subject specialisæ inexperienced in
hypermedia authoring. Considerable diffrculties can

arise as a consequence of 'cognitive overload' for two

re¿Inonr¡: (f) having to org;anise the content: and (2)

having to rqrresent this using an appropriate hardware

/ software environment.

Unfortunateþ, most h¡permedia authoring tools are

either extremeþ prescrþtive (and so, can constrain

dovelopers) or else, they are extrenrely complicated to

rurç. Tho strategic importance of a very simple

app,roach to hlpermedia ar*troring thercfore cannqt be

ignored.

There is x considçrable similarity between the

technique of concept mapping (as 3 means of
knowledge representation) and the uses of hypermedia

(as a rneatxi of knorn'tedge emulation). Both
techniques represent knowlefue domains

diagrammaticalty using gaph structures that invoh¡e a

set of nodes that are cormected together by means of
labelled and directed arcs. Obviousty, the

expressivøress of any concept mapping tool that is
used for h¡permedia authoring must be sufficient to

reflect the comprehensive rangc of hlpermedia
structures that developers have to produce' Given that

this is the case, a potential dweloper should be able to
a selected concept mapping tool in order to explore the

knowledge domain of intsrest; theri by means of a

suitable þost-processing' s¡rstem the resultant model

could be compiled into an appropriate skeletal

h¡permedia knowledge colpus.

The Application of Concept Mapping to Hlpermedia Authoring. Prooeedings of
AETT' 95, Plymouttu United Kingdom.
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The paper explores the similarity between concept

mapping and hypermedia modelling of a knowledge

corpus. It attempts to evaluate the f,lnctionality of the

currentty available PC-based concept mapping tools in
order to determine their potential for use ¿u¡

intermediaries in the hSrpermedia authoring processes.

Some reoommendations are then made on the ways in
which concept map'ping tools could be augmented in
order to produce a softwarc systsms that is sufñciently
expressive for the tasks involved in h¡permedia
authoring-but which reducos the oognitive overhead

for potørtial developers.

INTRODUCTION

Hypermedia is a cognitive too[ allowing shrdents to explore and make sense of a

knowledge corpru¡ 'constructing' meaning in self motivated and self directed fashiot¡

deveþing metacognitive skills (Jonassen; 199?" Spiro et al.; 1991). For many, the use

of advanced information technologies in higher education is seen Íü¡ ineviøble

(McFartane; 1990), for govemments such use can underpin the strategic development

of open and distance learning and stryport efficient acadeinic delivery. In the UK ¿33.5

million has been invested in initiati\¡es like TLTP and CTI (Darby; 1993a, Darbfe

1993b). H¡permedia's potentialin hþher education has been much discussed (Oliveira;

1992, Lennon & Maurer; 1994, Linn; 1992) and it's impact has been likened to the

Gutenburg press (Thimbleby; 1992). Despite enthusiasnl few teaching staff dwelop
hlpermedia applications with development time cited as the main reason for the lack of
activity. Time is taken in the organisation of the content into an appropriate format for
multimedia presentation and the mastering of the authoring tool before an effectiv'e

hypermedia can be dweloped. To do these processes simultaneousty can lead to

'cognitive overload'.

The aim of this paper is to: consider hlpermedia authoring; determine what makes

effective educational h¡permedia; explore the ap'plication of concept mapping as a

'CASE tool' in the development of educationalþ effective h¡permediq and examine

the functionality of existing concept mapping tools to determine their suitability to this

task.

ITYPERMEDIA AUTHORING IN HIGIIER EDUCATION

Enthusiasm for hlpermedia has not manifested a plethora of activity. Rode & Poirot

(1989) found that 650/o of computer literate staff at the University of North Texas were

not disposed to writing educational sofrwa¡e. Surveys reported by Hammond et al'

(1992), and corroborated by Laurillard et al (1993) and Barker & Banerji (1994), cited

lack of time, lack of training and lack of support staff as the main reasons for non-use

of new educational technologies (including hypermedia) by acadernics. Institutional

support for staff developing innovativ-e teaching and learning stategies is needed

(I-aurillard; 1993). Some observers (e.g. Junkala; 1991) are more optimistic and

believe that almost anyboóy can produce college level courseware.
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Students and teachers should contibufe to creating and authoring of continually

evolving campus-wide hlpermedia information systems (Landow; 1992, Stubenrauch

et al.; flla¡. The þ{icrocosm system dweloped at Southampton University (Davis et

al.; f993) is an excellent attempt at this. Tüithin campus-wide information qystems

there is rtitt u place for discrete h¡rpermedia applications, carefirlly and purposeþ

prepared for inclusion in particular ou¡ricula. These smaller, discrete, hSpermedia

systems ar€ comparable to the composite nodes of the Dexter model (Halasz &
Schwartz; 1994)- The educational benefit of these smaller, discrete hypermedia

corpora has been open to debæe (Stubenrauch et al.; 1993) but can be made effective

through a direotive-irutructional framework.

Discrete hypermedia systems are 
^ 

reflection of the creatot's understanding of the

subject matter. Users would probabty not be expected to modify the existing corpus

but could constnrct their onn'subsef of the corpus. They could use a concept mapping

tool to make their own 'sense' of the material extracting from the hypetmedia systerq

as required. This ability to annotate a subset of links and nodes from the discrete or

global knowledge corpora corresponds to a studenfs notes, integrating lecture material

witt *i¿"t reading of books and journals. Indeed Datiis et al. (1993) suggest that

hlpermedia material should be incorporated with the campus-wide corpora ¿rs

explanatory notes to the lecûret's own discrete h¡permedia.

ITYPERMEDIA AUTHORING ENVIRONMENTS

Whether authoríng campus-wide or discrete h¡permedia there are several possible

clevelopmørt routes. The most likety choice for non-programming academic staffis the

use of PC-based authoring environments. There are many such environments (Barker;

1993) which already provide basic fr¡nctionality. Those with links to higþ-level

languages can provide the other more sophisticated features like interactivity, albeit with

a high programming overhead.

There is considerable benefit to ftrding ways to make hlpermedia development very'

eas), in terms of oncouraging the academic community to overcome its tardiness with

respect to hypermedia. If authoring þpermedia srere as easy ¿ui word processing but

provided more effective material then more widespread t¡se would be made, in fact it
could become the preferred medir¡m. Ease of use is stressed @arkeç 1992). Increased

use of matorial devoloped elsewhere (Laurillard; 1993) addresses the issue of
hypermedia use but begs the question of it's development. In an atternpt to facilitate

instructionally-effective hypermedia production, a number of models and systems for
hl,permedia authoring afe appearing e.g. Nestor (Mulhauser; 1992) and

Hypercourseware (Siviter & Brown; 1992). Some tools have additional functionality,

e.g. th" NEAT system (Mayer et al.; 1993) extends ToolBooke with programming-free

po*"t and a variety of metaphors. A library of rewable units of teaming material

which can be supplemented would facìlitate cor¡rs€ware production (lvfidoro et al-:

lgg¿). The on-line ISAAC system (N{cAleese & Ching; 1993) integrates instructional

design help with an authoring tool - other similar systems, e.g. H1çerTactics (Jonassen

& Haniq 1991), work oFline .
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Another way to facilitate multimedia development would be througþ concept mapplng

thc clomain. Concept maps are, at least superficially, easy to understand and easy to

draw. If an authoring ørvironment allowed developers to 'draw' their subject domain

on a screen as a sernantic net and the¡r add the hypermedia features this would

considerabty facilitate development. Future authoring environments could allow

toggfing beiween different sernantic views of the corpus b"ing and augmentation from

each view. Most authoring starts with the creation of some domain materiaf e.g. a

short video sequonce, and then the lints are added. The sernantic network gfo\¡¿s ¿ui a

by-product of the desrgn process, organicalþ and implicitly. An alternative view of
auttroring would be thè explicit expression of the seinantic links followed by the

addition of the domain material. Designing Ð'sterns in this way should ensuro that

h¡rpermedia corpora aro linked in the most 'semanticaþ-appropriate' manner. Concçt
mapping would thus be a 'CASE tool' for hlpermedia development analogous to the

*r òf 
"tttity-relationship 

moclelling in database creation, with similar benefits, i.e. more

easity produced, more rational applicafions. This is similar to the approach adopted by

ReynolCs & Danserau (1990) with their Knowledge Hypermaps and ties in with the

belief that cognitive tools shotrld be r¡sed in conjtnction with hypermedia to enhance

learning. Stuãents wotrld be able to see the teacher's view of the domain and'çonstruct'

their own views.

One pedagogical issue relates to whether studenb beneût from seeing the teachet's

concept m¿p - in true constructivist sense students 'construct' their own view when

leaming. Whrn students use hlpermedi4 they are more like$ to benefit from seeing

the toacher's more coherent, deliberate and experienced perspective than any view

which has arisen haphazardly as a by-product of the desþ process. A second issue

focuses around the ability of teachers to externalise and make explicit their own
gnderstanding of a subject. Knowledge eliciøtion has proved a surprisingly difficttlt

activity for knowledge engineers. Atternpting to create concept maps of subjects for
hypermedia development may provs an enlightening activity.

WII.A.T MAKES EDUCATIONALLY EFF'ECTI\rE I{YPERMEDIA?

Jonassen & Grabinger (1990) list knowledge seeking knowledge acquisition and

problem sotving as the main ways in which it is possible to learn with hypermedia.

Èypermedia shãuld support search and query for knowledge seeking and retrieval.

Hlpermedia supports the knowledge acquisition processes of accretiorç restucturing

*ã t*i"g of êxisting cognitive schsma. Complex real world problerns with their

multifacetãd multi-perspective issues and views can be instantiated in a Hlpermedia

corpus.

Laurillard (1993) is critical of the value of 'plain' hlpermedia in higher educatioq

describing it as essentially un-interactive - a sophisticated information base but not an

effective tool for teaching.

There are a number of taxonomies for hlpermedia structure e.g. (I-eggett et al: 1990;

Ross; 1990), but there is no list of preferred stnrctures for educational h1'permedia,

indeed there is no reason why an application should not encomp:¡ss a nr¡rnber of
different structues. Hutchings et al (1992) present a tæronomy of educational
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hypermedia with engagement (active - passive), control (student - teacher) and

sylrffresf (presentation - creation) bsing the major parameters which have bearing on

tire q"ufiry of educational hlpermedia. Current h¡pertext/Trypermedia applications

proviäe the learner with passive engagemen! sìgnificant control and zero synthesis.

ifutchings et al- (1992) advocate a move from this generation of hypermedi¿ towards

proliding active engagønent and conshr¡ctive synthesis. Barker (1993) cites self-

generateá tours, unootutiot facilitieg creation of concept maps and co-working with

other r¡sers as examples of what ncw generation applications should contain. It would

also be possible to õreate simulations and microworlds in a hlpermedia co{ptls to heþ

support problern sotving. Hlpermedia application to problem based learning allowing

thá learner to search the domain in a variety of views, ways and perspectives, is highþ
desírable (Spfo et al.; 1991; Savery & Dury; 1994) and this approach is well-

grouncled in educational theory €iaget; 1977>. Beltran (1993) lalks of a hybrid

ñypermeclia model that contains directive, thus interactve, sequences which enhance

ürgagement. These approaches to h5r¡¡ermedia development should go some way

towards addressing Laurillard's concerns -

Mayes et al. (1990) advocate that hypermedia applicatiors should come with good

search and query facilities, distinggishißg between spatial and conceptual disorientation

and stressing that some conceptual disorientation in the use of a hlpermedia can be a

good thing for learning. Problems associated with spatial disorientation - lost in
hyperspace' - seem to receded (Landow; 1990, Ellis et al.; 1993).

The work carried out by Ellis et al (1993) indicates the need for applications to support

many modes of usage - learning sryles. There are a plethora of learning style

tæronomies, however as Stanton and Baber (1992> note these coúd result from the

desþ of the couf,seware used rather than reflecting any universal set of learning styles,

the important principle here is that the learning envirolünent should be sufficientl,v

flexible to allow the user to adopt their preferred style during use.

The size of nodes appropriate to education is still subject to debate and research -

McAleese (1990) gives guidelines on appropriate node size depending on the degree of
consensus surrounding the knowledge domain.

In summa4,, more educationaþ effective h¡permedia will come with new generation

applications featuring:

. Multifacetecl, multiperspective views of real world problems / issues;

' Actir¡e engagement:

' ffiçh$$ä:'Ë":î-" 

s'fruc'fures;

IVIAPPING CONCEPT I\ÍAPS TO TIYPERÀ,IEDIA

Concept rn¿ps corïespond well with basic hlpermedia as illustrated in table 1 belorv:
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Concept Mep Eypermedie

Fcah¡re Æ['ihr!
Knowledge
Concept

or Identificatim Namc ofobject
Nme ofpegc
Name of coorposiæ object
Nme ofl&indow

and CoqlexirY Whole screen/page

Part ofscreedPage
Sct ofobjccb
Siaglc objccl
Singlc witdow
Set ofwindows e.e child,/Presl

An¡otation Maleria¡ asacbed to object,
wi¡dow elc,

Links Idenli6crio¡
-Na¡rr 

of b,rüoo, hotwor4
hoFÉgioo, p¡¡U dows menr¡

ootim
Direction SinglertTwo we¡r brffon

SiqSle/Two way Hotword
Sinde/Two rr-av Hotresioo

Amotation Interim disp laYed content

betwecn hlperli¡ks

Sematric Aroximþ of
concepb(represerúed bY

lhiclocss of dircctcd æc
or spatial proximity of
concepts)

Expticit bncrlinks røher tha¡r

selection tom a lis{

Table 1: Mapping concept maps to hypermedia

How can the features required of eôrcationall)' effective hypermedia be reflected in a

concept map? Heeren (SSZ¡ has investigated the finctions of concept mapping tools

as [sÈd bel,ow,. Unfortunateþ, not all these fi¡nctions are to be fot¡nd in any one tool.

Submap-hierarchical
Submap-zoom
Outliner
List of concepts

List of relations

Logical find functi
"Fileboxes for organising concepts

hierarchicalÌ,v
3D representation
Text can be attached to concepts

Graphics can be attached to concepts

Text can be attached to relations

Graphics can be attached to relations

Selective ropresentation of concepts and

relations
Computation and rePresentation of
concept centrality

Qvnamic path Presentation
Formulate and answer questioß (self
test)
N,IÂsk concepts (self test)

lv{.ask relations (self test)

Some of these functions partially map to the requisite features needed in educationally

effective h¡permedia shown in table 2 below:

Hypermedia Feature
Requisite for
Educational
Effectiveness
Multiñcete4 multiperspective view=
of real world pmblcøs

Aclive ôngsgèment

Concept Mapping
Function

Fileboxes for orgaising concçE
hierarchically
Sr¡b-mq hicrarchical
TeÉ cæ be ata.hêd to concepts

Grqhics cæ be .iøched to concePts

Tcxt cæ bc attashcd to rclatio¡s
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Flexiblc support ofa number of
diferent strucüres

Good searcb and query l'acilities

Sr¡pport of different learning st-vles

Interactive stquelces

Graphics can be attached !o reldions
Sub-map hicrarchjcal
Filcboxcs for organising concçts
hierarcbically
List ofConcepb
List ofrela¡ions
Ilgical frd finctioo
Selective represesidion of concepts æd
relalions
Fornrula¡e and æswer questions (self
test)
Mask coocegts (self test)
Mask relations(se lf test)

Table 2: l\dapping Requisite features of educationally effective hypermedia against

concept mapping tool functionality.

Despite the above corïespondences. existing concept mapping tool functions do not

sufficientþ facilitate eclucationalry effective h1'permediE even if all the functions were

all available in one tool. Active engagement and the provision of search and query

facilities are dynamic features of a hlpermedi4 therefore ariy corresponding

functionality available in concept mapping tools would be irrelevant. There is probab$

merit in making these functions similar in both concept maps and hlpermedia for
reÍuions of consistency and parsimony.

The interactive sequences found in some concept rnapping tools, e.g. formulation of
tests, masking of concepts and relations) are a starting point and post-processing into a

skeletal hypermedia would be usefuL Further work is requirod to see how interactive

post-processed concept map hypermedia (PPCNffÐ could be.

The provision of multþle perspectives ancl views of a problem or domain requires

differènt concept maps with differsnt semantic links for each of the multiple views and

perspectives. Different views/perspectives would need to be overlaid. No concept

mapping toot it seems, currentb'proaides this facility.

PPCMH mt¡st rcsult in applioations that accommodate as wide a l'ariety of leaming

styles as possiblo. McAleese (1990) suggests that creating the ma.ximum number of
links between tho nodes of the hlpermedia facilitates multiple learning styles' Multiple

links in the hypermedia would correspond to multiple semantic connections in the

concept map.

A concept mapping tool that has facilities for creating concept-hierarchy, submaps and

submap-hierarchy should, in principle, be able to reflect any hJpernedia structure.

DISCUSSION

Academe would like to see more computer-based education. Hypermedia, if properly

located \Ã/ithin the teaching and learning process offers the learner the possibility of a

stimulating learning environment. Howeveç there are several issues that need to be

resolved before the hypermedia'weapon finds its place in a lectr¡rer's 'armoury'.

Time is the major obstacle impecling the increased use of computer-based learning, í.e.

time to learn the development pacþges, time to prepare the material and time to

integrate or restructure the syllabus around the new- computer-based material. Many
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academic staff are now becoming proficient with wordprocessors probably due to the

advent of cheap, easy to use packagss and PCs which clearþ make text production

more efficient. Similarly, easy to use hypermedia authoring tools which produce more

effective teaching materials are likety to rwolutionise hlpermedia development and use.

The use of h5.permedia as a¡r alternative to traditional methods will not take place rmtil a

cost-benefit analysis shows a clear advantage to hl,permedia. (Davis et al.; 1993)

quoting (C'tristie; 1990) estimate that it currentþ takes between 100 and 150 hours to

produce one hour of hypermedia instrrrction evon for experienced developers' arl

experienced lecturer preparing a one hour lechre session could produce the requisite

material in less than 10 hours.

Concept mapping could resolve some of tho pedagogical and time constraints relating to

the production of educational hypermedia Post-processing of the concept map would

result in the procluction of a skeletal hypermedia which could be enhanced by the

addition of hypermedia material and fiurctionality. Closely linking a concept mapping

tool with the hypermedia corpus would enable learners to create their own view;

extracting material as they browse. This view would form notes which could be taken

away on magnetic media.

Taking a concept mapping approach raises a number of fundamental issues. Creating a

Vieu/ of a particular subject would seern simplo in theory but may be more difficrilt in
practice. A concept map may pror,e a transitory rather than definitir¡e picture of the

domain (Jonassen & Marra; f994). Itr well defined subject areas, where major

interrelations aro gøreral$ accepted concept mapping may be neither difficult nor

transitory. Certainly, the explicit representation a domain, however transitory, can onþ
be seen as beneficial to promoting debate.

I

Externalising knowtedge through concept mapping is one thing doing tlù directþ on a

computer is another. The analory here is of people who create with pen and paper and

use the computer to present the creative work. Pen and paper are the creative medium-

Better word processing packages can facilitate composition directþ at the keyboard' To

similarty facilitate the development of hypermedia would seem a sensible an( ttuough

concept mapping tangible, goal.

Creating basic hl,permedia f¡om a concept map would seem possible. Creating

educationally effective hypermedia may be significantly more difficult' The main

problem is enabling the representation of multiple perspectives within the same concept

map and ttre mapping of these into the resultant hypermedia.

There is not an existent computer-based concept mapping tool which can support

parallel views of a co-erritive domain and ie ootential to facilitate hypermedia

de-"elopment. Implemen'rat'rûh of PPCMII could provide the key to parallel views

requisite for realising educationall-v effective h¡permedia.
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Authoring semantic Hy¡lermedia: A concept Mapping Approach
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Abstr¡ch. Multimedia/trypermedia authoring is a pha-sed process, each

phase posing particular problerns: leaming/mastering the software;

e4pression of a knowledge domain into a suitable stuctural fonnat for

'computerisation' ; idantifrcation end development of appropriate fesources

for inclusion in the final product and finally transpo'sition of tesource

materials into a hypermedia apphcation. Often these phases take place

simultaneously increasing the already hþh cognitive overhead. This paper

recognises the growing use of concept maps to mitigate some of the

problems associated with hypermedia authoring.

There is a considerable similarity between concept maps (as a mears of
knowledge representation) and hlpermedia stmctu¡es (for knowiedge

emulation). The similarity is even closer for hypermedia designed to

deliberateþ reflect the underþing stuctu¡al knowledge of a domairu ie

sema¡rtic hlpemredia. Both techniques represent knowledge domaùs
diagrammatically using graph stn¡chres that invotve a set of nodes

cormected by means oflabelled and directed a¡cs. This similarity can be

exploited in the hypermedia authoring þrocess.

Hypermedia applications designed for education must be eÍIective in
enhancing the leaming process, otherwise they become nothing more than

sophisticated informationbases. This paper explores the fi:¡rctionality of
computer-based concept mapplrìg tools and educationally effective

hlpermedia development. There are other authoring progmmmes that t¡ke

a graphical approach to authoring, however these focus on flow
diagramming and tend to prescribe the order in which the materiai is viewed

and activated. ThLs paper describes SIIAPEa, a prototype conceptmapping

tool interface to - Asymehix ToolBook€. SIIAPES ß desþed to fasilitate

semantic hypermedia authoring wftilstreducing the cognitive overhead of
expressing a knowledge domain. SH4PBa,therefore, allows a developer to

explore the knon'ledge domain of interesl and therL through suitable 'post-
processìng', compile the resulta¡rt model into a skeletal hypermedia

larowledge corpus.

Authorinþ Semantic Hypermedia: A Concept lvfapping Approach. Presented at ED'
MEDU' 96, Boston USA.



PROBLEMS WTTII AUTHO RING

Some obserr¡ers eg [1] are optimistic that ahnost anybody can produce college level coursewâre'

However, enthusiasm forhlryermedia (also used here to include the subset of multimedia) has not

manifeståd a plethora oia"íaopment. Rode a¡rd Poirot [2] found that 65% of computer literate staffat

the lJniversity of No¡th Texas were not disposed to witing educational sofl:wa¡e' Suweys reported by

Hammond 
"i 

¡ t¡] and corroborated by l¡uritlard et al [4J ærd Barker and Banerji [5], cited lack of

time, lack of taining and lack of support staffas the main reasons for non-use of new educational

technologies (including h)"ermeaiãjty academics. lnstitutional support for staffdeveloping

irmovative teaching and learning strategies is needed [6]'

TIIE RELEVAI{CE OF CONCEPT MÀPS FOR ITYPERMEDIÀ DEVELOPMf,NT

Concept mapping of a larowledge domain offers a route for muftimedia development. Concept maps

arg at ieast superfidany , easy tã utderstand and easy to draw. lf an authoring environment allowed

developers to id¡aw' their su|ject domain on a screen as a semantic net and add the hypermedia

featu¡es afterwards it would considerably facilitate development'

Some recent authoring errvironments allow toggling between different semilrtic views of the corpus to

some extent and some enable augmentation from each view'

Reynolds and Danserau [7] have developed their idea of Knowledge Hypermaps which a¡e rich in

g*it i"A detarl of the hrcermedia. Freernan and Ryan [8I and Kommers [9] have focused on the use

õf concept maps to facditate collaborative au$roring . Miller I I 0J urd Elliott et al I I I ] have conskucted

tools that sit o; the front end of ToolBoolf and allow the author to consfuct concept maps of their

domainwhich a¡e then'post-processed' into hlpermedia stnrotu¡es. Z'erhger et al [l2l have added a

concept mapping tool to their existing hypermedia applications-

Most authoring progresses with the creation of some domain matena! eg a short video sequence, sound

overl,ay, ofru¡rLs of te¡ and mingled with the addítion of links, eg buttons, hot words. The semantic

network grows as a 'by-productl of the design process, organically and implicitly. An altemative view

of authoi:ng would be the expression of the noães and the semantic linlrs followed by embellishment of

the nodes and links ttuough the addition of domain material. Such an approach to the desþ of

hypermedia systems strori¿ ensure that hypermedia corpora a¡e linked in the most 'semantically-

apiropriate' manner, The concept mapprng approach to authoring can be corsidered to be a'CASE

tåä' forn¡rpermedia developmen! ntulãgo* to the use of entity-relationship modelling in database

creation *ã *itft similar benefits ie more easily produced and more rational applications. Students

sho¡ld be able to explore the teaohing and leaming resources tluough the teacher's view of the domain

and then .constmct;their own view(s) of the domain linking ìn additional materials, as appropriate.

There is an issue here of the ability of teachers to extemalise their knowledge and make explicit their

own understanding of a subject. ifuowledge elicitation has proved surprising\' difficult for knowledge

engineers in the development of expe

hypermedia develoPment may Prove
applied in other areas, eg expert system developm

CORRELATING CONCEPT }fÀPS \VITH ITTPERNIEDIA.

Concept maps correspond well with basic hypermedia as illustrated in Table I and thus provide an

appropriate paradigmfor exploration in hlpermedia development. Heeren [13] has listed the

n*"ti""¡ity ofstand-atone concept mapping tools (see Table 2) although, not all these firnctions can

be found in one extant tool.

.\ppendix A

Table t here
Table 2 here

Elliott et al tl4l have discussed the requisite fe¿tures for the new generation of educationally effective

hlpermedia:
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o Multifaced, multiperspective views of real world problems/issues;

. Active engaganent;
¡ Fleúble support of anumber of different stuctures;
. Good sea¡ch and query facilitiqs;
. Support for different leaming styles;
o lnteractivesequences;
r APProPriate node size.

The ouþut from any authoring tool and including ones based on concept mapping, must ens-we that

the proãuct is educationally effective. Some of the features required for educationally eflective

hlryermedia partially map to concept mapping tool ñrnctionality as shown inTable 3.

Table 3 here

SIIAPEa ßbuilt in ToolBool€ and produces skeletal ToolBookê 'book'. ToolBooke was selected

because it is rapidly becoming the de facto standa¡d for multimedia development in the UK. SHAPEÞ

is a tool which acts as an interface or 'front end' to ToolBoolP. S¡tá?¿Þ is desþed with a very

simple interface so that the leaming cr.l¡ve is short and hence can improve access for teaching staffwho

ñnd progression beyond a word processing application a challenge. It may prove ironic to add many

features and functions to SIIAPEo only to lose the goal of low cognitive overhead. S/l¡{PEo works on

the principle 'top - down' desigrU i.e. an author starts by drawing the top level concept map of a

domain which is then deconstnrcted into a set of second level concept maps and so on until the author

has decontructed the whole subject domain into a set of 'atomic' concepts. These atomic concepts are

then post-processed to create a skeletal hypermedia with each concept having an associated screen

dedicated to its content as illustated in Figure l.

The features requisite for educationally effective hlpermedia th¿t a¡e not supported by cunently

available 
"or,."pt 

*"pping tools or hlpermedia authoring packages, are: actve engagement; the

provision of m¡ltiple persleotives; support for diflerent leaming styles. Of these, aotive engagement is

probably themosimlofiantrequisitefor educationally effective hypermedia. The ability to append

Lxt ana grapUics allows orily superficial engaganent. One simple solution would be to allow the

teamerto bÀ the author andteacher. Once a hypermedia application has been created by a teacher, the

leamer shorfd be allowed to appen{ edit, add and delete parts, as desired. Hypermedia should change

the role ofteachers and leamerE creating a new dynamic ofinteractive leaming for both teacher and

student alike [14]. Support for ditrerent lea¡ning styles is dependent upon how hypermedia is applied in

the teaching-ie-tltrg pi*.5 and thus, will also effect the level of student engagement' As Laruilla¡d

[6] points o:ut, most-cnrrent hlryermedia applications are nothing more tÏan sophisticated inf¡rmation

ã".ãrt systems, ie electonic books and it is the way they are deployed within the teaching-leaming

process tlnt is crucial to success. A supplementation approach rather than supplantation seaning

appropriate.

The provision of multiple perspectives and views of a problem or domain would require the overla,ring

of cóncept maps, eachrepresenting a differørt perspective. There Þ not an ext¡nt concept mapping tool

which pràvidei ttti" n*"ti-rdity

Hypermedia produced Êom concept maps must result in applications that accommodate as wide a

variety of leaming styles as possible. McAleese [15] suæests that ma.ximising the number of links

betwéen the nodãs of a hlpermedia applicaticrn facilitates multiple learning stytes. Multþle links in the

hlryermedia material worilã conespond directly to multiple semantic connections in the underlying

conceptmap.

TIIE OPERATION OF SHIPEO
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Concept

Level I

Level 2

Level 3

Level 4

\
<- Atomic CorreEs with

Associded coritent

Figure 1: Concept Map Heirarchy in SI/áPEosho\Ying composite and atomic

concepts and associated content pages for atomic concepts

Figure 2 shows the opening screen fot SIIAPF, which is being used to develop a concept map of the

subject 'Information Technology'. Concepts can be input via the concept input box at æry time duing
theãuthoring session. Once the concepts have been linked as desired it is possible to make some

concepts 'compasite'as indicated by the shading ofthe concept'technology' in figure 2. Composite

concepts become submaps in thei¡ own right hence deconstucting the concept map to the next level.

lJnfs

Figure 2: Top levet concept for 'Information Technologr' with input dialogue box

showing

The top level concept map is then processed to create the skeletal ToolBooko book. Each concept

name is converted into a hotword that takes user to a newly generated template ToolBoolPpage.

Figrue 3 below shows the atomic page for 'Deñnition'. The composite page for 'technology' is a blank

Iffiffi ffi

Plcasc anlcr
coñccpts:

Ì I 'l.l
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sccû¡ìíl lcvcl coilcept map with a hyperlink back to the top level concept map. The author subsequently

adds the content into the page for each concept.

Figure 3: Content screen/page for atomic concept'Definitions'

The semantic linlcs between concepts are manifest as a list of optional hyperlirùs to other pages as

shown in ñgrue 3 below for the concept 'Printers'.

The final product is a ToolBooko 'book' comprising of concept maps and corresponding content pages

with hyperlinks correspondìng to the directional arcs on the concept maps.

ISSUES RELATING TO SÍAPEø

Links and link direction

SlIApEa,in common with some other concept mapping tools, has no dìrectionality associated with the

links because the semantics are in a sense reciprocal and users form their own ideas of the semantics

betweeri concepts. It is sufñcient for the author to acknowlefue that a significant cormection exists

between two or more concepts. Concepts do not necessariþ'need to be linked and in some cases

clarity may be enhanced by not linking them, for instance the page 'People' may contain a set of
concépts áetaiting the people likely to be involved with IT but there may be little or no relation between

them.

Cr o ss r eferencing ønd r elaring

A facility to ¡elate concepts at different levels within the hierarchy may be necessar,v. There is also a

problem related to concepts bearing the same name but have very di-fferent context, content or

meaning, for instance the possibility of several pages all being called 'Deñnition' is very likely.

Disorìentûion
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I hcrc ts a pos$b¡lrty of ussr drsonentauon nrth muluple level concept maps, however tlrere are

standard sãa¡ch tools built int o SIL4PEo which should mitigate some disorientatio¡r.

Adäti o nal l-un ctio ndlitY

the anal¡rsis of educadonally effective hlpermedia above higlùights the need for the development of

SIIAPEo,howevs as alreaãy noted there is a tade offbetween an easy to use tool a¡rd the likelihood

of more primitive applications and a sophisticated tool that produces educationally effective

hlryermedia but requires considerably more effort in its use'

Compøiso ns with othq Graphical Awhoring Packø4es

packages like Authorware Professionalß and Icon Authoril adopt a graphical approach to arrthoring.

ttre principte behindthese programmes is the control flow diagram, so thatthe author decides

beforehan-d what decisions-the user should make and where in the hypermedia they navigate. There is

some merit in contolling leamer navigation particularly for novice leamets, where the author/teacher

can ensure particr-rlar material is activaæd however the danger is that leamers become stifled. A concept

mapping approach lEads to h¡ryennedia applicatiors whe¡e leamers can make their own navigation

decisioÃ, Lence indirecüy supporting thern with ditrerent leaming styles. The optimum solution ìs

probably to support both tlpes ofhypermedia stucture.

EVALUATIONAI{D TESTING OF SIU.PEO

Sl¿ápEo is being developed to facilitate the development of hypermedia leaming materials from the

leaming/mastering of authoring software, expressing a knowledge domain in a suitable stn¡ctual format

for 'coäputerisuti*'; identiñcation and development of appropriate resotuces for inclusion in the final

producÇ and furally the tansposition of resou¡ce materials into a hlpermedia corpus. Therefore the

iocns for the evaluation of SHAPEg will c.onsider each ofthese phases. The pedagogical evaluation of

material developed with SIIAPEI v¡ill be necessary but is beyond the scope ofthe cu¡rent work.

DISCUSSION

Many Acadernic organisations would welcome more material to support open and distance leaming'

The appropriate location of hypermedia in the teaching and leaming process and appropriate

enhancemänt offers leamers the possibility of a stimulating leaming efivironment. However, there a¡e

severalissues that need to be resolved before the hypermedia 'weapon' finds its place in a lectuer's

'armoury'.

Time is the major obstacle to the increased use of computer-based leaming, ie: time to leam the

development pãckages; time to ptepare the matedal; time to integrate or restucture a curriculum around

the new comp-uter-based material. Many academic staffare non'becoming proficient with word

processors probably due to the advent of cheap, easy to use packages and PCs which clearly make text

production more efficient. Similarly, easy to use hypermedia authoring tools which produce more

èffective teaching materials worfd be likely to revolutionise h¡permedia development and use. The use

ofhypermedia as an alternative to taditional methods will not take place r:ntil a cost-beneñt analysis

shows a clea¡ advantage to hypermedia Davis et al [ 6] quoting Chrlstie I I fl estimate that it takes

betwee¡r 100 and 150 horus loproduce one horu of hypermedia instuction ever fior experienced

developers, an orperienced lectruq preparing a one hour lechue session could produce the requisite

material in less than l0 hours. Whilst in the short term a cost-benefit analysis will show haditional

approaches to have the edge, in the longerterm andin the context of open and distance leaming,

hypermedia starts to win providing major increases in flexibility.

Concept mapping cotrld resolve some of the pedagogical and ternporal issues associaüed with the

production of educational hypermedia. Post-processing of concept maps would result in the

production of a skeletal hyplrmedia which could be enhanced by the addition of hypermedia material
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6¡¡l i1¡rçije¡,"liiy. Cius=iy üliijng a uorrcÉpi urappirtg tool with the ltypenrtedia corpus woìrld enable

leamers to ueate their own view(s), extracting material as they browse. This vrew q'oìÌld t'orm notes

which could be taken away on magnetic media.

T¡e adoption of a concept mapplng approach to hypermedia development raises a number of
ñrndamental issues. CrJating à 'view' of a particular subject would seem simple in theory but may be

more dif8cult in practice. A concept map mây prove a transitory, rather than definitive, picture of the

domain [18]. In well-deñned subject areas, where major interrelations are generally accepted, concept

mapping nray be neither difficult nor transitory, can only be seen as beneficial to promoting debate.

Expressing knowledge ttrough concept mapping is one thing, doing this directly on a computer is

anothe¡. The analory here ís of people who create wiúr par and paper and use a computer to present

the creative wo¡k. Pen and paper are the creative medium. Better word processing packages can

Þcilitate composition directly at the keyboard- Similarly, to facilitate the development of hypermedia

ttuough concept mapping would seem a sensible and tangible goal.

Creating basic hypermedia ñom a concept map has been achieved with the SIIAPEa prototype'

Creating educationally-effective hypermediia may be signißcærtly more difficult. The main problem is

enabling the representation of multiple perspectives within the same set of concept maps a¡rd the

mapping of theìe into the resultant hypermsdia Ths¡s are no computer-based concept mapping tools

wtrictr can support parallel views of a cognitive domain and iß potential to facilitate hypermedia

develorpment, Futr:¡e versions of SHAPF couldprovide the key to parallel views, one ofthe requisites

for educationally effective hypermedia. The othe¡ vital issue relates to the way in which hypermedia is

used; simply allon.rng a user to wander a¡or:nd witrin tre hypermedia without puf,pose is quite futile.

Some fonn of narrative, storey-line or guided discovery mechanism is needed in order to 'make sense'

of a hlpermedia corpus [14]. It is essen¡ial also that users have leaming objectives and activities

embedded within the hypermedia, i.e. active engagemenL
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Appendlx A

Concept Mrl E¡çermedir
Feaû¡re AtFibúe

Knowled¡e Chrmk or
Corcept

Ideotification Nmc ofobject
Naare ofpage
Narne of cooryosite object
Name of'lVindow

SÞe and CooplexitY 'li/hole screeu/page

Part ofscreea/page
Sct ofobjccts
Singlc objea
Singte wi¡dow
Sct of wi¡dows e.q. chilúparenl

An¡otation Maie¡ial aüached ¡o object,
window elc.

Lirks Idenli6catioo Nrnc ofhfton, botwor4
hotregio¡' pull down me¡u
ootioo

Direction Singte-lTwoway brüoo
Singlel'Two way Hotword
Sinrle/Two way Hotregion

A¡notation Interim diÐlayed content
between hmerli¡la

$g6antiç proximity of
concepts(represeoted by
6icloess of dirccted a'c
or spatial proúmity of
conceots)

Explicit b¡perli¡ls rather than

selection Aom a list

Table 1: Mapping concept maps to hypermedia

a

¡ Sub-m4 hierarchical
. Submap-zoom
e Outliner
. List ofCotrcepts

List ofrelations

o Gcehics cæ be afachcd to coocepts
o TeÉ can be attarled to relations
o Graphics can be dached to relations
r Selective represeotafion ofconcepN

a¡rd reldions
¡ ConÐrtation md representation of

coocept ceotsalitY
r Drmamic pe¡lh presentation
. Form¡¡lsle æd æswer questions (self

test)
o Mask co¡cepts (self test)
. Nlaskrele¡ioos(selftest)

. Log¡cal fisd frmction
o Fileboxesfororgauising

coucepts hierarchically
o 3D representation
o Te:d cen be attsched to

concepts

Table 2: Functionalit)'of Concept Mapping Tools [13]
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Hypermedia Feature
Requisite for
Educational
Effectiveness
MultiÊccùed, multipcrspcctivc vicws
ofrcal rvorld problems

Active cngagement

Flexible supporl ofanrmber of
diferonl stn¡ctr¡¡es

Good search and query facilities

Support of dif,lereat lcarning stylcs

Inle¡active sequcr¡ces

Concept Mapping
Function

Fileboxcs fr orgmisi¡g concepb
hierarchically
Sub-mry hicrrchical
Teü can bo attsched to concep¡s

Cr4hice cæ be aüecttÊd !o conc.pts
TcÉ cm be dsc{¡cd to rclatioos
Grqhics s6 bê ctt¡¡hed fo relatims
Sub-mop hieruchical
Filcboxes for orgmising coûcepts

Nerarclricolly
List ofConcepE
List ofrelalioss
Logical find firaction
Sclcctive rcprcscahtion of concepts aad

¡clalions
Føn¡ulde and aoswer questions (self
tost)
Maek concçÌs (sclf test)
¡¡"¡¡ ¡3ls¡iom(self test)

Table 3: Mapping Requisite features of educationally effective hypermedia against

concept mapping tool functionality.



1. The Authoring Dilemma

Most teaching suff can use a word processing package
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2. Concept Mapping in Reducing Cognitive Overhead

mezrns of knowledge rePresentation) and

is even closer for hypermedia designed to

, i.e. semantic hypermedia. Both techniques

that involve a set of nodes connected þ
the hlpermedia authoring Proc€ss.

3. Authoring Educationatly Effective H¡permedia ì

effective in enhancing the learning Process' otherwise

ion bases. By mapping the functionality of comPuter-

hypermedia the requisite functionality of concæpt

tified.. This mapping has resulæd' n SH'APEè' a

hypermedia authoring standard - Asymetrix Toolbook

4. SHAPEo: Semantic Hypermedia Authoring Package for ffigher Education

SHAPE@ rs
expressing a

interest, and
knowledge corPus. There are other authoring

these focr¡s on flow diagramming and tend to p

ornantic
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Sùpporting the Paradigm Shift: Hypermedia Construction
With Concept Maps - The Easy Way Forward

G J Ettiott and Eleri Jones, University of Wales Instirute, CardiJf, Wales and 
t

P Barkeç Uníversity of Teesside. Middlesborough' Cle"-eland. England

SUMM.å.RY

Academic organizations rvould rvelcome methodologies to help teaching staff overcome the

seemingly insurmountable obstacles of ¡ime and effon requisite for srnrcruring and developing
learning iupport materials. This anicle describes an experiment comparing the use of the ubiquitous
book metaþLor for hyperniediá authoring rvith a concept map-based authoring tool designed to

facilitate expression of knorvledge domains. Experiment showed that subjects preferred the concept
mapping authoring paradigm ahhough both metaphors produced equiøble applications. Both higher
spatial rèlarions ability and \!'indo'*'s experience promoted amenability to concept mapping, resulting
in more cognirively complex and expressive concept maps. Subjects meeting concept mapping first
rated it much easier to learn and use than the book metaphor of which they were subsequently
much more negative. Hypermedia authoring metaphors enabling users to 'picture' their kno*'ledge
domains are béneficial, ahhough this is confounded by their spatial relations abiliry and computing
experience.
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INTRODUCTION

Academic organisations would rvelcome materials to
suppon the paradigm shift from teacher-cent¡ed to
student-centred leaming. The location and utilisarion
of such materials. to supplemem or supplant rradi-
tional approaches and encourage increased flexibiliry-
promote an increasingly stimulating and interacdve
learning environment more responsive to individual
srudent needs. Despite the growing availabilitv of 'off
the shelf solutions' as a result of considerable invest-
ment in TLTP, CTI and related initiatives, in the i,K
alone, obstacles remain to the wide-spread adoption
of educational technology (including hypermedia) by
academics (Ellion et al., 1995a). Despite some
collaborative approaches to materials development,
in reality, 'not invented here' is an issue and many
academics prefer to develop their own individual
teaching applications. Institutional suppon for s¡aff
developing and using innovative teaching and
learning strategies is needed (Laurillard, 1993).

Hypermedia will not replace taditional methods until
c ost-bene fi t anal vses c learly advan¡a-ge h-lperme dia.

Estimates are quoted of benveen 100 to 150 hours to
produce one hour ofhypermedia instn¡cdon even for
experienced developers. as opposed to less than ten
hours for an experienced lecrurer to PrePare a one
hour lecture (Ellion e¡ al..1995a). While in the shon
terrn a cost-benefit analysis will sho*' traditional
approaches to have the edge. in the longer term and
tbr open and distance learning, the balance changes
as hypermedia shows the potemial for a major
increase in flexibiliry of delivery eroding ternporal
and geographical constraina u'hich limit rraditional
teacher-centred delivery.

-v-lany academic smff are now becoming proficient
rvith rvord processors - probably due to the advent
of cheap, easy to use packages and PCs w'hich clearl¡"
make text production more efficient. Similarly, easy
to use hypermedia authoring tools producing more
effective teaching materials .¡'ould probably revolu-
rionize hypermedia development and use. Concept
mapping provides an oppomrnir-"- for enhanced multi-
media development which facilitæes the expression
of the k¡owledge domain @llion eral., 1995a: I996).

The
34,4



This article describes the results of an experiment to
compare a concept map and a book metaphor for
authoring hypermedia with the aim of improving
development tools.
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are beyond the current abilides of most academic staff
and also do not allow authors to visualize the under-
lying knowledge structure.

EXPRESSIVENESS OF METAPHOR

There is a trade offbetween the expressiveness and

simplicity of operatìon for authoring metaphors-
Programs that are more versatile zue not usually easr'

to use. In order to create educationally effective h.rper-

media, the authoring tool needs to enable the creation
of hypermedia supporting:

o multifaceted, multiperspective viervs of real worìd
problems/issues;

o active engagemenl;
o flexible support of a number of different sùucnrres:
o good search and query facilities:
. support for different learning sl.vles;
. interactive sequences;
o appropriate node size (Ellion et al.,l995a).

Furthermore, authors need the abiliqv to reflect
suffrciently the knowledge domain underpinning their
completed applications. This means being able to
display information chunks in rvhatever form- souud
text, graphics etc, witl associated navigation mechan-
isms - the system of hypertinking. Some form of
narralive, story-line or guided discovery mechanism
is needed in order to 'make sense' of a hypermedia
corpus (Ellion et al.,1995b).

Novice authors prefer simple minimalist human-
computer interfaces, ie without too much screen clunet
eg toolbars, pulldown menus, floaring pallets. Tension
berween the simplicity of the interface and the suñ-
ciency of expression is clear and it mav be impossible
to give users the power to create educationalll' effecril'e
hypermedia in a minimalist environment.

AUTHORII{G METAPHORS

A range of authoring metaphors are available ¡o

construct educational hypermedia: the 'book' as in
ToolBookw: the 'control florv diagram' as in lcon-
AuthorrM and Authorwarerlt' and'object-oriented
program' metaphors, eg Visual BasicrM, DelphiDt.
JavarM. The control flow metaphor focuses on til3
navigation decisions that users w'ill make and does

not allow the author to 'see' the developing knowledge
structure. Object-oriented programrning metaphon

CONCEPT NIAPPIN_G

Concept maps are used to represent subjects
diagrammatically: concepts are represented by nodes

linked by arcs representing the semandc relationships
benveen concepts. Arcs can be annotated w'ith ar¡ows
to imply directionalilv and the length of the arc can

be used to represent the semantic distance benveen

concepts. Concept maps have been used extensivelv
in education in a number of rvays: expressing knowl-
edge domains: curriculum development: assessment:

as 'front ends' to hypermedia knorvledge corpora (eg

Nfc.åleese, I987). Concept mapping has 'C.A.SE' tool
porential for hypermedia authoring (Ellion er a/.'
1995a), resolving some of the pedagogic and temporal
issues associated with educational hypermedia pro-
duction. Post-processing concept maps then produces

skeletal hypermedia for supplementation u'ith hyper-
media material and functionaliry. Closely linking a

concept mapping tool u'i¡h a hypermedia corpus
enables leamers to create their own view(s). extracdng
material as they bros'se to develop their oç-n notes -
to be taken away on suitable media. It is recognized
that simple concept maps may limit the expressiveness
needed for eduèationally effective hlpermedia and

additional functionaliqv ma1' be required.

Adopting concept maps for hypermedia develoPment
raises fundamental issues. Creating a 'vierr'' of a

panicular subject v'ould seem simple in theo4' but
may'be more difücult in practice due to the traository
narure of the cognitive represenÉtion. alrhough in
*'ell-defined subject areas, *'here major interrelations
are -senerally accepted, concept mapping ma-"- be

neither difücult nor ransitory. There can be dangers

associated with forcing ideas into inappropriate
representations and concePl maps may not be the most
aporopriare metaphor for all knowledge domains.

Espressing knowledge rhrough concePt maps is one

thing, doing this directly on a comPuter is another.

The analogy here is of people who create rvith pen

and paper and use a comPuter to present their creative

desi-en at the keyboard.
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THE CONCEPT MAP-BASED METAPHOR

SHAPEÐ (Elliott et al., 1996) is a concept mapprng

tool wrinen in ToolBookÑ and acts as an interface

or 'front end' to ToolBookß, producing skeletal
ToolBookrM'books' with automatically indexed,

hyperlinks between content-Pages.

could only constn¡ct content-chunks or hyperlinks and

both meøphors had ¡¡sçþani5¡¡5 for rhis. Rating of
the task match of the two metaPhors to authoring
hypermedia would not significantly difer. Computing
sftijts 

"s 
measured with CSM(Windows) would.affect

rating of task match and ELU for both metaphors

and subjects with high computing skills would
rate SHAPEo higher than TBM. The order of using

each authoring metaphor (SHAPEc/TBM or TBMi
SHAPEo) would affect ELU rating and task match,
and more specifically the preference of SHAPEo over

TBM wodä diminish for zubjecs using SILA'PEo first
as they would have already developed a better mental

imagé of the knowledge domain. A preference for
conðept mapping would be associared *'ith high

spatiaÍrelatiôns abilit-v and previous experience with
concePt maPS.

METHODOLOGY

similar understanding of the term 'faculry'. Subjects

were not required to add content in the form of text
and other media as the techniques involved are the

same for both metaPhors-

THE BOOK-BASED NIETAPHOR

as a 'bench mark' against which the concept map-

based me
lüy'indows

is extensi
has an ex

ified for the purposes of this
would Dot bave 1o conÊont
ooknt but would still experi-

other pages.

IIYPOTHESES EXPERIMENTAL DESIGN

Independent variables

Along with gender and age, previous exç -'ience

ofconcept maps, the other indepeudent variables
measured were:

o Prior computing skill;
o Computing experience, and specificallv \\'indows
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skills, were seen as an impoíant va¡iable in evaluat-
ing the two authoring metaphors due to the skills
tansfer between progmms. More experienced users
of Windows programs should be able 1o leam a new
rù/indows application more rapidly. To measure
computer skill, subjects completed the Computer
Skills Metric for S/indows (CSM(Windows))
(Ellion et al..1997) which consists of a Computer
Skills Inventory (CSI) identiffing Windows
experience together with five practical skills tesa;

r Spatial ability. It was hlpothesized that a subject's
spatial ability would affect the ease with which they
constructed a concept map of a lnowledge domain.
Thus the spatial relations element of the Technical
Skills Battery (The Psychological Corporatioo,
1996) was administered prior to the experiment;

o Order of use of packages; after subjects have
attempted the task using one metaphor they will
have developed a mental 'picture' of the subject
domain which could influence their understanding
of the task when using the other- To compensate
for this subjects were mndomly placed into nvo
$oups which used the metaphors in different order.

Dependent variables

The dependent variables were: ELU, Task-Match a¡d
Motivation-to-Continue (measured using Likert scale-
based questionnaires).

EXPERIùIENTAL PROC ED I.JRE

After measu¡ing CSM(Windows) and spatial relations,
subjects were randomly divided in two groups, one
using TBìvf then SHAPEC and the other using
SHAPEc then TBM. Each session was undertaken
consistently using a set of researcher-administered
prompts. Subjects learnr to use each application by
completing the task described above. Following rhe
leaming session. subjecs were asked to complete an
ELU and rask-match question4aire. After completing
the exe¡cise with one authoriDg metaphor subjects
anempted the exercise with the other metaphor.

RESULTS

The mean ELU for SHAPEowas significanrly higher
(83.31 + 10.40 (mean + SE of mean)) than for TBlf
(69.7 + 11.38) (Paired t-test, r =-3:'1, P = 0.002).
Figure I plots ELU scores for TBlvf and SHAPEÈ
against CSI score.

Figure I ELUfor SHAPEÊ and TBM against CSI of
CSM(llindows) score

There was a significant correlation bet\r'een a subject's
CSI score and their ELU rating of TB\'f (Pearson
correlalion, r = 0.54, P = 0.03) but nor berween CSI
score and ELU rating for SHAPEC (r = 0.46,
P = 0.07), indicating that StL{PEo is rated easier than
TBM whatever a subject's computer skill.

There was no significant difference benveen task
match for TBM (5.75 + 1.24 (mean + SE of mean))
and SHAPEo (6.38 + 0.72) þaired t-test, t = -1.84,
P = 0.086). The order of leaming affected the ELU
ratings forTBM: subjecs who leamed SHAPEc first.
rated the ELU for TBll signifrcautly lower
(mean = 64.00) than those who learned TBM first
(mean =75.37) (t-test. ¡=7-25, P = 0.G11).

There was a significant cor¡elation berween the
number of liriks (Pearson correla¡ion- r = 0.65,
P = 0.008) and concepts (r = 0.5 l, P = 0.O19) crealed
using SFIAPEo and spadal relations abiliç'. Interest-
ingly, there was no significant correlation beu'een the
number of hyperlinks @earson cor¡elarion r = 0.04,
P = 0.896) and pages (r = 0.22, P = 0.462) created
wiù TBM and spatial reladons abiliry incücating that
1ìere was a definite relationship ber'*'een spatial
relations ability and aptirude to represen¡ krou'ledge
diagrammatically. There u'as also signirìcant correl-
arions between previous use ofconcepr maps and the
task match of SHAPEc (Pearson correlarior¡ r = 0.68,
P = 0.016) although previous use of concepr maps did
uot affect ELU rating of SFIAPEc (Pearson correl-
ation, r = 0.53, p = 0.074). Subjecm expressed a

higher motivation to conrinue with SHAPEC than
TBM.

DISCUSSION

This srudy compared the use of concept mapping and
book-based metaphors for hypermedia authoring by
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teach
samp
ment
lems
clearly shows thal concept mapping is significantly
easier to learn and use than the book metaPhor,

although both approaches were seen as equitable in
achieving the objectives of the exercise. This study

press
their
tool

prior

about TBM, finding it clumsy and 'rvith too much
going on' on the screen.

There is a clearly a trade offbenveen displaying too

much information on the screen which can confuse
and too linle which can disorienate and SHAPEç is
no different. Subjects obsen'ed thar they felt lost in
the hierarchy of concept maPs created and several
requested the aid of an 'oven'ies'maP' so that they
could 'see rvhere they were'. This enhancement u'ill
be implemented in future versions of SHAPEC.
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Development of the Computer Skills Metric for Windows
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Abstract:. This paper describcs the development of a metric for Windows 3.x computer
skills. The metric consists of a Usage a¡d Skill l-evel Inventory and a Computer-based
Skills Test. The Usage and Skill l-evel Inventory rates previous experience of using
Vy'indows 3.x programs and generic rr¡y'indows skills. The Computer-based Skills Test is a

set of rivial tasks designed to rcflect Windows skill. The t\¡/o parts independently assess

self-decla¡ed experience and actr¡al performance in Windows. The results of the evaluation
of the meric so far suggest that for the group of higher education teaching staff there is a
signiftcant (P<0.05) corrclation between lnventory scorc and performance in the Skills Test,
whereas for studeos the correlation is non-significant. Explanations for this dispariry are
explored and recommendations a¡e made to improve tbe met¡ic.

Introduction

'Work at University of Wales Institute Cardiff in hypermedia authoring has focused on the development of
SHAPEI - a Semantic Hypermedia Authoring Package for higher Education which is designed to use concept
mapping techniques to reducc the cognitive overhead of exprcssing a knowledge domain and produce a skeletal
hypermedia knowledge corpus which can bc 'fleshed out' by the addition of multimedia materials, e.g. text,
graphics, video clips Blliott et al 19951, lElliott et al 1996]. SHAPEy has currently been produced as an
interface to the standard authoring package Asymetrix ToolBookw which is a Vy'indows-based product. Thus,
in evaluating the ease of learning and ease of use of SHAPEç, one n¡ns into problems associated with the
transferability of \ùy'indows ski-lls- lñy'indows, like other graphical user interfaces (GUIs) e.g. Macintosh
Desktop, was specifically designed to provide a consistent user interface using menu symbols or níunes already
familiar to the user to facilitate morc rapid learning lFoley et al 1994] and thus Windows experience/expertise
was an independent variable which needed to be controlled, since subjects with a greater'rtry'indows experience
should be better able to engage wi¡Ì¡ a new Windows-based program more rapidly.

This paper describes the development of a metric for assessing an individual's Windows skill. The metric,
Computer Skills Met¡ic for'Windows (CSM(Windows)), is defined here as a person's t¡ansferable skill of using
'Windows and Vy'indows-based packages, excluding Windows 95 and Windows 95-based products on pcrsonal
comPuters. Van Yliet et al [Van Vliet et al 1994] point out that there have been a number of attempts to
develop tests to measure computer skill, although each is intended for particular subject group and computer
skill. In their experiment Van Vliet et al found that self appraisal tests used alone can int¡oduce a leniency bias
where subjecs inflate their own skills and Van Vliet et al concluded that to get a true picture of skill, a number
of differcnt merìsures should be triangulated to give a more accurate assessment.

Definition of Computer Skill

A simple deftnition of skill has eluded both behavioural and cognitive psychologiss although defining
cha¡acteristics of skill include: a wide behavioural domain in which behaviours are assumed to be complex; an
understanding that skills are gradually learned through training; and attaining a goal is depcndent upon motor
behaviour and processes. Ganiker [Gattiker, 1992] categorises the meaning of the term'skill' in relation to its
potential ease of transferability and reasons that computer-interface-skills have low transferabiliry.

Each individual is equipped with innate motor behavioural abilities and an ability for cognitive processing
(abstract reasoning, problem solving, etc.) which they can develop generally or achieve specific tasks/jobs.

a Computer Skills lvlehio for Windows CsM(lVindows)Development of
orBÐlfløorR' 97, Calgary, Canada

Proceedings
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CSM(rWindows) measures both motor-behavioural (e.g' mouse and keyboard) skills and cognitive process

abilities (e. g. frnding/knowin g the correct icon, command sequences, menus)' Subjecs with a high skill level

in'Windows generallY, should be able to rapidlY orient themselves'in an unknown Windows Program' provided

that the objective of the unknown program is fairlY easy to understand.

From observations offour cohorts of studens taking a course in basìc computer skills over a four year period a

list of elementary skills for using rWindows and'Windows-based packages has been compiled:

The CSM (Windows) Metric ,

The metric is computer-based and has two Parts: a usage and Skill l-evel Inventory, and a computer-based

skills Test (a battery of 5 exercises that aim to test the lisi of motor-behavioural and cognitive processing skills

above). The philosophy behind the inclusion of an inventory and a test-battery was that each part could help

validate the othcr.

Usage and Skill Level InventorY

t

e Windows and Windows-based applications and is

earcher. The inventory asks salient questions about the
'Vfindows and 'Windows-based applications' It is

ümc they may still have a low skill level" The last

ill level is on a scale from None to Very High'

Computer-based Skills Test

Windows-based tasks. 'Whilst it is recognised

em solving skills, the tasks are designed to be

screen to reduce cognitive overhead' The

dows skills should complete more of the exercises more

es the time taken and the percentage of each exercise

completed.

Use of help facilitY

A standa¡d help facility is he though no help is

given on basic tiy'indows s as so any use of the

help menu, particularly in co and registered by

the system.

Processes:skills:
o Successfully carry out a sequence of the above activities to

complete a task e.g. draw a shape on lhe screen

r l¡arn a sequence of the above activities to complete a task

o Sea¡ch for assistance to carry out an action and follow

instructions
oUnderstand/createy'update/deletefrleandcataloguestructures

o Understand salient asPects of hardware: hard drive; floppy drive

. Understand the 'computer processing paradigm': the limitations

of computers; their apParent pedantrli and the necessar'v

of

o Single click with left mouse button

¡ Double click with left mouse button

o DraB and drop

r Select from button tYPes' menu

options, dialogue boxes as required

o Input via keYboard
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The Exercises:

Tbe exercises attempt to measure different aspects of Windows skill however it was anticipated that there
would be some overlap of these aspects. It was thereforc of interest to see the extent to which the resuls of the

exercises co-va¡ied. Significant covariance between the exercises would suggest that one exercise could be

substituted for another if necessary. The table below explains what each exercise is designed to measure.

Procedure

CSM (S/indows) has been used by 97 subjects to date,74 f,rnt year students who had just completed a course in
basic computer skills and Information Technology nd 23 higher education lecturing staff. The program was

administered to the students in a csmputer laboratory and they werc told that the results were confìdential,
would only to be used for.resea¡ch purposes and would have no effect on their assessed mark for the course.

The program was administered to lecturing staff in a simila¡ fashion with the assurance that the results were

confidential and would be used for resca¡ch purposes only.

Results

The results are presented as a comparison between the two subject groups because of the differences observed

between them.

Reliability

A Cronbach alpha test was carried out on the two parts of CSM$indows) and the results showed that the

Inventory was reliable, probabty Þause it has so many component elements, whereas the exercise-s are less

reliable, probably because there are only 5 elemens.

Usage and Skill Level Inventory

Table I shows the median and interquartile range (IQR) for experience for the use of Vy'indows and Vy'indows-

based programs for staff and student groups. The higher the median score the higher the experience and self-
decla¡ed expertise in that area-

Tests abilifv to:
I 'Drag and drop'. The cursor changes when dragging the shapes which is a familiar Windows

requirement. If subjecS do not know how to 'drag and drop' they will not be able to complete tlis
exercise.

1 Click to move the cursor into the text entry box and keyboard knowledge. Subjects a¡e asked to copy
rype a short paragraph that includes some of the less commonly used keyboard cha¡acters that require
rhe use of the shift key, etc.. The time to complete this exercise should be directly related to ryping
ability (for non+ypiss). The program measures any misøkes that subjects make in carrying out the

task.

Constn¡ct objecs on screen, using a series of commands and pull-down menus / tool-buttons / mouse -

activities.
4 Carry out a sequence of activities using a commanddriven interface. This exercise attempts to test a

subject's understanding of the computing paradigm, i.e. the logical sequence of activities and the need

for precision in syntax in specifying an action/command. Subjecs with a background in general

comDutinq should be able to carr], out this test bener than those who without.

5 Carry out a bogus task using a number of standa¡d Windows features: double-clicking; restoring and

minimising objecs; using option buttons and sliders; selecting files. Although subjects will not
understand the task they should, if they are proficicnt at using Windows, bc able to carry it out- CSM
fWindows) meÍrsures which elements of the exercise has been completed
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Usage
(Median)

IQR Decla¡ed IQR
sf¡U

Qr-ff

Usage
(Median)

IQR Decla¡ed
skill
lMedian)

IQR
Windows
Program:

Word-processing 3.00 L00 3.00 1.00 3.00 2.25 2.50 11<

1.00 1.00 2.00 1.00 r.00 1.25 2.00 4.00

Databases 0.00 1.00 r.00 2.00 0.00 1.00 0.50 2.00

Email 1.00 2.00 2.A0 3.00 2.OO 2.00 3.00 2.00

DTP/Drawing 1.00 1.00 t.00 1.00 0.50 1.25 1.00 3.25

t.00 2.00 L00 4.00

Other proErams 0.00 0.00 4.00 5.25

Table 1: Median and IQR values for usage of tlpical 'Windows applications be staff and students

The mean overall accumulated inventory score for staff was 38.59 with a standard deviation of 25'45 and for

students the mean was ZSSS with standard deviation of 10.05, the difference between the fwo gfoups was not

significant (Student's t test. t=l .8, P=0'085)'

Computer-based Skills Test

Table 2 Compares the mean times and mean fraction-completed of each exercise by staff and students'

Table 2: Mean values of times and fraction-comPleted for each exercise for the two subject grouPs and

Independent samples t - test values comparing the t\¡/o subject grouPs

Table 3 shows the pearson correlation coefñcient between the mean times and fraction-completed for each

exercise and the inventorY score:

Studens Staff

Time Fracdon-completed Time Fraction-completed

Exercise: r P r P r P r P

I -0.27 0.02 4.ll 0.35 -0.63 0.00

2 -0.12 0.29 0.1 0.39 -0.48 0.02

J -0.201 0.86 0.16 0.16 0.14 0.54 0.73 0.00

4 -0.02 0.89 0.10 0.37 0.35 0.10 0.73 0.00

5 -0.005 0.96 0.16 0.17 0.17 0.45 0.56 0.00

Table 3: Pearson correlation coeffìcients bet$,ecn the mean times and fraction-comPleted for each

exercise and the inventory score for the two subject grouPs

for each
Time to

Comparison
between

StudentSraffComparison
between grouPs

StudentStaff

PtXÈSDX+SDPtxÈsD
1.00 t 0.001.00 + 0.000.83o.2t21.82* 6.70I 22.41x. 12.25

0.67 0.500.99 t 0.091.00 g 0.004.05 0.96r0l 28.û) 100.80 t 50.99
0.10-l.710.75 t 0.430.09 0.55 + 0.51-1.70|n.80 t 58.92100.05 t 90.983 0.430.790.45 t 0.490.55 s 0.510.02-7.29349.15 t236.804 *195.19

0.28 0.7E0.47 t 0.300.50 = 
0.514.95 0.00289.95 t185.565 91.63 + 46.76
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Corrclations between the exercises

Some of the between-exercise correlations for exercise times for søff þetween exercises I and 2(r=0.66), 3 and

4G=O.80)and4and5(r=0.45))andstudentsOetweenexercisesland2(r=0.29),2and3(r=0.28),2and4
(r=O.31), 3 and 4 (r=0.31) and 4 and 5 (r=0.28) are significant (p<0.05). There were very few significant
cor¡elations between the exercises for fraction-completed.

Use of the help facility

Table 4 bclow shows the mean number of times help used and its correlation with the inventory score for each

subject group

Staff Students

Mean usase of help faciliw 4.30 6.55

Standard deviation of usase of help facility 6.50 6.62

Correlation of use of help with inventory score -0.09 0.03

Sisnificance of correlation of use of help with inventory score 0.67 0.80

Correlation of use of help with overall completion Rate 0.39 0.22

Significance of correlation of overall completion rate 0.07 0.06

Table 4: Mean number of times help used during exercise and correlation with the inventory score

for each subject group

Discussion

The staff inventory scores covered a wider range of values than the students even though the sample was

smaller. This is not surprising since the students (mean age 20) represent a more homogeneous group with less

overall experience of computers. The application skills were simila¡ for both groups, however staff had greater

expcrience in email, other'Windows programs and Windows utilities. The responses to the questions appeared

to be a fair reflection of both groups computer experience. The differences bctween the overall inventory scores

was not significant because of the wide variation of the staff group and the homogeneity of the student group.

The differences between timings for exercises I and 2 for staff and students was not significant, however it was

for the other exercises. The differcnces between the fraction-completed for staff and students for all exercises

were not signifìcant, indicating that although their timings for the exercises differed they did not complete
anymore. All subjecs completed exercise I and the timings correlate with the inventory score significantly for
both groups, indicating that exercise I is a measu¡e of a subject's Windows expertise. Students spent
considerably more time trying to complete exercises 3,4 and 5 than did the staff. This may be because the

students felt that they were 'competing' with their peers and did not want to be seen to have failed whcreas the
staff secmed more circumspect about their performance. Another rcason might be that since the average age of
the staff group was greater ie less 'attuned' to computers and the group had proportionally more low inventory
scores so they were less confident and gave up quicker. Another confounding factor could be that this group of
students had just completed an inl¡oductory course in using Vy'indows-based programs. These factors need

furtber study.

The times taken to complete the exercises I and 2, 3 and 4, and 4 and 5 co-varied significantly in both groups.

There was a signifìcant correlation for fraction-completed for the student group only between exercise 4 and 5.

The picture for the staff group is very different with significant correlations þtween exercise 3, 4 and 5. These
cova¡iances point to overlaps in the skills being meaured and will require further analysis isrequired to explain
the observations.

Students were more inclined to use the help facility than staff suggesting that they were again more confident in
using computers. There was no correlation between use of the help faciliry and inventory score and use of help
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and completion rate for either group, suggesting that use ofhelp is idiosyncratic and does not have a bearin-s on
the success of subject in a new computer situation.

The conelation between student performance in the exercises and their inventory score was not significant, but
it was for staff. Accounting for this discrepancy is difficult - if the exercise were badly designed one would nor
expect a high correlation for either group. If the exercises a¡e viewed simply as problems, one might expect
subjects with good problem solving skills to do better. A measure of the students' generic problem solving
skills is not readily available, however performance in an assignment not closely related to computer skill has
been made available. This assignment required students to analyse the information technology needs of a
known organisation. The correlation between their performance in this assignment and the fraction+ompleted
of the exercises is significant (r=0.33, P=0.0O5). Interestingly there are no significant correlation between their
assignment mark and the inventory scores, use of the help facility and the times spent on each task, suggesúng
that it was the students' pioblem solving skills that largely dictated their success in the exercises and not rheir
expcrience in using computers. Subj'ects were asked to rate their overall skill from none the very high in using
rrly'indows, this correlated signif,rcantly for both groups with the inventory score (students r=0.66, P=0.00, staff
r=0.93, P=0.00)indicating that their answers were consistent and supported by the retiability analysis.

Conclusions and further research

Both students and staff seemed to be honest in their answers to the Usage and Skill l-evel Inventory which
reliably reflects their usage and skill in using Windows and Windows-based packages. Although, as [Von Miet
et al 19961 note, there is a danger of an'inflationary bias in thc results of self-appraisal tes¡s if they are to be
used for a formal evaluation of performance. There was a good correlation between staff inventory scores and
their performance in the exercises but almost none for the students. A possible explanation for this may be thar
students are more comfortable with computers than staff, are more tenacious and more willing to experimenr.
Another reason might be that Vy'indows has become transparent to the students and it is only their problem
solving abilities that are being assessed.

The degree to which ¡üy'indows is transparent to students and the exercises only measuring problem solving skill
needs to be explored. The co-va¡iances between the exercises needs to be further studied to discover what a¡e
the overlapping components of rWindows skill. The lack of correlation between the use of the help faciliry and
performance in the exerciscs for either group is a salutary lesson for help facility designers and could be
investigated further. :

CSM(Windows) will be re-examined and refined following this initial evaluation, but the usa-ge and skill level,
inventory has been found to be a good measure of a subject's experience of \{indows.
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Appendix D Script for One-to-One Training Sessions

Final Script used in study:
SHAPE@ Session Interview

Name:

Explanation of what I am doing

I am looking at the problems that lecturing staff have with the development of multimedia or
hypermedia applications for their teaching programs. More specifically I am looking at how to make

the process of developing hypermedia easier for lecturers to accomplish. What I what you to do is to

carry out a simple exercise to develop a basic application using a program called SHAPE@ and another

called ToolBook@. This session will run as follows:

o I will ask you some questions and want you to complete a number of exercises.
o Then I will ask you to complete a test which measures your spatial ability.
o Then there will be a training period during which time you will develop a simple multimedia

application using SIIAPE@.
¡ Following the training period I will ask you some other questions.
o The process will then be repeated using the other ToolBook@.

I would now like to show you an example of a multimedia application.

(Demonstrate Click-IT)

How would you now rate your understanding of hypermedia/multimedia?

Very Low: Only
what has just been
demonstrated to
me

Very Low: Only
what has just been

demonstrated to
me

Low:Vaguely
heard ofthe idea
before being
shown the
demonstration.

Low: Vaguely
heard ofthe idea
before being
shown the
demonstration.

Fair: I have seen

several
applications

Fair: I have seen

and used

hyperlinks

High: I am very
familiar with the
idea of
hypermedia and

have used several
applications

High: I am very
familiar with the
idea

(Demonstrate a hyperlink)

How would you now rate your understanding of hyperlinking?

(Show example concept map) Explanation of concepts and links
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How would you now rate your understanding of concept maps?

Fairly familiar: I
use them
occasionally and

understand what
they do.

Some familiarity
Seen a few
concept maps but
never drawn one.

Reasonable
familiarity: I
have drawn a few
and I understand
their use.

Very familiar: I
use them often

Explanation of the use of SHAPE@

SHAPE@ utilises concept maps to create the structure of the material you wish to turn into a multimedia

application. SHAPE@ works by first creating a set of concept maps of your teaching material, these are

then converted into a set ofpages like I showed you above. The textual content etc can then be added.

(Show diagram of the layering of concept maps)

How would you now rate your understanding of the use of SIIAPE@?

High: I
understand the use

of SIL{PE@ well

None: I don't
understand the use

of SHAPE@

Low: I am still
unclear what
SHAPE@ does

Fair: I think I
understand what
SHAPE@ does?

Explanation of the Task

The task I want you to attempt is to develop a multimedia application that describes the faculty i.e. the

people the structure and activities etc. The application will be used by potential students to learn more

about the faculty, ie a computerised brochure. In creating the application I want to you to have included

information about

¡ The structure of the faculty
o The people of the faculty and what they do
o The Schools and their activities
o The courses run by the faculty
¡ Anything else you think merits inclusion

I want you to create at least three hyperlinks that you think are needed for users to navigate between

related material e.g. Schools and courses'

It will not be necessary to complete the whole exercise,only as much as is required to describe down to

the details ofyour school.
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Post-SIIAPE@ Session Interview

How would you now rate your understanding of the use of SEIAPE@?

None: I don't
understand the use

of SHAPE@

Low: I am still
unclear what
SHAPE@ does

Fair: I think I
understand what
SIIAPE@ does?

High:I
understand the use

of SHAPE@ well

Describe to me what SIIAPE@ does?

What general impressions did you have using SHAPE@?

How easy did you find the ideas behind SHAPE@ to grasp?

Was there anything confusing about using SHAPE@ ?

Vy'as there anything about SITAPE@ you would change?

I'd like you to comment on the follow screens

How well do you think SIIAPE@ allowed you to achieve the objectives of the exercise?

How well do you think SI/APE@ would allow you to produce an application for your own teaching?

Vy'as there anything about SHAPE@ that made it difficult or unsatifactory in producing an application

that matched the objectives of the exercise?

Was there anything about SIIAPE@ that made it easy in producing an application that matched the

objectives of the exercise?

After having learnt to use SIIÁPE@ do you have any general thoughts on what makes a program easy to

learn?

After having learnt to use SÍIAPE@ do you have any general thoughts on what makes a program easy to

use?

How motivated are you to continue to use SIIAPE@ to develop an application for your own teaching?

Very little: I
don't feel very
inclined to
continue at all

A little: I am

interested but I
don't have the
time or inclination
to continue

Fair: I am
interested and I
would like to
continue ifI had
the time

High:I am very
interested I will
make an effort to
continue

What would prevent you from using SIIAPE@ to create an application for your own teaching

Please could you mark your answers to the following statements (EoL and EoA)
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TBM Session

I want you to repeat the same exercise using TBM.

Explanation of the use of TBM.

TBM is a commercial program designed to create multimedia applications like the one I have just

shown you. TBM uses conventional books as the metaphor for designing your application. This
essentially means that you, the designer create pages or screens ofcontent with text pictures, sound etc

and then add the hyperlinks to connect one page ofcontent to another.

How would you now rate your understanding of the use of TBM?

Very Low: Only
what has just been

explained to me

Low: Vaguely
heard of the idea
before the
explanation

Fair: I have seen

TBM but have not
used it and

understand its use

Fair: I have seen

TBM but have not
used it and

understand its use

High: I have used

TBM and I am
familiar with its
use

High: I have used

TBM and I am
familiar with its
use

I have made some alterations to TBM to make the task as simply as possible

Post-TBM Session Interview

How would you now rate your understanding of the use of TBM?

Very Low: Only
what has just been

explained to me

Low: Vaguely
heard of the idea
before the
explanation

Describe to me what TBM does?

rùy'hat general impressions did you have using TBM?

How easy did you f,rnd the ideas behind TBM to grasp?

Was there anything confusing about using TBM ?

rùy'as there anything about TBM you would change?

I'd like you to comment on the follow screens

How well do you think TBM allowed you to achieve the objectives of the exercise?

How well do you think TBM would allow you to produce an application for your own teaching?

Was there anything about TBM that made it difficult or unsatifactory in producing an application that

matched the objectives of the exercise?
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'Was there anything about TBM that made it easy in producing an application that matched the
objectives of the exercise?

After having learnt to use TBM do you have any general thoughts on what makes a program easy to

learn?

After having learnt to use TBM do you have any general thoughts on what makes a program easy to

use?

How motivated are you to continue to use TBM to develop an application for your own teaching?

Very little: I
don't feel very
inclined to
continue at all

A little: I am

interested but I
don't have the
time or inclination
to continue

Fair: I am

interested and I
would like to
continue if I had

the time

High: I am very
interested I will
make an effort to
continue

What would prevent you from using TBM to create an application for your own teaching

Please could you mark your answers to the following statements (EoL and EoA)

Post Sessions Interview

How do you think TBM and SHAPE@ compare with each other in terms of:
. ease of leaning;
. ease ofuse; and
o suitability to produce an application that matches the defined task?
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Initial Script used in Pilot Study:

Pre-learning SHAPE-Session - Interview

Do you know what hypermedia is?

Do you know what multimedia is?

Do you know what a concept map is?

Do you know what Toolbook is? Have you ever used it and how extensively?

How will you use the product of this work?

Explanation of what I am doing

Post Learning SHAPE Session - Interview
rù/hat general impression did you have using SHAPE?

How easy did you find the ideas behind SHAPE to grasp?

'Was there anything confusing about using SHAPE?

If you were to rate the ease with which you learned to use SHAPE what would it be?

Very easy compared
to learning a word
processor

Easy compared to
learning a word
processor

About the same
compared to
leaming a word
processor

Hard compared to
learning a word
processor

Very hard compared
to learning a word

After having learnt to use SHAPE do you have any general thoughts on what makes a

program easy to learn?
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/ Project/TBM/Develop/opening Screen TBM
/ Project/TBM/Develop/Creating Pages
/ ProjecÈ/TBM/Develop/Content Page
/ Pr ojec t / TBM/Develop /Creat íng Links
/ Pr ojecÈ / TBM/Develop/Navi gation

s9
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Appendix F Representation of Web Sites

Syntax used in representations of Web sites

Faculty
:' "'' "' _'" "l i

i Schools i i
Encapsulating concept,
represented by HTML page

Other

School A

Encapsulating concept, within an

HTML page

Hyperlink to lower level
Courses i

Lowest level concept

Cheltenham and Gloucester College of Higher Education, Faculty of Business and Social Studies
(www.chelt.ac.uk).

Schools Staff Other

School A

iCourse A

Bath Spa University College, Faculty of Humanities (www.bathspa.ac.uk/ehsl.html).

Course A Course B

Staff A Staff B Staff C

Course CCourse A Course B
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School A

iCourse A

Southhampton Institute of Higher Education Social Science Faculty (www.southamton-
institute.ac.uk/extranet)

Schools Staff Other

A Other

Cardiff University Business School (www.cardiff.ac.ul¡/uwcc/carbs/carbs.html)

Courses Schools i i Staff

Staff CStaff A Staff B

Course CCourse A Course B

Course A

Staff

Course CCourse B

Course A Course B Course C

School A School B

Staff B Staff CStaff A

6t
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Swansea Institute of Higher Education, Faculty of Education and Humanities
(www.sihe.ac.uk/educate/humanitiesÆDFAC).

Staff Other

School A

Course A Course B Course C Area A Area Area C :

Glamorgan University Business School (www.glam.ac.uk/bus)

Courses Staff Other

Area A iAreaB i Area C :

Staff CStaff A Staff B

Staff B Staff CStaff A

Course A Course B Course C
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Appendix H Focus Group Procedure and Questions

Setting the Scene

The participants were given the context text below to read and were then told the

following:

o Thank you for agreeing to participate in this study
o The context for this study are the barriers confronting HE staff developing

hypermedia
o The objectives of this study are:

l. Assess the usability, learnability and utility of a number of hypermedia

authoring programs based on different paradigms

2. Investigate what makes a program suitable for HE staff to author

hypermedia
3. Investigate the issues surrounding creating-on-paper versus creating-on-

computer
4. Validate or otherwise the factors developed in the previous study

o You are invited to comment at any stage

Procedure

The paradigm and process of construction of each program will be explained to the

focus group participants and any comments they make will be recorded' A
demonstration exercise is conducted by attempting to build a specific application.
Following the demonstration exercise, a set of open questions are asked. Participants

are also invited to ask if they are unsure of any terms used or the meaning of the

questions. The four programs will be assessed in one session. After examining each

program the discussion will be opened up for debate, mediated by the researcher.

The programs under examination are:

HAPs based on concept map

SHAPE
Webmapper

HAP based on lcon/Control flow:
Authorware

Book-based HAP:
ToolBooko
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Program. Evaluator.

Knowledge

Construction

Can links be labeled/
supplemented?

Labeled tr Supplemented tr

Are links 'visible'? Yes tr No tr

Usability

Can you see the
structure of the
knowledge?

None tr Fragments tr All tr Switchable tr

What types of
knowledge can be
represented?

None tr Declarative tr procedural tr Metaknowledge tr

What are the
methods of
construction?

Code tr Dialogue
boxes

tr Diagrammatic tr Other tr

What link
types are

supported
,l

Non- tr
typed

User-
definable

tr Set tr
types

Text to
text

tr Media tr
to
media

How intuitive
is
hyperlinkins?

very
intuitive

tr Reasonably tr
intuitive

Confusing tr Very un-
intuitive

tr

How intuitive
is hyperlinking
for a learner?

very
intuitive

tr Reasonably tr
intuitive

Confusing tr Very un-
intuitive

tr

How obvious are the operations of this
program?

High tr Medium tr Low tr

How obvious are the operations of this
program for a learner?

High u Medium tr Low tr

How well does the program 'carq/'
you through?

High tr Medium tr Low tr

How well do you think the program Hieh tr Medium tr Low tr
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will 'carry' the learner through?

How much do you feel the program
is makins decisions for you?

High tr Medium tr Low tr

How much do you feel the program
would make decisions for the
learner?

High tr Medium tr Low tr

How 'logical' is the overall operation
of this program?

High tr Medium tr Low tr

How 'logical' do you think the
overall operation of this program will
be for the learner?

High tr Medium tr Low tr

How well does this program match
how you would expect it to operate?

High E Medium tr Low tr

How well do you think this program
will match how the learner would
expect it to operate?

High tr Medium tr Low tr

How consistent are the operations of
this program?

High tr Medium tr Low tr

How consistent do you think the
learner will find the operations of
this program?

High tr Medium tr Low tr

How much unnecessary detail is
there on the screen for the learner?

High tr Medium tr Low tr

How at ease are you with this
program?

High tr Medium tr Low tr

How at ease would the user be with
this program?

High tr Medium tr Low tr

Ut¡l¡ty

Do you think this program gives you
a sense of accomplishment?

High tr Medium tr Low tr

Do you think this program will give
the learner a sense of
accomplishment?

High tr Medium D Low tr

To what extent do you get a sense of
how the final product will look like
while you use this program?

High tr Medium tr trLow
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To what extent do you think a learner
would get a sense of how the final
product will look like while they use

this program?

High tr Medium tr Low tr

How well does this program create a
product that matches the task?

High tr Medium tr Low tr

How easily does this program create
a product that matches the task for
the learner?

High tr Medium tr Low tr

Post-Session Discuss¡on

Cues

o Comparison of the usability, utility and learnability of the programs under study?

o V/hat makes knowledge construction easy?

o How can you make a hypermedia authoring program more usable for HE staff?

o How can you get staff to create at the screen?

o What do you think of the concept of Transparency of Operation?

o What do you think of the concept of Operational Momentum?

o What do you think of the concept of Transparency of Purpose?
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Context - Abtracted from a paper published in l.E.T.l:

Elliott, G. J., Jones, Eleri and Barker,P. (1997). Supporting the Paradigm
Shift: Hypermedia Construction with Concept Maps - The Easy Way Forward
Innovations in Education and Traínin g International, 34, 4.

Many academic organisations would welcome more materials to support the paradigm
shift from teacher-centredness to student-centredness and, in particular, to support
open and distance learning. The appropriate location and utilisation of teaching and

learning support materials within the educational process, either to supplement or
supplant traditional approaches, offers the potential for an increasingly stimulating
and interactive learning environment which is more responsive to the needs of
individual students. Despite the growing availability of 'off the shelf solutions' as a
result of considerable investment in TLTP, CTI and related initiatives, in the UK
alone, there are still a number of obstacles to the wide-spread adoption of educational
technology (including hypermedia) by academics including lack of time, lack of
training and lack of support staff (Hammond et al 1992; Laurillard et al 1993b; Barker
and Banerji 1994). Although there have been a number of collaborative approaches to
educational technology development (Dobson 1993), in reality, many academic staff
would prefer to develop their own individual teaching applications.

Whilst some obseryers, e.g. (Junkala I99l), are optimistic that almost anybody can
produce college level courseware. Rode and Poirot (1991) found that 65Vo of
computer literate staff at the University of North Texas were not disposed to writing
educational software. Institutional support for staff developing innovative teaching
and learning strategies is needed (Laurillard 1993a).

However, enthusiasm for hypermedia (also used here to include the subset of
multimedia) has not manifested a plethora of development.

The use of hypermedia as an alternative to traditional methods will not take place until
a cost-benefit analysis shows a clear advantage to hypermedia. Davis et al (Davis et al
1993) quoting Christie (Christie 1990) estimate that it takes between 100 and 150

hours to produce one hour of hypermedia instruction even for experienced developers,
an experienced lecturer preparing a one hour lecture session could produce the
requisite material in less than l0 hours. V/hilst in the short term a cost-benefit
analysis will show traditional approaches to have the edge, in the longer term and in
the context of open and distance learning, the balance changes as hypermedia shows
the potential for a major increase in flexibility of delivery and erosion of the temporal
and geographical constraints which dog traditional teacher-centred delivery.

Many academic staff a¡e now becoming proficient with word processors probably due
to the advent of cheap, easy to use packages and PCs which clearly make text
production more efficient. Similarly, easy to use hypermedia authoring tools which
produce more effective teaching materials would be likely to revolutionise hypermedia
development and use.

EXPRESSTVENESS OF METAPHOR
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There is a trade off between the expressiveness of an authoring metaphor and its

simplicity of operation, Chapanis (Chapanis 1991) calculates that 'versatility' is
negatively correlated to other ease of use parameters, i.e. programs that are versatile

(i.e. more complex) are not usually easy to use. To create educationally effective

hypermedia, the authoring tool needs to allow the author the ability to create

hypermedia that has the following identified features (Elliott et al 1995a):

o Multifaceted, multiperspective views of real world problems/issues;

o Active engagement;
o Flexible support of a number of different structures;
. Good search and query facilities;
. Support for different leaming styles;
o Interactive sequences;
. Appropriate node size.

Furthermore, authors need the ability to sufficiently reflect the knowledge domain

underpinning their completed applications. This means being able to display

information chunks in whatever form - sound, text graphics etc., with associated

navigation mechanisms - the system of hyperlinking. Some form of narrative, story-

line or guided discovery mechanism is needed in order to 'make sense' of a

hypermedia corpus (Elliott et al 1995b). It is essential also that users have learning
objectives and activities embedded within the hypermedia, i.e. active engagement.

Recommendations from others, e.g. (Molich & Nielsen 1990), show that novice
authors prefer simple minimalist human - computer interfaces, i.e. without too much

functionality displayed on the screen in the form of toolbars, pulldown menus and

floating pallets etc. The tension between simplicity of interface and sufficiency of
expressiveness is clear and may be impossible to give users the power to create

educationally-effective hypermedia without increased sophistication of tools.

ÄUTHORING METAPHORS

A range of authoring metaphors are used to construct educational hypermedia, the

book metaphor of e.g. ToolBook@rM, the control flow diagram e.g. IconAuthorrM

AuthorwarerM and the object oriented program metaphors e.g. Visual BasicrM, Visual

CrM, DelphirM, JavarM. The control flow metaphor, adopted in IconAuthor and

Authorwa¡e, tends to dictate the navigation decisions that users will make and does

not allow the author to 'see' the developing knowledge structure. The object oriented

programming metaphor is beyond the current abilities of most academic staff and also

does not allow the author to visualise the underlying knowledge structure.

CONCEPTMAPPING

Concept maps have been used extensively in education as a means of expressing

knowledge domains (Okebukola 1992), evaluating student misconceptions(Ross and

Munby l99l), as study aids, curriculum development (Barenholz and Tamir 1992)

even as a form of assessment (Beyerbach and Smith 1990). Concept maps are being

increasingly used as 'front ends' to hypermedia knowledge corpora, (Reynolds &
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Danserau 1990), (Miller 1995) and (Elliott et al L996). Concept maps ¿ìre viewed by
some as useful ways to access hypermedia (Gaines & Shaw 1995), (McAleese 1987).

Concept mapping could resolve some of the pedagogical and temporal issues

associated with the production of educational hypermedia. It is possible to post-

process concept maps to produce skeletal hypermedia which can be supplemented
with hypermedia material and functionality. Closely linking a concept mapping tool
with a hypermedia corpus would enable learners to create their own view(s),
extracting material as they browse and allow them to form their own notes, to be taken
away on suitable magnetic media. It is recognised that simple concepts maps are not
sufficiently expressive to allow for the features of educationally-effective hypermedia
and additional functionality may be required

The adoption of a concept mapping approach to hypermedia development raises a
number of fundamental issues. Creating a 'view' of a particular subject would seem

simple in theory but may be more difficult in practice. A concept map may prove a

transitory, rather than definitive, picture of the domain (Jonassen et al 1994). In well-
defined subject areas, where major interrelations are generally accepted, concept
mapping may be neither difficult nor transitory. Reader (Reader 1996) warns of the

dangers of forcing ideas into representations that are inappropriate, concept maps no
exception and are probably not the most appropriate representational system for all
knowledge domains or are insufficiently expressive as discussed below.

Expressing knowledge through concept mapping is one thing, doing this directly on a
computer is another. The analogy here is of people who create with pen and paper and

use a computer to present the creative work. Pen and paper are the creative medium.
Better word processing packages can facilitate composition directly at the keyboard.
Similarly, to facilitate the development of hypermedia through concept mapping
would seem a sensible and tangible goal.

Definition of Hypermedia

For the purposes of this study hypermedia is defined as the the interlinking of
computer based media units using hyperlinks ie hotwords, hot regions, hot media etc

which allows a human 'viewer' or user of the hypermedia to navigate around the units
of media. Computer based media includes text, sound, video, graphics, movement,
pictures, diagrams i.e. any media which humans use to convey meaning and can be

communicated via a computer screen.

There are many other hypermedia definitions however the one above is right for the
puposes of this study.

12
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Appendix I Raw Results of Principle Components Analysis

Ease of Learning SHAPE@

FACTOR ANALYSIS

Analysis number 1 Listwise deletion of cases with missíng values

Kaiser-Meyer-o1kin Measure of Sampling Adeguacy = .38018

Bartlet.t Test of Sphericity = L'17.34182, Significance = .00000

Extraction 1 for analysis 1, Principal Components Analysis (PC)

Initial Statistics:

Varíab1e Communalíty Factor Eigenvalue Pct of Var Cum Pct

vARo0001
vARo0002
VARO0003
VARO0004
VARO0005
vARo0006
VÀROOOO?
vARo0008
vARo0009
vARo001-0
vARo001L
vARo0012

VARO000l-
vARo0002
vARo0004
vARo0010
vARo0007
vÀRo0012
vÀRo0005
vARo001t
vARo0009

l_.00000
1.00000
t_.00000
1.00000
1.00000
1.00000
1.00000
l-.00000
1.00000
1.00000
L.00000
1.00000

6.30515
1.71616
1.42699

.95390

.55L23

.47338

.28206

.13884

.08722

.05049

.01090

. 003 68

52.5
66.8
78.7
86.7
91.3
95.2
97.6
98 -'7
99.5
99.9

100.0
100.0

1

3
4
5
6
7
ö

9
10
11

52
74

q

.3
o

.9

.6

.9

.4
)

.4

.1

.0

l-1
7
4
3
)
1

PC extracted 3 factors.

Factor Matrix

.37259

.36123

.36024

I2

6827 6

.05811
-. s4s05

. 1163 8vÀRo0006

vARo 0 0 03
vARo0008

vARo0001
vARo0002
vARo0003
vARo0 004
vARo0005
vARo0006

Factor 1 Factor 2 Factor 3

. 93 111

.9L7 44

.89291

.852r6

.8377 4

.7 6773

.7 4084

.69 69 6

.59078

-.00569
-.15031
- .009 64

.]-9454
-.L5627
-.34388

.5191-4
- . s1187

.46348

-.07923
.0347 0

-.21385
-.08008

.17 9 42
-.22864

.07229

.02439
- 557 87

-.78462
.58460

Final Statistics:

Variable CoÍununality Factor Eigenvalue Pct of Var Cum Pct

1
2
3

6.30515
1.'7t6]-6
L.42699

52
14
L1

5
3
9

52
66

5
ö
7

.87328

.86549

.7 49 49

. 843 11

.81850

.6L852

78
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vARo0007 75840 *

Varíable Communality * Factor Eigenvalue Pct of Var Cum Pct

VARIMA:K rotation 1 for extraction 1 in analysis 1 - Kaiser Normalization.

VARIMA;K converged in 6 iterations.

Rotated Factor Matrix:

Factor 1 Factor 2 Factor 3

vARo0008
vÀRo0009
vARo0010
vARo0011
vARo0012

vÀRo0002
vARo0012
vARo00LL
vARo0001
vARo0004
vARo0007
vÀRo001.0

vARo0009
vÀRo0005
vARo0006

vARo0003
vARo0008

Factor I
Factor 2
Factor 3

.2268t

.39348
-.0r.730

I3L84
79465
77785

.00004
-.70275

-.36286
.r7 9 46
.t]-475

.7686]- *

.87506 È

.7'1044 *

.7 4836 *

.75902 *

.86593

.858s6

.84903

.821_51

.80572

.7 8277

.65681

.33779

.02909
-.07078

.43064

.36991

.33532

.556L1

-.03945
.L45t2

-.15001
.11381
.23896

-.]-823]-
.t7259

37 669
s0756

.'7't949
- -707 42

Fact,or Transformation Matrix

Factor l- Factor 2 Factor 3

.86954
-.48020
-.11s33

49797
82t84
28732

. 043 19

.30657
-.95087
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Ease of Learning TBM

vARo0001
vARo0002
vARo0003
VARO0004
vARo0005
vARo0006
vARo 0 0 07
vARo0008
vARo0009
vARo0010
vARo00L1
vARo0012

FACTOR ANALYSIS

Analysis number L Listwise deletion of cases with missing values

Kaiser-Meyer-O1kin Measure of Sampling Adequacy = .50755

Bartlett Test of sphericity = t52-697L9' sígnificance = '00000

1-tailed Significance of Correlation Matrix:

' is printed for diagonal elements.

vÀR00001 vAR00002 vAR00003 vAR00004 vÄR00005

00053
o7L20
0001 0
00009
o4622
00472
0L571
00000
00103
o27 L0
25547

. ooe¿o

.00240

.00676

.t5392

.10153

.02578
-00322
.02429
- 14933
-26864

.11328

.03837

.01883

. r7 565

.46837

.03104

.27 679

.04096

.00376

.00021

.05823

.03709

.06008

.00086

.02429

. L9916

.77520

-00428
.00788
. L1865
.00025
.02028
.01114
.02028

vARo0006 vARo0007 vÀR00008 vAR00009 v4R00010

vARo0006
vARo0007
vARo0008
vARo0009
vARo0010
vARo001L
vARo0012

.o4049

.50000

.o236L

.00584

.00052

.00006

.37501

.00444

. 013 64

.01954

.24836

02868
01,554
3396s
75623

.00557

.01-354
-22292

03882
r'7520

vAR00011 vAR00012

VARO00L1
vARo0012 03 882

Extraction 1 for analysis 1-, Princípal Components Analysis (Pc)

Ini-tiaL Statistics:

Variable Communality Factor Eigenvalue Pct of Var Cum Pct

vARo000L
vARo0002
vARo0003
vARo0004
vARo0005
vARo0006
vARo0007
vARo0008
vARo0009
vARo00L0
vARo001l-
vARo0012

52.7
]-7.5
8.9
6.4
5.3
lq
1.9
1.6
1. t-

-7
.2
.1

1.0
1_.0
1.0
1.0
1.0
1.0
l_. 0
1.0
1.0
L.0
1.0
1.0

0000
0000
0 000
0 000
0000
0000
0000
0000
0000
0 000
0000
0000

1
2
3
4
5
6
7
8
9

10
1l-
T2

6.32919
2 .09833
t.07]-28

.7 6289

.636s3

.42490

.22838

.l-9665

. 13 654

.08600

.0192r

.01009

52 -7
70.2
't9.2
85.5
90.8
94.4
96.3
9'7 .9
99.0
99.8
99.9

100.0
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PC extracted 3 factors

Factor Matrix

Factor 1 FacLor 2 Factor 3

VARO000L
vARo0005
VARO0009
VARO0004
VARO 0 0l- 0
vÀRo0002
vARo0006
vARo0007
vARo0011
vARo0003

.903s6

.88984

.88888

.78093

.'7 4't 1,5

.'t3'757

.72985

.67 9 42

.67246

.59L32

-.32L95
.o47 64

-.20833
- .26't92
-.18845
- .29626

.56818

.00833

.37900

.42225

-.01-115
. 0453 6

-.01619
.20273

-.36866
.46308

-.19225
- .44067
- .331.67

.55264

Final StsaÈistics:

Variable conmunality Factor Eigenvalue Pct of Var Cum Pct

vARo00l-2
vAR00008

48700
43063

.'7 8227
-.70509

.7 563 4

.7352r

.7 0664
- 697 t3

L7 432
02603

.88423

.83269

vARo 0 00 1
vARo0002
vAR00003
vARo0004
vARo0005
VARO0006
vARo0007
vARo0008
vARo0009
vARo001_0
vARo0011
vARo0012

.92020

.84623

.83336

.72249

.796L4

.89247

.65587

.68327

.83377

.'t2965

.70585

.879s1

6.329t9
2.09833
r.07728

1

3

52 7
5
9

52.7
70.2
'79 .2

I7
I

VARTMAX rotation L for extraction 1 in analysis 1 - Kaiser Normalization

VARIMAX converged in 9 iterations.

Rotated Factor MaÈrix:

Factsor 1, Factor 2 Factor 3

vÀRo0002
vARo0001
vARo0004
vARo0008
vARo0009
vARo0005

VARO0007
vÀRo0011
vARo0010
vARo0006

vARo00L2
vARo0003

Factor 1
Factor 2
Factsor 3

-.06787
.3'7395

.30502

.01.216

.61_131

.18103
-.'7104L

87258
810 94
78003
73253
't3016
60093

04049
5026'7
27317
1 1555
5181-4
5r1 64

.28843

.09947

.19857
-.36512

.r7936

.4087 4

.284r3

.0992'7

.47 863

.080s8

.05560

.39428
- .03492

.63244

Factor Transformation Matrix

Factsor 1 Factor 2 Factor 3

.68713
-.60438

.4032r

39263
77586
49385
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Ease of Use SHAPE,

FACTOR ANALYSIS

Analysis number 1 l,istwise deletion of cases with missing values

Kaiser-Meyer-o1kin Measure of Sampling Adequacy = .53273

BartletÈ Test of Sphericity = 124.64758, Significance = .00002

Extraction 1 for analysis 1, Princípal Components Analysis (PC)

Initial Statistics:

Variable corìnunality Factor Eigenvalue Pct of Var Cum Pct

vARo 0 0 13
vARo0014
vARo0015
vARo001 6
vARo0017
vARo0018
vARo0019
vARo0022
vÀRo0023
vARo0024
vARo0025
vARo 0 02 6

vARo 0 02 6
vARo0024
vARo00l-3
vARo0022
vARo0014
vARo0017
vARo0023
vARo0015
vARo 0 02 5
vARo0019
vAR00018
vARo0016

vARo0013
vARo0014
vARo00L5
vARo0016
vARo0017
vÀRo0018
vARo0019
vARo0022
vARo0023

1.00000
l-.00000
1.00000
1.00000
1.00000
1.00000
1 .00000
1.00000
1.00000
1.00000
L.00000
1.00000

Factor 3

L
2
3
4
5
ç,

'l
a

9
10
11-
12

6.2I'156
1.60073
1.05494

.94270

.60344

.47 628

.4619!

.2928'7

.]-7582

.707 02

.05481

.01193

51.8
65.2
73 .9
81.8
86.8
90.8
94.6
97 .7
98.6
99.4
99.9

100.0

51
IJ
I
't
5
4
3

1

8
3
8
9
U

U

I
4
5
9
5
L

PC extracted 3 factors

Factor Matrix

Factor 1 Factor 2

.89772

.83509

.81703

.73432

.72595

.71880

.71-81-3

.68658

.66968

.60565

.5941,7

. s6493

-.08313
-.24530
-.05036
-.06089
-.51961
- .49975
-.2L066

.56087

.09523

.542]-0

.35273
- 47 048

.0207 0

.22382
-.L232L
-.49795

.22tO1

.L97 6t
-.41515

.08077

.04984
- .40296

.19893

.51.967

Final Statistics:

Variable conmunality Factor Eigenvalue Pct of Var cum Pct

1
2
3

5t
65
't3

51.8
13 .3
8.8

6.2
1.6
1.0

ð

2
9

68s25
84587
79249
8105s
80548
51703
82306
79089
73244

7756
0 073
5494
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FACTOR ANALYSIS

Variabfe Communality t Factor Eigenvalue Pct. of var cum Pct

vARI¡4Ax rotation 1 for extraction 1 in analysis 1 - Kaíser Normalization

VARIMAX converged in 7 iterations.

Rotated Factor Matrix

FacÈor 1 Factor 2 Factor 3

vARo0024
vARo0025
vARo0026

vARo0014
vARo00l,7
vAR00024
vARo002 6

vAR000t 6
vARo0015
vARo0018
vARo0 0 2 5

Factor 1
Factor 2
FacÈor 3

.2t928

.09183

.2t263

.38824

.80765 *

.46003 *

.80250 *

.90099

.87503

.7 859 4

.64508

.87 044

.8034s

.657 33

.44463

-.06925
.372L9
.]-9932
.33406

.35578
-. r-0808

.47 47 6

.52643

.72089

.5306s

.04]-32

.33990

80604
72787
7L087
54091

vARo0022
vARo0019
vARo 002 3
vARo0013

Fact,or Transformation Matrix:

.].0726

.10732

.36409

.420tr

]-5027
r6820
23954
458r.3

.54399

.11733
-.83085

Factor 1 Fact.or 2 Factor 3

.65274
- .682t9

.33064

s2 800
7277 0
447 62
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Ease of Use TBM

VARO00t-3
vARo001-4
vARo0015
VARO0016
vARo00l_7
VARO00l-8
vÀRO0019
vARo0022
vARo0023
vAR00024
vARo 0 02 5
VARO0026

FACTOR ANALYSIS

Analysis number 1 Listwise deletion of cases with missinq values

Kaiser-Meyer-O1kín Measure of Sampling Adequacy = .51-386

Bartlett TesÈ of Sphericity = I44.'74653, Significance = .00000

l--taíIed Signífícance of Correlation Matrix:

' is printed for diagonal elements.

vARo0013 VARO 00 14 vARo0015 vAR000L6 VÀR00017

vARo0018
VARO00l-9
vARo0022
vARo0023
VARO0024
vARo002 5
vARo0026

vAR00018 VAR00019 vAR00022 vÀRO0023 VARO0024

0002 6
06846
09090
20898
r-8899
00016
09844
00334
00000
04401
05402

. t-3 081

.07720

. 2 6800

.05100

.00084

.0030r-

.00596

.00003
- 00462
.1L328

00029
02992
0 0116
05504
39487
06991
04]-64
09341
2554]-

10709
00023
08160
39487
02 533
0491_3
061?0
2554L

.0L57 7

.24970

.06905

.10709

.202r1

.04853

.24066

.11_985

.72242

.07983

.15458

.03799

.24L66

01 664
0003 5
00000
03314
08L2L

.02247

. 053 18

.00558

.05823

00084
00558
01687

.03511

.05718

vARo0025 VARO002 6

vARo0025
VARO 0 02 6 50000

ExEraction 1 for analysis 1, Príncipal Component.s Analysis (PC)

Initial Statistics

Variable CommunaliÈy Factor Eigenvalue PcE of Var Cum Pct

vARo0013
vARo0014
vARo0015
vARo0016
vARo00L7
vÀRo0018
vARo0019
vARo0022
vARo 0 02 3
vARo 0 02 4
vARo 0 02 5
vÀRo002 6

1.00000
r..00000
t_.00000
l-.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1

3
4
5
6
7

9
10
1.1
1-2

5.93345
2.24862
1.2647 6

.88637

.49329

.45069

.25622

.2rr38

.11698

.08843

.04]-27

.00853

49 .4
68.2
tó.1
86.1
90.2
94.0
96. L
91.9
98.8
99 .6
99.9

100.0

49.4
78.'7
10.5

'7 .4
4.r
3.8
¿.r
1-.8
I.U

1

{

.1
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PC extract.ed 3fact.ors

Factsor Matrix:

vARo0024
VARO0014
vÀRo0023
vARo00L9
vARo0013
vARo 0 02 5

vARo002 6

vARo0018
vARo0015
vARo0016

Factor 1 Factor 2 Factor 3

88006
85054
84569
83324
8r7'7 4
7 156L

- .26806
-.22829
-.18051
- .24094
- .28938

.11_486

- .31105
- .02454

.02:-93
- -29557
- .31819

.36396

3s20s
60381
60?81
62265

-.7076r
.67264
.63542
.629 47

-L77 64
.r4532

-.21133
- -23272

Final Statistics:

Variable Communality

vA,Ro0022
vARo0017

60610
4 8191

-.26413
.33788

86183
85621.
80303

62960
s4 610

Factor Eigenvalue Pct of Var Cum Pct

vARo0013
VARO00L4
vARo0015
vARo0016
vARo0017
vÀRo0018
vARo00L9
vARo0022
vARo0023
vÀRo0024
vARo 0 02 5
vARo 0 02 6

. 853 68

.77 614

.81?85

.83780

.64464

.8381s

.83969

.83353

.'14826

.94372

.65't7 6

.65627

1
2
3

5.9
¿.¿
11

3345
4862
647 6

49 .4
18.7
10.5

49 .4
68.2

VARIMA;K rotation 1 for extraction 1 in analysis 1 - Kaiser Normal-ization

VARIMAX converged in 6 iterations

Rotated Factor Matrix:
Factor 1 Factor 2 Factor 3

vARo002 4
vARo00L3
vARo0019
vARo0014
vARo 0 02 3
vARo002 6

vARo0016
vARo0015
vARo001-8

Factor L
Factor 2
Factor 3

29177
26900
t_0645

.79049
-.46528
-.39830

94429
90'779
88849
78833
74376
53677

.18977

.r4758

. r-9130

.1.4522

.17 453
-.52684

.124L7

.08842

.7769'1

.36549

.40573

.30087

.09964

. 1r.13 6

.4265'7

vARo0022
vARo0017
VARO0025

Factor Transformation Matrix

Factor 1-

.3s724

.00622

.36727

.831-07

.7],6L3

.6s673

-.13959
.36297
.30267

Factor 2 Factor 3

.40737

.8847 4
-.23694

46264
027 43
88612
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Appendix J Analysis of Raw Results of Principle Components Analysis

Ease of Learning

Table A below shows the comparison of the items loaded against each of the factors
of each HAP from a PCA of the Ease of Learning scale. Items above the solid bar
have highest loadings against that factor, items below have loadings above 0.30.

Table A Comparison of items loaded against each factor for each HAP for Ease

of Use.

The items which had the best overall weightings against each factor from the scales

for both HAP were selected as shown in table B below

Factor TBM SHAPE

I

2

1

4
8

9

5
10

3

-
t2
I 1

2

7

1l
10

6.

1

9
5

12

,)

I

1

3

l2
3.

8

5

11

6

ä

-4 9
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1 2

1

4
10

I liked learning 'X'
'X' was easy to learn
I felt comfortable learning 'X'
It took too much time to learn 'X'

2 6

9

10

5

7

The ideas behind 'X' were difficult to appreciate
I often became confused learning 'X'
It took too much time to learn 'X'
I found 'X' difficult to understand
'When 'X' was explained it was obvious what to do

3 I gained a lot learning 'X'
'X' is no more difficult than other Windows based programs

3

8

Table B. Final list of items best loaded against each factor.
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Ease of Use

Table C below shows the comparison of the items loaded against each of the factors of
each HAP from a PCA of the Ease of Learning scale. Items above the solid bar have

highest loadings against that factor, items below have loadings above 0.30.

Table C. Comparison of items loaded against each factor for each HAP for Ease

of Use.

The items which had the best overall weightings against each factor from the scalees

for both HAPs were selected as shown in table D below:

Factor TBM SHAPE

1

24
I3
t9
t4
23
26
22
25

\
1^

2

16

l5
18

26
t7
25

3

22
t7
25
t4
23
26
18
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1 24
t4
L3

26

I felt comfortable using 'X'
I liked using 'X'
It was easy to use 'X'
It took too much time to use 'X'

2 l5
l6
18

26

I had no difficulty understanding how to use 'X'
The set of operations one needed to use were easy to remember
It was obvious what to do next
It took too much time to use 'X'

3 I really felt I had accomplished something using 'X'
I felt frustrated using 'X'
'X' was fun

22
23
25

Table D. Final list of items best loaded against each factor for Ease of Use
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Appendix K Evidential Data Bits Indexed on Transparency of Operation

Mental Model Match

0.S.R. NUD.IST Power version. revj-sion 3.0.4 GUI.
Licensee: geoff.

PROJECT: TNTRVWS, User Geoff Elliott, 5:44 pm, 17 Aug, 1998.

i*******t***i*******************i*******tt*************t************************
(2 2 2 3 2') /Ease/eou/Transparency/operation/MenEal Model
t** No Defínition
+++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUME¡il|: s03rvt
+++ Retrieval for this document: 5 uniLs out of 282, = I.8*
++ Text units 6?-71:

67 *Picture TBM 6: Page for Support Staff

68
69 G: What did you do next?
70
'lI We put in the heading in there at the top but I'm not sure how you did

it. To get au fait with this I woul-d have to do it a number of times.
I think I have a mental block on learning these sorts of things.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LTNE DOCUMEMT: sO mJ
+++ Retrieval for this document: 3 units out of 559, = 0.54t
++ Text unit,s 3 89 -3 91 :

389 * confusion TBM G: was there anything confusing about using ToolBook@ z

390
391 Well T thinks its which bits go in the contents and are related-to cos

otshrwise if its wrong you find that you end up going round in circLes
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIüI: s05ms
+++ Retrieval for this document: 9 units out of 412' = 2.2*
145 *Picture SHAPE@ 9 crRl-cricked concept
++ Text units 1-49-1-57:
:-49 I would then decide whether each concepÈ was atomic or (pauses) composite
150
151- G: What did you feel about the idea of atomic/composite?
L52
153 I didn't understand what atomic means, its not a word I would ever use.

I am fa¡niliar with the idea of owners and o\4ned
154
155 G; How long did it take to underst.and what atomic means?
L56
1,51 Composite means t.here are other levels underneath atomic means you are at

the lov/est level, - detail level
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: sOSfb
+++ Retrieval for this document: 16 units out of 561, = 2.9*
++ Text units 37-39:

37 *cenerar SHAPE@vnilt generar impressions did you have using SHAPE@z

38
39 I can see its potential. You have to build up something. My only

negative cornmenÈ would be a help menu. My feeling is that coming frorn a
conputing background where I'm used to top-down design. I can think in
that way but then actually building up that on the conputer as-you-go,
its not quite as easy to see the top-down desiqn you are doing on paper
(where) its easier to see the thing developing, this way tends to be a
bit piecemeal.

++ Text units 374-386:

374 *ceneral TBM what general impressions did you have using ToolBook@z

375
3'16 I did.rÌ'ts find it particularly easy it wasn'u very intuitsive

frustrating
3'77

I found it
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318
379
380

c,' l¡lhy

There seem to be there's quite aLot of pulldown menus which you would
have to go behind the menus to find out whaE you have go do.

381
382 IE's fairJ.y easy to get lost but then that could well have been because

having usea SfIAPE@which to me seemed to have more strcucture to it
383

384 *Id.eas TBM How easy did you find the ideas behind ToolBook@ to grasp?

385
386 Eventually it was ok. there was one or two things there I didn't think

were easy again its that idea of top-down design whcih obviuosly tBM
doesn't do.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s11tc
+++ Ret.rieval for this document: 6 units out of 291,
++ Text units 58-60:

= 2.t*

58 *Ideas TBM How easy !ùere the ideas to grasp?

59
60 WeIl pretty easy but thats because I am familiar witsh the concepts

already |m nots familiar with ToolBook@ and the way it does its but it
looks as how you would expect it t.o.

++ Text units 125-127:

L25 *EOU TBM What makes a program easy to use

L26
I21 A program that once youv'e learned the fundemeneals the extra bells and

whistles follow along the same pattern so you don't have to adopt a
another dialogue strategry the other feaLures follow ghe same sty]e.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENTi sLSaj
+++ Retrieval for this document: I units out of 387, = 2.7*
++ Text uniE.s 346-353:

346 *Easy SIIAPE: Was there anything about SIL4PE@th.t made it easy in
producing an application tshat matched the objectives of the exercise?

347
348
349
350
351
352
353

6L
ó2
63
64
65
66

The use of graphics makes it easier?

G: Why?

IEs the way I thínk I suppose vrhen I'm creating the structure I like to
keep tshe structure in my mind and this is a strcuEure I'm creating.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s20rk
+++ Retrieval for this document: 7 units out of 583, = 1.2t
++ TexÈ units 60-66:

60 *General TBM l¡lhat general impressions did you have using ToolBook@Z

Could be more userfriendly

G: In what sense

I automatically wanted to structure it with a main headings and
subheadings but nothing allowed me to do that.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCLMÐItrT: s36Kt
+++ Retrieval for this document: 3 units out of 578,
++ Text units l-95-l-97:

0.52t

l-95 *Difficult TBM Was there anything about ToolBook@ that made it difficult
or unsatisfacÈory in producing an application that matched the objectives
of the exercise?

l-96
]-91 If tshere was an idiot proof inÈroduct.ion to TBM it wouldn't be Èo

difficult. IE doesn't seem that complet.icated. If you don't know what
words to ask you can'E get into it.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retrieved = 57
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+++ Ret.rievals in I out of 27 documenEs, = 30t.
+++ The documents with retrievals have a total- of 3653 text units,

so tsext units ret.rieved in t.hese documencs = 1.68.
+++ Al-l documents have a total of 9235 text units,

so text uniEs found in these documents = 0.62*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Logic of Operation

0.S.R. NUD.IST Power version, revision 3.0.4 GUI
Licensee: geoff.

PROJECT: INTRVWS, User Geoff E11iott, 5:44 pm, 1? Aug, 1998

******************************È**********t*f,*l*****i****************************

(2 2 2 3 3') /Ease/eou/Transparency/operation/Logic of Operation
*** No Definition
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIü|: s03rw
+++ RetrievaL for this document: 3 units out of 282, = I.L*
++ Text units 25-27:

25 *Confusion TBM Was there anything confusing about using ToolBook@ ?

26
2'7 Yes the confusion I had was the operat.es - what I had to press.
++++++++++++++++++++++++++++++++++++++++
+++ ON-IJINE DOCUMEMI: s04mj
+++ Retrieval- for t.his document: 6 unj-ts ouL of 559, = 1.1t
++ Text uniEs 306-308:

306 *nasy SHAPE@Was there anythinq about SIIAPE@thut made it easy in producing
an application tshat matched tshe objectives of Ehe exercise?

307
308 Straightforvrard to follow
++ Text units 314-316:

374 "Eou SHAPE@AfI". having learnt to use SHAPE@ do you have any generaL
thoughts on what makes a program easy to use?

315
316 Same transparency and logic of operation
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s10pb
+++ Retrieval for this document: 3 units out of 416,
++ Text units 79-81:

0.72*

'79 *Confusion TBM: Was there anything confusing about using TBM?

80
8l- No its stsraight forward its just knowing \,¡hat to do
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s28ds
+++ Ret.rieval for this document: 6 units out of 5'72, = I.0*
++ Text units 60-65:

60 *General SHAPE@vøat general impressions did you have using SHAPE@z

61
62 I think if you want to do it properly you rea11y need to sÍt down and

think it through and the links between different things. I think I would
feel more confident doing it on paper first. But I can see its value in
relation to education and lecturíngr

63
64 Its quite user friendly and it allows you to go through it in a logical

way.
65
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s35db
+++ ReÈrieval for this document: 5 units out of 528,
++ TexE unit.s 29-33:

0.95t

29 *General SHAPE@vlnilÈ general impressions did you have using SHAPE@z
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30
31

a)
33

It seemed to be working pret.ty well- it didn't seem Eo i.nÈerrupt the
thinking thats I was having about the topic. There was the odd occasion
where I feft I was being driven down a kind of knowledge syscem and in
facE I was already beginning to see how thi.ngs aE differenE levels coufd
be interraÈed rather than simply be functions of the previous 1evel. I
think I needed the instrcution, tshe icons sti11 did not have any meaning
Eo ne.

Maybe its the power of the cmapping that exposes these hierarchies of
thinking which nakes it more threatening and a testament Eo iLs
usefulness that it should make you feel like that. If you'd asked me to
write a text abouc the faculty I wouldn't feel like Ehat.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEI\IT: s36kt
+++ Retrieval for this document: 5 units
++ Text units 97-l-01:

out of

97 *Picture TBM 3 opening page of ToolBook@

578, 0.87t

98
99
100
t_ 01

G: What do you do here?

You have Eo go to object I thínk although I wouldn't have done that, I
would have gone onto file assuming I h¡anEed Lo open something I assume
file is something that is already there, I couldn't see the logic of
obj ect.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total nu¡nber of text units retrieved = 28
+++ RetrievaLs in 6 out of 27 documents, = 22*.
+++ The documents with retsrievals have a total of 2935 texE units,

so texts uniÈs retrie\ted in Èhese documents = 0.95t.
+++ All documents have a Eotal- of 9235 text unils,

so text uniE.s found in these documents = 0.30t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Operational Momentum

Q.S.R. NUD.IST Power version, revision 3.0.4 GUI.
Licensee: geoff.

PROJECT: INTRWS, User Geoff EIliott, 5:44 pm, 1-7 Aug, 1998

(22 2 3 4l /Ease/eou/Transparency/operation/operationalMomentum*** No Definition
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s05ms
+++ Retrieval for this document: 3 units out. of 4L2, = 0.13*
++ Text ùr¡iLs 224-2261

224 *objectives SH.APE: How welÌ do you think S|IIAPE@allowed you to achieve the
objectivesof the exercise?

225
226 I haven't done the deEail and how easy iE is to put in the bells and

whistles at tshe detail 1evel but its easy to do that (the structure)
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s08fb
+++ Retrieval for this document: 12 units out of 561, = 2.I*
++ Text units 289-291:

289 ÈDifficult SHAPE@was there anything about SHAPE@ that made ic difficult or
unsatisfactory in producing an application that matched the objectives of
the exerci-se?

290
29! As long as the person using it can flick backwards and forewards and

doesn't get lost in where they are going there's no problem. As long
that's made quíte clear how to go backwards and forewards there's no
problem.

++ Text units 374-382:

3'74 *ceneral TBM What general impressions did you have using ToolBook@f

375
3'7 6 I didn't find its partsicularly easy it wasn't very intsuitive. I found it
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frustrating
37'7
378 G; Vùhy
379
380 There seem to be there's quite alot of pulldown menus which you would

have to go behind the menus to find out brhat you have to do.
381
382 lt's faj.rly easy to gel lost buts then that could well have been because

having usea SIIAPE@which to me seemed Lo have more strcucture Èo ic
++++++++++++++++++++++++++++++++++++++++
+++ ON-IJINE DOCIJMEIüT: slOpb
+++ Retrieval for this document: 3 units out of 4L6, = 0.'12*
++ Text units 79-81-:

'79 *Confusion TBM: Was there anything confusing about using TBM?

80
81 No its straight forward its just knowing what to do
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: S12pc
+++ Ret.rieval for this document: 1 unit ouE of 34L, = 0.29*
325 *comparison How do you think ToolBook@ arra SHAPE 

"o^put" 
wj-th each other

++ Text units 330-330:
330 My initiat reaction is thats I preferred Tbook cos it was easier to use

buE I think if I wenÈ ínYo SHAPE@a loc more you could probabl-y get a
better picture of whatb your structuring quicker cos you can see your
concept titles. rn the long run ï thibk SHAPE@wouId give me a better
module package but it would tak eme longer to get there. I would
probably find Tbook easier to use but I would probably have to go back
and make arnendments. r got a feeling with SHPA that if you did it
properley to starÈ you wouldn't end up going back to it as much.

++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s1.8aJ
+++ Retrieval for this document: 7 units ouÈ of 387, = 1.8t
++ Text units 80-85:

80 *Picture TBM 3 opening page of ToolBook@

8L
82 rts a bl-ank page waiting for some input although its not very clear.
83
84 G: Would you know what to do next?
85 I'd probably go into the help menu
93 *Picture TBM 5 Page input box
++ Text uniÈs 100-100:
100 Probably now, from this point on I could probably create some more work

it was being faced with a blank page I couldn't remember how to get
sEarted There r^rasn'È a cursor blinking

++++++++++++++++++++++++++++++++++++++++
+++ ON-IJINE DOCUMENT: s2OrK
+++ Retrieval for this docu¡nent: 5 units out of 583, = 0.868
++ Text units 76-80:

76 *Change TBM G: Was there anything about ToolBooko you woul-d change?

77
tó To be able to structure your pages or being able to show the links or the

main frame. The remembering where the page and the history functions was
a Iittle bit annoying.

79
80 G: I'd J.ike you to connent on the follow screens
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s25ar
+++ Retrieval for thís document: 4 units out of 391,
++ Text units 215-218:

= 1.0*

2L5 *Easy SHAPE: Was there anything about SIIAPE@th.c made it easy in
producing an application that matched the objectives of the exercíse?

276
2I7 I guite liked the idea of the boxes and move things around
2L8
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s26Ts
+++ Ret.rieval for tshis document: 4 units out of 561, = 0.71*
++ Text units 391-394:

391 *rdeas TBM Hort¡ easy did you find the ideas behind ToolBook@ Èo grasp?
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392
393 Same as before but a stighEly different way of presenting the info I

thibk thi.nk the general understanding of achievement of where you wanted
to get to is there but a slighÈ1y differnt method of achieving it, rather
E.han seeing the links physically your having to knoh¡ more precisingly
where you r¡rant. to go after when you're in a pratícu1ar levef. In oEher
words you have to have the whole thing mapped out at the start

394
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s35db
+++ Retrieval for t.his documenE: 5 uniEs out of 528, = 0.95t
++ Text units 29-33:

29 icenerar SHAPE@vøat general impressi-ons did you have using SHAPE@z

30
31

32
33

Its seemed to be working pretty well it didn't seem to interrupt the
thinking that r was having about the topic. There was the odd occasion
where f felt I was being driven down a kind of knowl-edge system and in
fact I was already beginníng to see how Ehings at different levels could
be j.nÈerrated ratsher Ehan simply be functions of the previous Ievel. I
think I needed the instrcution, the icons still did noE have any meaning
tso me.

Maybe its the power of the cmappíng that exposes these hierarchies of
thinking whích makes it more threatening and a testament Eo its
usefulness that it should make you feel like Lhat. If you'd asked me to
write a text about the faculty I wouldn't feel like t.hat.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s36kt
+++ Retrieval for this documents: 2 units out of 578,
++ Text. uniL.s 541-542:

0.35t

541 *r;oL SHAPE@AfI.. having learnt Lo use SHAPE@ do you have any generaL
thought.s on what makes a program easy to Learnr

542 What I guite liked was when I tlæed the words in it came up automatically
with a series of boxes you could see hrhat was going on. r r,tasn't quiEe
sure how I was going to move them around but I felt I had to move them
around so I could see the next loqical sEage.

++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: s37hJ
+++ Retrieval for this document: 6 unitss out of 549, = l-.1t
++ Text uniEs 384-386:

384 * Confusion TBM G: Was there anything confusing about using ToolBook@ z

385

386 The difference between this and SHAPE@aecause with this you have to
reme¡nber more becuase it goes onto the nexrt. page and you havn't got the
information there With the concept maps you've got more infor¡nation in
front of you.

++ TexÈ units 388-390:

388 *change TBM G: Was there anything about ToolBooko you would change?

389
390 No, is a bit more connfusing, you have Eo use the program more and if

you're not a computer person it might be more off-putting.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total nu¡nber of text units ret.rieved = 52
+++ Retrievals in l-1 out of 27 documents, = 418.
+++ The docrnents with retrievals have a total of 5307 text units,

so t.ext units reEríeved in these documents = 0.98t.
+++ All documents have a toEal of 9235 text units,

so texE units found in these documents = 0.56*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

NoiseÆconomy of Dialogue

0.S.R. NUD.IST Power version, revision 3.0.4 GUI.
Licensee: qeoff.

PRO,JECT: INTRWS, User Geoff El1iott, 5:45 pm, 17 Aug, l-998
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******************i*****************************tt**************l***************

(2 2 2 3 5') /Ease/eou/Transparency/operation/Noise-Economy of Dialogue
*** No Definition
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s05ms
+++ Retrieval for t.his document: 9 units ouE of 4],2' = 2.2t
++ Text uniLs 242-2442

242 +Easy SHAPE: Was Ehere anyEhing about SIIAPE@th-t made it easy in
producing an application that matched uhe objectives of the exercise?

243
244 Not too many buttons
++ Text units 302-307:

302 *General TBM: lrlhat general impressions did you have using TBM?

303 I found it confusing
304
305 G: Vrlhy
306
307 I understand the concept but I don't like the screens r don't like way

that its says I am on page 3, what's page 3 what's page 1 and 2

understand any of that. I've got all these blank pages sitting
of me - what are they for - I don't want to see those.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s08fb
+++ Retrj.eval for this docu¡nent: 10 unitss out of 561, = 1'8t
++ Text unit.s 298-300:

I don't.
in from

298 *r:oL SHAPE@Aft.t having learnt to use SHAPE@ do you have any general
thoughts on what makes a program easy to learn?

299
300 A sma11 set of instrcutions also error messages - walk back
++ Text units 374-380:

314 tceneral TBM What general impressions did you have using ToolBook@z

375
376 I didn't find it particularly easy its wasn't very intuitive. I found iÈ

frustrating
37'7
37I G; I¡lhy
379
380 There seem to be there's quite alot of pulldown ¡nenus which you would

have E.o go behind the menus to find out what you have to do-
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s10pb
+++ Retrieval for this document: 13 units out of 476, = 3.1t
++ Text units 1?2-1-74:

I72 *EoU TBM After having learnt. to use ToolBook@ do you have any general
thoughts on what makes a program easy to use?

]-73
L74 The more basic it ís the more
++ Text urrí|us 246-252l.

246 *Ideas SHAPE: How esy did you find the ideas behind SHAPE@ to grasp?

241
248 r little bit more difficult
249
25O G; V'lhy was that?
25L
252 I seems to be a little bit more complicated
++ Text units 390-392:

390 *EoU SHAPE: After having learnt to use SHAPE@ do you have any general
tshoughts on r"that makes a program easy to use?

391
392 Easy sEeps/ small steps. simple steps
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s2ork
+++ Retrieval for tshís documenE: 5 unit.s out of 583,
++ Text units 76-80:

= 0.86t
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'76 *Change TBM G: Was there anything about ToolBook@ yo, woul-d chanqe?

11
10 To be able to structure your pages or being able to show the lj.nks or the

main frame. The remembering where the page and the hisE.ory functions was
a Iittle bit annoying.

79
80 G: I'd like you tso cornment on the fol1ow screens
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S25Ar
+++ Retrieval for this document: 2 units out of 391, = 0.51-*
++ Text. units 258-259:

258 *Confusion TBM: Was there anyLhing confusing about using TBM?

259 Sheer quantity of information avaj.lable at the top , 'history' confused
me a bit - I wasn't too sure the business about the author and the other
one. I underst.ood the idea behind it but whether I could have found it

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s28ds
+++ Retrieval for Lhis document: 7 units out of 5'72, = 1,.2$
++ Text. uniÈs 325-328:

325 *EoL SHAPE@Afts.. having learnt to use SHAPE@ do you have any general-
thoughts on what makes a program easy to learn?

326
321 Not having too many different commands.
328
++ Text units 544-546:

544 *EoU TBM After having learnt tso use TOolBook@ do you have any general
thoughts on what. makes a program easy to use2

545
546 Too much invleved language - you have to use the language
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEMT: s36kt
+++ Retrieval for t.his document: 9 units out of 578, = 1.68
++ Text units 204-207:

204 *EOL TBM After having learnt to use ToolBook@ do you have any general-
thoughts on what makes a program easy to learn?

205
206 Limited number of instructions/options.
207
++ Text units 209-213:

2Og *EOU TBM After having learnt to use ToolBook@ do you have any general.
thoughts on what makes a program easy to use?

2ro
27L S j.mplicity
21-2
2I3 G: What do you mean by simplicity
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retrieved = 55
+++ Retrievals in 7 out of 27 documents, = 26*.
+++ The docurnents with retrievals have a Eot.aL of 351-3 text units,

so text units retrieved in these documents = 1.6t.
+++ AlL documents have a total of 9235 text units,

so text units found in these documents = 0.60*.
+++++++++++++++++++++++++++++ ++++++++++++++++++++++++++++++++

Internal Consistency

0.S.R. NUD.IST Power version, revision 3.0.4 cUI
Licensee: geoff.

PRO,IECT: IMIRVWS, User ceoff Elliott, 5:46 pm, 17 Aug, 1998

***********f,*******************t**********************t*ì*******i***************

(2223 62) /Ease/eou/Transparency/operation/Consistency/Internal*** No Definition
++++++++++++++++++++++++++++++++++++++++
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+++ ON_LINE DOCUMENT: S].].Tc
+++ ReE.rieval for this document.: 3 units out of 291, = 1.0t
++ Text uniEs 125-127:

]-25 *EOU TBM What makes a program easy to use

726
I2'7 A program that once youv'e learned t.he fundemenEaLs Ehe extra belLs and

whisEles folIow aLong the same pattern so you don't have to adopt a
anocher dialogue strat.egy the otsher features follow the same style.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LTNE DOCUMENT: s18aj
+++ Retrieval for this document: 3 units out of 387, = 0.78*
++ Text uniEs 154-156:

1-54 *EoU TBM After having learnt to use ToolBook@ do you have any general
thoughts on what. makes a program easy to use?

l-5 5
l-56 Familiarity with certain icons and navigaEion melhods.
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,TNE DOCUMENT: s2OrK
+++ Retrieval for this document: 13 units out of 583, -- 2.2*
207 *Diffícu1t TBM Was there anything about ToolBook@ thac made ít difficult
++ Text :units 209-22L:
209 Lack of concept map - hierachy
270

2TT *Easy TBM Was there anything about ToolBook@ that made it easy in
producing an application that matched Èhe objectives of the exercise?

2L2
2L3 Fairly straightforward and tshere was a logic to it but if you got into a

fairly big application you will need a piece a paper
2L4

275 *EoL TBM After having learnt Eo use ToolBooko do you have any generaL
thoughts on what makes a program easy to learn?

2I6
217 Needs a sort of logic to it and j-ts structure and menus so that fì.f you

need to get back to somethinq its fairly easy to find out h¡here -
Obviousness.

278

219 *EoU TBM After having learnt to use ToolBooko do you have any generaf
thoughts on what makes a program easy to use?

220
22L Consistency, different objects don't have different rules - standardised.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retrieved = 19
+++ Ret.rj-evals ín 3 out of 27 documents, = 11*.
+++ The documents with retrieval-s have a total of 1-26L text units,

so text uniEs retrieved in these documenLs = 1.5t.
+++ All documents have a total of 9235 text units,

so text units found in these documents -- 0.2I*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

External Consistency

0.S.R. NUD.IST Power version, revision 3.0.4 GUI
Licensee: geoff.

PRO.fECT: INTRVWS, User ceoff Elliott, 5:45 pn, 17 Aug, 1998

(222 3 6 1) /Ease/eou/Transparency/operation/Consistency/Externalf,** No Definition
++++++++++++++++++++++++++++++++++++++++
+++ ON.LINE DOCUMEI{T: sO5ms
+++ Retrieval for Ehis document: 2 units out of 412, = 0.49\
++ Text units 254-255:

254 *EOU SH.APE: After having learnt to use SHAPE@ ao you have any generaL
t.hought.s on what makes a proqram easy to use?
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255 Consistent with other programs - balloons . hoE but.tons
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s12pc
+++ Retrieval for this document: 3 units out of 341, = 0.88t
++ Text units 130-132:

*EoU TBM After having learnt to use ToolBook@ do you have any general-
t.houghts on what makes a program easy to use?

Same ansv¡er as easy to learn - Windows format being able to use a mouse
and the visual display.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: s18aJ
+++ Retrieval for this document: 7 units out of 38?,
++ Text units 149-152:

130

l-3 t
732

= L.8t

149 tEoL TBM After having learnt to use ToolBook@ do you have any general
thoughts on what makes a program easy to learn?

150
l5L Conforms to general Windows approach. if you're familiar with Windows

you can navigate your way around reasonably we1l.
1.52
++ Text units 154-1563

154 *EOU TBM After having learnt to use ToolBooko do you have any general
thoughts on whae makes a program easy to use?

155
156 ramiliarity wit,h certain icons and navi-gation methods.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retrieved = 12
+++ Retrievals in 3 outs of 27 documents, = 11t.
+++ The documents with retrievals have a total of 1l-40 text uniÈs,

so text units retrieved in these docurnents = 1.18.
+++ All documents have a total of 9235 text units,

so text uni-ts found in these documents = 0.13*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++
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Appendix L Evidential Databits lndexed on Effect of Computer Skill

Low Computer Skill

SHAPE@

Q.S.R. NUD
Licensee:

IST Power version, revision 3.0.4 GUI

PRO.JECT

geoff.

INTRVWS, User Geoff Elliotst, 6:46 pm, 17 Aug, 1998

(l 4l 1 l.1) /Project/SHÀPE/questions/Define/csm/Low*** Definítion:
See memo for node definition.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S03RW
+++ RetrievaL for this document: L0 units out of 282, = 3.5t
++ TexE units 121--l-30:

121, *Define SHAPE@ Describe tso me what SHAPE@ aoesz

SHAPE@ takes concetps and al-l-ows you to break them down into dj-ffernt
concetps and differnt relationships beEween those. You take a cocnetp
and break it down into lo\^rer levels. A cocnetp may be mì.sleading because
it could be jusE a subject.

724
L25
L26
L2'7
L28
L29
1-3 0

122

1-23

49
50

51
52

G: And whet. happens then

A better understandinq how the whole thing is interlinked

c: What happens to those links?

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEMT: SO4mJ
+++ Retrieval for tshis document: 6 units out of 559,
++ Text units 48-53:

1.1t

48 *Define SHAPE@ Describe Èo me what SHAPE@ aoesz

It provj.des a file which gives info on a parlicuLar topic in a
hierarchical fashion so it will sEart ith the most general concept and
then break that down Èo another lower level of concepEs particualarly one
you \^rant and that will break it down even further and so on and so on
untíl you have qot down to the ]o\4rest level- where it will actually give
you the info you want.

IE allows you - people don't necessarily know whta you want or how its
going to be described cos you're trying to find something and you can't
find it in the index cos the index its under is slightly different
wording and able to go in and look around fairly easy and find out how
iEs been descirbed and where its been put.

53
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S25AR
+++ Retrieval for this document: ? units out of 391,
++ Text units 5-1,1:

5

6

1.8t

*Define SHAPE: Describe to me what SHAPE@ aoesz

SHAPE@wi11 create a piece of work that is built up of different concepts
Ehe top concepts can then be broken dol^m into subsidiary Levels and the
links beEween those subsidiary levels can all be hyperlinked together.
Ant t.here for it is possible once the thing is created to jump from one
to the other \.rhere ever direct links made and you can also move to
separate pages.

G: And what would the final result be

The final result would be a concept docunenE that can be linked

7

I
9
10
11
++++++++++++++++++++++++++++++++++++++++
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24
¿5

+++ ON-LfNE DOCUMEIff: 535db
+++ Ret.rieval for t,his document: 6 units out of 528,
++ Text units 23-28:

1_ 1*

23 *Define SHAPE@ Describe to me what SHAPE@ aoesz

It ofers a vehicle of sequent.ial ordering of info and converts some
ghoughtss about importants concepts that relate to a subject and puts them
into a kind of hierarchical strucEure that offers the opportuniLy to
connect one level to another Level. and then within levefs iE also offers
the opportunity to show how different subconcepts link together.

26
27 To t.ranslate a curriculum into some mult.imedia application
28
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEMT: 536kt
+++ Retrieval for this document: 8 units out of 578, = 1.4t
++ Text units 268-275:

268 *Define SHAPE@ Describe to me what SHAPE@ aoesz

269
270 It basically allows in an lT version of concept mapping j.t allows Links

to be made between concepts or 'bungs' of relevant informaEion
27t
272
273
274

G: VùhaE is the purpose of it?

I assl-me its
linked to ít

275
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: S37hJ
+++ Retrieval for this document: 9 units ouE of 549,
++ Text uniÈs 48-56:

= l-.6t

48 *Defi-ne SHAPE@ Describe to me what SHAPE@ aoesz

It enables the user to develop ideas and concepts using this particular
packages and technology.

like an index if you look up something it tel1s you what is

49
t^

51
>2
53
54

G: To what purpose?

Brings teaching out of the Victorian age and assists l"rith the breakdown
of the fear of computers.

55
56
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of E.ext units retrieved = 46
+++ Retrievals in 6 out of 27 documents, = 22*.
+++ The documents with retrievals have a total of 2881 text units,

so text unitss ret.ri-eved in these documents = 1.6*.
+++ All documents have a total of 9235 text uniEs,

so text units found in these documents = 0.50t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Q.S.R. NUD.fST Power version, revision 3.0.4 GUI
Licensee: geoff.

PRO,fECT: INTRVWS, User Geoff El1iott, 6:48 pm, 1-7 Auq, 1998

TBM

(7 5LI27') /Project/TBM/questions/Define/csm/Low*** Definition:
See memo for node definition.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S03RW
+++ Retrieval for this document: I units out of 282, -- 2.8*
++ Texts units 9-16:

9 *Define TBM Describe to me whaÈ ToolBook@ aoesz
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10
11 It creates a means of communication information on the computer between

different pages which are not -- Are linked.
t2
13 G: What purpose would t.hat be for?
I4
L5 For any form of communication
16
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S04nj
+++ ReÈrieval for this document: 4 units out of 559,
++ TexE units 376-379:

0 .12*

376 *Define TBM Descríbe to me what ToolBook@ does?

3?8 It. provides by a book so I suppose rather than a map it provides an index
379
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S35db
+++ Retrieval for this document: 4 unitss out of 528' = 0.76t
++ Text units 357-360:

351 *Define TBM Describe to me what ToolBook@ does?

358
359 It enables you to create paqes of a book and then to decide whether there

are any direct links between
360
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S36kt
+++ Retrieval for Èhis documenÈ: 4 units out of 578,
++ Text units 50-53:

0. 69*

50 *Define TBM Describe Eo me w¡rat ToolBook@ does?

51
52 ft allows in 'booked' form, people to s\¡ritch from mat.erial at Ehe end of

the book to materlal at the beginning of the book without necessary
turning all of the pages a cross referencing system' A sort of Layering
process

53
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 537hj
+++ Retrieval for this document: 8 units out of 549,
++ Text units 368-375:

= 1.5t

368 *Define TBM Describe to me what ToolBook@ does?

369
310 TBM allov¡s you as an author to produce pages thaE you can move ideas from

one to another and provide links with.
3'7L
312 G; For what purpose
373
374 To take general ideas and formulate and expand them.
3'75
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total nu¡nber of text units retrieved = 28
+++ Retrieval-s in 5 out of 27 documents, = 199.
+++ The d,ocuments with retrievals have a total- of 2496 text units,

so text units retrieved in these documents = 1.1*.
+++ AlL docì.rments have a total of 9235 text uníts,

so text units found in these documents = 0.30*.
++++++++++++++++++++++++++++++++++++++++++++++++++++

Intermediate Computer Skill

SHAPE@

Q.S.R. NUD.IST Power version, revision 3.0.4 GUI

+++++

Licensee:

PROJECT:

geoff.

INTRVWS, User Geoff E1liott, 6:47 pm, 17 Aug, 1998
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l'7 4IIL2't /Project/SHAPE/questions/Define/csn/fntermediate*** Definit.ion:
See memo for node definition.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: Sl-0PB
+++ Ret.rieval for this document: 7 units out of 4L6, = 1.7*
++ Text units 234-240:

234 *Define SHAPE@ Describe to me what SHAPE@ aoesz

Its just developing Èo a topic, its like a family tree which relates to
it or there. It's l-ike you have a specific objective and you have got
these objectives underneaEh attached to it and all interelated. It gj.ves
you an overview of all the sub topics related to the major topic.

237

c: Does it do the same as ToolBook@, or less or more?

235
236

238
239
240 Probably a 1itt1e biÈ more ín depth.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S12PC
+++ Retrieval for this document: 6 units out of 341,
++ Text uni.ts 181-186:

1- 8*

181 *Define SHAPE@ Describe to me what SHAPE@ aoesz

]-82
l_ 83 Líke the other (Tbook) is the actual mechanism for putting che structure

in place. V,lhere as with the other one tyou were developing pages with
thj.s one your'e developing concepts. The principle is the same you are
dividing the faculty intso varíous headings and sub dì.viding them again.

784
185
l-86
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S1.8aJ
+++ Retrieval for this document: 5 units out of 387,
++ Text units 203-207:

1.38

203 *Define SHAPE: Describe to me vrhat SHAPE@ aoesz

204
205 It allows you to set up a framework for a híerarchy of seclions and pages

within sections.
206
20'7
++++++++++++++++++++++++++++++++++++++++
+++ ON_LINE DOCUMENT: 52OrK
+++ Retrieval for this documents: 9 units out of 583,
++ Texts units 271-279:

= 1.5*

27L *Define SHAPB@ Describe to me what SHAPE@ aoesz

272
aaa Creates concept maps, - it looks as if it sits on top of TBM and so you

can diagrammatically show the various links between the sections and
hierachy of each page.

274
275 G: vlhy
2'7 6
2'11 To make TBM more userfriendly.
218 Its v,rhat you would use TBM for - for creating online interactive book -

or pages.
279
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 528ds
+++ Ret.rieval for this document:. 72 units ouc of.572, = 2.L*
++ Text uni.ts 48-59:

48 *Define SHAPE@ Describe to me what SHAPE@ aoesz

49
50 It allows someone to look at an issue or subject in stages and iE alLows

t.hem Eo find their own way around it and look at aspects of it they
choose to it a1lolvs them to be selective in the hray they look at a t.opic
or an issue.

51
5¿ G: What is the end resuLt
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53
54 They are autonomous in t.erms of $¡hat aspeccs of a subejct they look at.
55
56 G: V'lhEa is the product?
57
58 You cover a subjecc from more or less every ang1e.
59
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units reErieved = 39
+++ Retrievals in 5 out of 27 documents, = 19t.
+++ The documents with retsrievals have a Eotal of 2299 text units,

so text units retrieved in Ehese documents = 1.78-
+++ All documents have a total of 9235 text units,

so text units found in these docunents = 0.42*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

TBM

Q.S.R. NUD.IST Power version, revision 3.0.4 GUI
Lj-censee: geoff.

PRO,JECT: INTRVWS, User Geoff Elliote, 6:48 pn, 17 Aug, 1998

****************ii**********i***************************************l***********

(7 5 1 I22't /ProjecE/TBM/questions/Define/csm/Tntsermediate*** Definition:
See memo for node definition.
+++++++++++++++++++++++++++++++++++++++
+++ ON_LINE DOCUMENT: S1OPB
+++ Ret.rieval for this document: 3 units out of 41'6, = 0.'72\
++ Text units 63-65:

63 *Define TBM: Describe to me what TBM does?

64
65 I suppose its like a database of information and how all this information

can be related very quickly
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S1-2PC
+++ Retrieval for this documenÈ: 5 unitss ouE of 341-, = 1.5*
++ Text units 48-52:

48 *Define TBM Describe to me wrrac ToolBook@ does?

49
50 Tbook enables you to put together the whole Lhinq so if your developing a

course or information brochure of Èhe faculty whatever, then Tbook is the
mechanism for putting the structsure into place, with pages the
hyperlinks, etsc

5l-
52
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 518A,J
+++ Ret.rieval for this document: 3 unitss out of 387,
++ Text units 50-52:

0.78t

50 *Define TBM: Describe to me what TBM does?

51
52 It alLows you to set up a framework for something which is analogous to a

book the frame work would then dictate what was in chapters and pages
withín chapters and allows you to link between pages within a chapter.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 52ork
+++ Retrieval for t.his document: 9 units out of 583, = 1'5t
++ Text units 51-59:

51 *Define TBM Describe to me wtrat ToolBook@ does?

A virtual book (ie the producE)

(Rod j.s fixed on the idea tshat TBM i.s only a book)

A tool for creating a book

52
53
54
55
56
57
58
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59
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEÌil|: 528ds
+++ Ret.rievaL for this document: 4 unj.ts out of 572,
++ Text units 386-389:

= 0. ?0*

386 *Define TBM Describe to me what ToolBook@ does?

IEs the same as SHAPE@ it a11ows you t.o look a topic and break it down
into subheadings and design a package around a subject.

389
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Tot.al number of text units retrieved = 24
+++ Retrievals in 5 ouc of 27 documenEs, = 19S.
+++ The documents with retrievals have a totaL of 2299 text. units,

so EexE units retrieved in these docu¡nents = 1.0t.
+++ All documents have a total of 9235 text units,

so text units found ín Èhese documents = 0.26t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

High Computer Skill

381

388

SHAPE@

Q.S.R. NUD.IST Power version, revision 3
Licensee: geoff.

0.4 GUI

PROJECT: I}üIRW\IS, User ceoff Elliott, 6:47 pm, 17 Aug, 1998.

***************************************i*********************t*i****************

(7 4I 1 l- 3) /Project/SHAPE/questsions/Define/csm/Higrh*** Definition:
See memo for node definiti-on.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LTNE DOCUMENT: SO5mS
+++ Retrieval for this documenE: l-2 units out of.4!2, = 2.9t
++ Text units 20-31:

20 *Define SIIAPE: Describe to me what SHAPE@ aoesZ

2!
22 It organises - it organises your thoughts and its organises course

content., top down.
23
24
)<
26

G: For what purpose whac is the end result

The end result is your course content, you end up with your course not.es
your course media,

G: How does SHAPE@ ao tnatz

It does it by organising course into a series of topic headings and then
breaks those dorrn into . .... concepts and then you break those
edovrn again

27

¿ó
29
30

3t
++++++++++++++++++++++++++++++++++++++++
+++ ON-ITINE DOCUMENT: S08FB
+++ Retrieval for this document: 4 units out of
++ Text units 33-36:

33

34
35

36

s61, 0 .71t

*Define SHAPE@ Describe to me what SHAPE@ aoesz

IE. strcutures access to information in such a way that it aids/guides a
student throught a particular learníng process.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIü|: S11tc
+++ Retrieval for this document: 4 units out of 291,
++ Text units 147-L50:

!4'7 *Define SHAPE@ Descri.be w:nat SHAPE@do"=

t-.4t
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148
149

49
50
51

52
53
54
55

It alIows Èhe user to express concepts at. various l-evels, takes some
concepE and move them down tso a lower level and express links between
those concepts or intserrelations which results in the generatsion of Tbook
pages which have their links enbedded in them due to the defintions which
have been produced in SHAPE.

1-50
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S26ts
+++ Retrieval for this document: 9 units out of 561,
++ Text units 48-56:

= 1.6*

48 *Define SHAPE@ Describe to me what SHAPE@ aoesz

A1lows one to have one particular area of int.erest and we have been able
to associate different levels of information associated !"ith that
interest and we use the example of tshe faculty as the example and we have
been abel to branch off and look at the parts that make up the faculty so
we looked at the various schools from that we looked at the various
courses we aïe using SIIAPE@to - wel1s its a maps isn't it so your're
mapping out r,relI its a contour map I suppose.

G: hlhat is the end product

What we've got is a necwork of information which you can move to if you
want to find more out about particular area so you go to different leve1
which tells you more detail.

56
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total nunber of text units retrieved = 29
+++ Retríevals in 4 out of 27 documents, = 15t.
+++ The documents with retrievals have a Èotal of 1825 texE units,

so text uníts retrieved ín these documents = 1.6*.
+++ All documents have a total of 9235 Èext unÍts,

so text units found ín these documents = 0.31t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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TBM

0.S.R. NUD.IST Power version, revj-sion 3.0.4 GUI.
Licensee: geoff.

PROJECT: INTRVWS, User Geoff ElLiott, 6:48 pm, 17 Aug, 1-998.

****************************************************t***********i***************

(? 5 1 L23', /Project/TBM/questions/Define/csm/High*** Definition:
See memo for node definition.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMÐIT: S05MS
+++ Retrieval for this documenE: 3 units out of 412, = 0.13t
++ Text unitss 298-300:

298 *Define TBM: Describe tso me vrhat TBM does?

299
300

3'77
3'72

It basicall-y creates pages wíthin a book for an aid to sect.ionalise and
organise your course and aLso aI1ow the person t expLore linked items.

++++++++++++++++++++++++++++++++++++++++
+++ ON-IJfNE DOCUMENT: S08FB
+++ Retrieval for this document: 4 units out of 561,
++ Text uniEs 370-373:

0.71"*

370 *Define TBM Describe to me wnat ToolBook@ does?

TBM al1ows you to sec up indívidualpages of inforrnation whj.ch can be
linked go other pages. It can also be set up as a hierarchy so again you
can direct students in to a certain paÈh.

3't3
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEMI: 51ltc
+++ Retrieval for this document: 4 units out of 291,
++ Text units 50-53:

= 1.4t

50 *Define TBM Descríbe wfrat ToolBook@ does?

51

52 ToolBook@ aLlows you to you to define pages within a book, conceptual
pages and to define links bewteen these pages as many links as one might.
like to do I suppose and allows you to entser information on to Ehose
pages.

53
++++++++++++++++++++++++++++++++++++++++
+++ ON-LTNE DOCUMEMI: 526TS
+++ Retrieval for this document: 8 units out of 561,
++ Text uniÈs 379-386:

t-.4t

319 *Define TBM Describe to me wnat ToolBook@ does?

380
3 81_ Its an application that a11ows you to create paqes of info about a

certain E.opic and going from Èhat topic or area enables you to record
further info about the structures within that area and going down from
there and building up the info about each different leve1 in the overall
structure.

382
383 G; For what purpose
384
385 For the user to find out to be able to find out info on what a particular

book is giving you info and and enbales ]ruou to track Ehrough that j.nfo
by exploríng info from each level-

386
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ TotaL nr:nber of texE units retrieved = 19
+++ Retrievals in 4 out of 27 documents, = 158.
+++ The docu¡nents with retrievals have a total of 1825 text units,

so text units retrieved in these documents = l-.0t.
+++ All documenÈs have a !oEa1 0f 9235 text units,

so t.exts units found in these documents = 0.2I*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Appendix M Evidential Data Bits lndexed on Transparency of Purpose

Task Match

Q.S.R. NUD.fST Power version, revision 3.0.4 GUI.
Licensee: geoff.

PRO,IECT: INTRVI¡IS, User Geoff ELliott, 6:53 pm' 17 Aug, 1998.

**t**i*******************t***************************f,i******+******************

(2 2 2 2 3l /Ease/eou/Transparency/purpose/taskmatch
*** Definitíon:
Copy of node (2 2 4) and itss subtree.
+++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S02TG
+++ Retrieval for this document: 3 units out of 245' = I.2*
234 *r;ou SHAPE@ E.=y to Learn/use
++ Text unitss 238-240:
238 G; What if you were dealing with a problem that wasn't hierarchical-.

l,tould SIIAPE@be appropriate
239
240 Yes I'd say so because you'd use atomic boxes (concepts)
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S03RW
+++ Retrieval for this document: 3 units out of 282, = t.7*
++ Text units 253-255:

253 *Oteaching SHAPE@ How well do you think SIIAPE@would a1Iow you to produce
an application for your own teaching?

254
255 ExacEly the same as before but this is on a different Level
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S04MJ
+++ Retrieval for this document: 16 units out of 559, = 2.9\
++ Text uniEs 511--51-3:

51t_ *objectsives TBM How well do you
the objectives of the exercise?

ease of leaning;

SHAPE@ was easier

ease of use; and

Equitable
suitability to produce an application that matches

tninx ToolBook@ allowed you to achieve

the defined task?

512
513 Yes fine the same as SHAPE
++ Text units 543-555:

543 *Compari-son How do you think TOOIBOOk@ ana SHAPE@.o*put" with each other
in terms of:

544
545
546
547

548
549
550
5 51_

552
553
554

555 Depends upon the task Where the subject is hierarchícal SHAPE@i" b.tts"t
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIü|: S05MS
+++ Retrieval for this documenE: 3 units out of 4L2, = 0.'73*
++ Text units 373-375:

373 *Objectives TBM: How well do you think TBM allowed you to achieve the
objectivesof the exercise?

3'7 4
375 I didn't. I didn't like it
++++++++++++++++++++++++++++++++++++++++
+++ ON-ITINE DOCUMEIqI: S08FB
+++ Retrieval for this documeng: 3 unigs out of 561, 0.53r
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++ Text unit.s 539-541:

539 *Barrier TBM WhaE would preven! you from using ToolBooko to create an
appl-ication for your own teaching

540
541 The reuLsE of the proEot)æe didn't give me what T wanted
++++++++++++++++++++++++++++++++++++++++
+++ ON-IJINE DOCUMENT: S10PB
+++ Recrieval for this document: 3 units out of 416, = 0-12*
++ Text units 242-2441

242 *General- SIIAPE: vùhat general impressions did you have using SIIAPE@z

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 52oRK
+++ Ret.rieval for this document: 4 units out
++ Text uníLs 226-229:

243
244 Its good if you want to describe something. Its good for presenEation it

can give you an overview of a course. rt would be ideal for an open day-

of s83, 0.69t

226 *Barrier TBM What would prevent you from using ToolBooko to creaLe an
applicat.ion for your own Leachingf

22'7
228 I am not sure it can do what I would wanted it to.
229
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: 535DB
+++ ReLrieva1 for this document: 15 units out of 528, = 2.8*
++ Text units 42-50:

*change SHAPE@was tshere anything about SIIAPE@you would change?

45 r don't think there \,ras anything r wouLd change anout SHAPE@but r t-"
conscj.ous iE was making me thj.nking in a hierarchical way. I was
beginning to getting frustrated with that limiuation. Maybe that is
because r don't know enought a¡out SIIAPE@.u..r.op" with what r was hinting
abouts.

46
47 There's an issue about how a hierarchy can represent the complexiEies of

t.he Faculty.
48
49 G: I'd like you to co[unent on the fo1low screens
50
++ Text uniLs 271-282:

2't't *oteaching SHAPE@ uow well do you Lhink SHAPE@ would a11ow you to produce
an application for your own teaching?

278
z tv It would work but I would have Eo be convinced about ho\^r the complexity

of tshe concepts (Research Methods) can be represented. It may help to
simplify some of the concept s but that may deflect from a fu1l
understanding.

42

43
44

280
281
282 SHAPE@ is more applicable where one is trying to describe a phenomenon

like Org of Tourism Industry. Where one is trying to help peopLe Eo
understand social systems or political structures it would serve a
purpose by giving order but it may just deceive in its simplicity.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCIIMENT: 536KT
+++ Ret.rieval for this document: 6 units
++ Text units 297-302:

297

out of 578, = 1-.0t

*change SHAPE@was there anything about SIIAPE@you would change?

Maybe multilinking - if you're linking 15/20 concpets it will take you a
long time. We are not teachj-ng cul des acs (Defined links) we're not
teaching Cul De Sacs we're t.eaching links. Everything should be linked
anyway.

G: I'd like you co conments on the follow screens

298
299

300
301

ro4



Appendix M

302
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Tot.al number of texE units retrieved = 56
+++ Retrievals in 9 out of 27 documents, = 33t.
+++ The documents with retrievals have a total of 41-64 text units,

so text units retríeved in these documenEs = 1.3*.
+++ All documents have a total of 9235 text units,

so text units found in t.hese documents = 0.61t.
+++++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++

Instantaneity

Q.S.R. NUD.IST Power version, revision 3.0.4 GUI
Licensee: geoff.

PRO,]ECT: INTRVWS, User Geoff Elliott, 6:53 pm, 17 Aug, 1998

(2 2 22 4l /Ease/eou/Transparency/purpose/Instantaniety*** No Definition
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S04MJ
+++ RetrievaL for thj.s document: 3 units out of 559, = 0.54t
++ Text units 514-516:

514 *oteaching TBM How well do you think ToolBook@ would aLl-ow you to produce
an application for your own teaching?

5t5
515 It would, but the(the mechanism)

then boE.h packages would be the
relaEionships would need to be clearJ.y

++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: SOSFB
+++ Retrieval for this document: 6 unitss out of 561,
++ Text units 384-386:

l-.1t

384 *Ideas TBM Hovr easy did you find the ideas behj.nd ToolBook@ to grasp?

385
386

same

EvenÈua1ly it was ok. There hras one or two things tshere I did¡'t. think
were easy again iÈs that idea of top-down design whcih obviuosly tBM
doesn't do.

++ TexE units 539-541-:

539 *Barrier TBM ulhat woul-d prevenÈ you from using ToolBook@ to create an
application for your own tseaching

540
541- The reulst of the protot)æe didfi't give me what I wanted.
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S12PC
+++ Retrieval for this document: 6 units out of 341-, = l-.88
++ TexÈ uníts 325-330:

325 *comparison How do you think ToolBook@ ana SHAPE@.o^p.r. with each other
in terms of:

326
327
328
329
330

ease of leaning;

My initial reacEion is that I preferred Tbook cos it. was easier to use

but r think if ï went ínto SHAPE@a lot more you couLd probably get a
better picture of whatb your structuring quj.cker cos you can see your
concept titles. In the long run I thibk SHAPE@worId give me a better
module package but it would tak eme longer tso get there. I would
probably find Tbook easier to use but I would probably have to go back
and make amendrnents. I got a feeling witsh SHPA that if you did it
properley to start you r4roufdn't end up going back to it as much.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LTNE DOCUME}üT: 526T5
+++ Retrieval for this document: 9 units out of 561, = 1.6t
++ Text units 57-59:

57 *ceneral SHAPE@vuat general impressions did you have using SHAPE@z
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58
59 IE was easy/sÈraightforward - show the relat.ionships once you know the

basic moves - how to create the links its very straightforward - iE gives
you an insEant resulL and iEs easy enoughE to change things-

++ Text units 310-312:

310 *øasy SHAPE@was Ehere anyehing about S.ÉIAPE@thut made it easy in producing
an applicat.ion that matched the objectives of the exercise?

311
3I2 Instant results
++ Text units 518-520:

51- 8

s19
520

*Objectives TBM
the objecEives of

How well do you think ToolBook@ arrowed you lo achieve
the exercise?

We got there eventually but because we didn't have a pictorial
repiesentation of what you had achieved it was probably a bit slower to
sinx in - it would have been nj.ce to see the resufts straight away. But
we were able to check using the history button where we had come from
and what vre were supoosed to remember but it was slightly mole diffj-cult
because we had to remember what the headings were required

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S28DS
+++ Retrieval for this document: 5 units o]u-L of 5'12,
++ Text units 528-530:

0.87*

52g *Oteaching TBM How welL do you Lhink ToolBook@ would all-ow you to produce
an applicatíon for your own tseachíng?

529
530 Its seens a bit early yet (Eo say) you seem Eo need to do aloE more I

don't feel as confident
551 *comparison Hovr do you think ToolBook@ ana SHAPE@ 

"o.p-t. 
with each other

++ Text units 568-569:
56g I think I am biased towards SHAPE@ but thaE night becuase we spenE longer

on it. we didn't seem to go as far vùith TBM.
569 s28ds . doc
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S35DB
+++ Retrieval for this documents:3 unitss out of 528, = 0.57t
++ Text units 29-31:

29 *ceneral SHAPE@wn¿rts general impressíons did you have using SHAPE@z

30
31 It seemed to be working pretty well iE didn'c seem to interrupt the

thinking that I was having about t.he topic. There was the odd occasj.on
where I felt I was being driven down a kind of knowledge system and in
fact I was already beginning to see how things at different levels could
be interrated rather than sírnply be functions of the previous leve1. I
Ehink I needed the instrcution, the j.cons stil1 did not have any meaning
to me,

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S36KT
+++ Retrieval for this document: 3 units out of 578, = 0.52*
++ Text units 62-64:

62 * Confusion TBM G: Was there anything confusing about using ToolBooko z

63
64 No I couldn't quite see why anybody wouLd want it - but thaE became

clearer as I used it
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retrieved = 35
+++ Retrievals in 7 out of 27 documents, = 26*-
+++ The docu¡nents with retrievals have a total of 3700 text units,

so text units retrieved in these documents = 0.95t.
+++ A1l documents have a total of 9235 text units,

so text units found in these documents = 0.38t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Appendix N Evidential Databits lndexed on Accommodation

Evidence from One-to-One Training Sessions

0.S.R. NUD.IST Power version, revision 3.0.4 GUI
Licensee: geoff.

PROJECT: INTRWS, User Geoff Elliott, 4:09 pm, 17 Aug, 1998

***********************t***************i***********i**********i*****************

(2 t :-') /Ease/Eot/Accomodation
*** No Definition
+++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: SO3RVrt

+++ Retrieval for this document: 2 units out of 282, = 0.7I*
++ Text units 106-107:

106 *EoL TBM After havj.ng learnt to use ToolBook@ do you have any general
thoughts on what makes a program easy to learn?

107 I don't think I've learnt TookBook - I don't think I'm quliafj.ed to
conlnent

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S12PC
+++ Retrieval for this document: 3 uníts out of 341-, = 0.88t
++ TexC unitss 191-193:

L91 *rd.eas SHAPE@HoI,, easy did you find the ideas behinð' SHAPE@ to grasp?

L92
t93 Not easy at first. Its j.nterestì-ng in away because I saiid earl-ier that

the actual illustratsion and symbols made it userfriendly, but this is one
instance where the other is (¡nore) user friendly - you need some script
or words or phases as opposed to jiggling from boxes to boxes.

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S20RK
+++ Retrieval for this document: 3 units out of 583,
++ Text uniLs '12-74:

0.51t

72 * Confusion TBM c: Was there anythì-ng confusing about using ToolBook@ r

73
74 Having come to it cold and quickLy getting up and running with it there

was a litst1e confusion but tshat was just. t.he learning process and gettingt
used Eo the package.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text units retríeved = 8
+++ Retri.evals in 3 out of 27 documents, = 11t.
+++ The documents vrith retrievals have a total of L206 Eext unitss,

so text uniEs retrieved in these documents = 0.66*.
+++ ALl documents have a total of 9235 text. units,

so text units found ín Ehese docì.menEs = 0.09*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Evidence from Focus Group

Q.S.R. NUD.IST Power version, revision 3.0.4 GUI
Licensee: geoff.

PROJECT: INTRVWS, User Geoff Elliott, 4:33 pm, 17 Aug, 1998

iil********************ti*t***************************************l***********i*

(3 8 L3') /Focus Group/Analysis/accornodation
*** No Definition
+++++++++++++++++++++++++++++++++++++++
+++ ON-ITINE DOCUMENT: CMP-RSLT
+++ Retrieval for tshis document: I units out of 185, = 4.3*
++ Text unitss 62-64:
62 How can you get staff to create at ghe screen?
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63
64 m Confj.dence. Value - we can all see tshe value in using a tooI, the

students I Èeach can't. see tshe value in using a wordprocessor - a
quality document it's a nuÍsance for tshen.

++ TexE units 68-72:
68 g why can't Ehey see value?
69
70 m I think it comes down to access Eo machines, lack of skill- they can't

type
77 g they can'È connect to its utility
72 K thats going to be tsrue of whaL you're doing here its l-ack of

familiarity. I personally don't Ehink on the screen r an a head person
however v¡ith vrp I do because i'm competent with word processì.ng. Before
f would think 'how will I amend it how wilt I deLete it' if I can't do
those things easily t.hen ï scribble them onco a piece of paper first and
then stick it in.

+++ ON-LINE DOCUMENT: FRNT-INT
+++ Retrieval for this document: 4 units out. of L46, = 2.'7*
++ Text unit.s 110-11-3:
110 How at ease are you with thj.s program?
l- l- l_

1,1,2 K I don't think it's a very nice program for someone whose is coming to
it cold.

l-L3 gr I'd agree with that, when I first came to it I found it frightening
well not frightening - that's the wrong word - its a bit - I was
thinking oh my 'how am I going to get my head around this.'

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCIIMENT: TBK-ïNT
+++ Retrieval for this documenÈ: 4 units outs of 1'36, = 2.9*
++ Text units 101-104:
10L How ats ease are you with this program?
]-02
L03 m when you were demonstrating I felt quite comfortable with what you were

doing.
l-04 K it is easier because your coming with an idea of whats a book is.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ ToE.al nu¡nber of t.exts units reÈrieved = L6
+++ Retrievals in 3 out of 27 documents, = 11t.
+++ The documents wj-th retrievals have a total of 467 text units,

so texts units retrieved in these documents = 3.4*.
+++ All documents have a tot.al of 9235 text unitss,

so text units found in these documents = 0.178.

++++ +++++++++++++++++

+++++++++++++++++++++++++++++++++++++ ++++++++++++++++++++++++++
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Appendix O Evidential Data Bits lndexed on linking

O.S.R. NUD.IST Power version, revision 3.0.4 GUI.
Licensee: qeoff.

PRO,JECT: INTRVWS, User Geoff Elliott, 4:30 pm, 1? Aug, 1998

32

(2 2 2 I 3l /Ease/eou/Transparency/issues/l-inking*** No Def initi.on
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S02TG
+++ RetrievaL for Ehis document: 150 unj.ts out of 245, = 61t
++ Text units 32-57:

*Create Lj.nks TBM (shows hov¡ to navigate tshrought the pages, the
principle of adding content.)

G: (Expalnation of how to create links) Are there any Iínks you wish Lo
create

WelL the obvious one would be between C of L and Schoool of L & T

38 *G: If you want to go to the page for L & T (ExpLanation of naviqation to
page) (Time creates one half of the link)

33
34

35
36
.5 I

39
40

41-
42

43

c: ( To create the el-ectronic book structure you then need create alkl
he Ìinks required)

(Tim creates tink) ( Tim gets the name of the link wrong and has to
check the na¡ne with the history function. )

44 *ceneral TBM ceneral impressions?

45
46 Has great potenEj.al for creating teachì.ng matería1. I get s1ightsly

confused with all the links and so on , I know how to creaE a link as
such buc uhh f t.hink a 1o! of tíme woul-d be Eaken up with designing the
architecture on paper first before put into practice, I think I'd need
Eo do that. do you kno$/ what I mean? Diagrams for j-nstance with the
concept - trees

47
48 A 1ot to remember but Ehats like any windows package,

it out its second nature.
once you've sussed

49

50 *rdeas TBM How easy to grasp are the ideas behind ToolBookoz The page
metaphor etc

51
52 The metaphor is great, y'know it makes a 1ot of sense - Eo have a page

and then that links to others.The only thing ì.s when you think of a
normal book you think aof a sequencial reading of those pages.but with
this its all over the place depending on where you h¡ant to get co. The
fundemenEal ideas are ok but the techicalitsies will take some lime Eo
tsrain my seJ-f .

53
54 c; What technicalities?
55
56 Operating the package,
57
++ Text units 8?-L66:

87 *Create Concepts SH.APE: Explantion of getting into SHAPE

G: Top level concept nap?

The Faculty?

G: Whol-e Modu1e

88
89
90
9l-
92
93
94
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95
96
97
98
99
100
101
]-02
l- 03
104
105

106
r07
108
109
l- 10
1r.1
L1.2

G: What concepts would you use at top levef?

What top leve1?

G: Yes

Oh um

G: Would you be more inclined to starÈ bogEom up?

Uh Not as such but my anticipaced nexc step would be to do the second
straLa.
So when you say concepts what do you mean?

c: Well for example ' tseacher' , 'course'

oh its the link is it?

G: No, but what you call a link and whats you call a concept is
conjectsural, its up to you tso decide which is the sematic relatsion and
whaE is the concept

Your saying concepts inst.ead of pages?

G: Yes

(Tim enters concepts)

(concepts are generated)

!Ìhat do I do wíth these?

G: You can pick them up anddrag them around

I can arrange them?

G: Yes

G: You can add concepts whenever you like

G: So t.he second gheing you may want to do is link the concepts

G: Would you want tso connect any of these concepts

I would create a link beEvreen exec and ad¡nin.

113
1-r4
115
t l-6
7I'l
1r.8
119
L20
L2],
1.22
123
724
L25
126
727
728
129
130
131
]-32
133
134
135
136
137

138 +creat.e l,inks SIIAPE@ To creaÈe a 1ínk you

139
140 (Tim creates a link)
],4],
I42 (Tim confirms how to link ):
r43
!44 I do one vrith CTRL?
145
]-46 G: Yees
:-4'7
148 (Tin creates other links)
]-49
150 There are other links as well isn't there - Faculty exec 'decides' the

budgets of the schools but they also 'instruct.' and so on
151
752 G: So you would like to like to add another link between Faculty and

Schools
l_53
154 Yes, can you
155
156 G: Yes but it will look crowded on the screen.
75'7
158 (Tim creates another link 'corunand' between faculty and school)
159
160 I suppose you'd have a link between aIl of Èhese, can you do that
161
162 G: Yes
163
1-64 g: Are you happy with your top level?
16s
]-66 Yes
++ Text unitss 172-203:
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r73
1.'7 4
t?5
L1 6
777
L78
1,7 9
180
r- 81
1,82

183
184
185
186
187

I'72 *G: Explant.ion of navigatinq down the hierarchy

(Tim creates concepts for schools)
c: Do you want to link these concepEs?
No

G: Are any of these comePosite

Yes (Tim creates some composite concepts)

So now I generate the next level (Time gens the next level)

6HAPE@ gens pases)

(Tim navigates to the L & T school and creates concepLs for L & T)

188
189

BuL this would link back to site bacause I would like people to know
where the school is, do you know hlhat I mean

G: Vühat you would have to do is create that link manually afLerwards,
you can'ts at thís stage create links between levels

I wondered about that because say this was my tourism subject I would
want users to geL back to the 'home' page.

r-90
1_ 91

]-92
193
794
1-95
t 9b

G: Do you want to create anY links

(Tim creates some links)
G: Tim you tend to use '

that?
non-verb' constructs for your links why do you do

197 I don't know, it seemed the obvious thing
198 (Tim makes 'courses' composite and generates the next leve1)
799
200 cr Are these courses comPosice
20L
202 No I tshink we've reached the boEtom
203
++ Text unitss 218-223:

2!8 *Id.eas SHAPE@ Ho\,,t easy are the ideas behind SHAPE

Very easy 1ike with the book metaphor ot TOOIBOOk@, it" concept linking,
once you have related links as well

22r
222 The importance of Erying ít out 1ive.
223
++ Text units 228-233:

228 *Difficult SHAPE@ Àny drawbacks ttith SHAPE

219

220

229
230

233
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S03RW
+++ Ret.rieval for this document: 53 units ouE of 282,
++ Text units 9-16:

23r
a1)

well the linking but thats because its developmencal so ultimately I can
see the relevance Eo the internet where it links back to the home page.

It. was better tnan TOOIBOOk@ because its hierarchicat so it allowed me to
describe the facul-ty. With ToolBOok@ I crea¡ed aII pages which were on
different strata, and they had to be created at the same time., I didn't
Ii-ke that as I said I would have to sit down and describe the
architecture. Essentially the mappj.ng is the architecture of design.
you can arrange as such that

= 19t

9 *Define TBM Describe to me wfrat ToolBook@ does?

10
11 It creates a means of communication information on the computer between

different pages which are not -- Are línked.
T2
13 G: WhaÈ Purpose would that be for?
I4
15 For any form of communication
r_6

++ TexE, unitss 73-80:
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*Picture TBM 7
Tourism

Page for SupporE Staff with Link added to Leisure and

78

G: How did the text geE there?

What, we did next r^ras, I don't know how we got the name in there, buE we
got a link up beE¡reen lhat and whatever we had here.

19 G: How would you use tshis link?
80
++ Text units 121-130:

12L *Define SilAPE@pescribe to me what SHAPE@aoesz

1,22

123 SHAPE@ takes concetps and a11ows you to break them down into differnts
concet.ps and differnt. relationships between those. You take a cocnetp
and break it down into lower levels. A cocnetp may be misl-eading because
it could be just a subjects.

724
1,25 G: And whet happens then
126
1-27 A better understanding how the whole thing is interlinked.
I to
1,29 G: What happens to Ehose links?
130
++ Text units L95-200:

195 *Picture SHAPE@ 8 Moved concepts

74
75
76
'77

196
t97
198
199

G: vùhat do you donext?

I would link them I would press 'generat.e'. and press that down (CTRL)
and put then word in

200
++ Text units 207-210:

2o7 *Picture SHAPE@ l-1 Enter link name

208
209

2LO *Picture SHAPE@ 12 several linked concepts

++ Text :orrj-Es 232-248:

232 *Picture SHAPE@ 19 Next leve1 with atomic concepts hot.

233
234
235
236
237
238
239
240
24r

G: hlhat is happening here?

G: Where would these links have come from

242 *Picture SHAPE@ 2L content page for 'Management with secEion field with
1ínks to Administration

243
244 G: V'rhat do you do here?
245
246 Tf I press on that it will take me to 'Administration'
247
248
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIflI: S04M,J
+++ Retrieval for this document: 108 unitss out of 559, = 19t
++ Text units 3-20:

3

4

*SHAPE@ Session Interview

tL2
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5 G: How would you now rate your
hypermedia/multimedia is ?

6
7
8
9 G: How would you now rate your
10
11
72
L3 G: How would you now rate your
t4
15

16 c: Hovù would you now rale your
t7
18

19 SHAPE@ session rnterview
20
++ Text units 24-27:

24 ic: Explanatíon of creating links

25
26
27
++ Text units l-64-188:

l.,64 *Picture SHAPE@ 11 Enter link name

understanding

understanding

understanding

understanding

of what

of hyperlinking?

of concept maps?

of the use of SHAPE@z

165
r.6 6
t67
168
169
170
I71
112
773
774
I75
t76

264
265
266
267
268
269
270
277
272
273
274
275
276
277
278
279

G: What do you do here?

G: What happens next

G¡ Is that confusing?

G: hlhat would you do now

L7'l *Picture SHAPE@ 12 several linked concepts

L78
779 G: What do you do here?
L80
181 G: What happens nexÈ
]-82
183
184 G; Is that confusing?
185
186
187 G: What would you do now
L88
++ Text units 263-2933

263 *Picture SHAPE@ 19 Next Level with atomic concepts hot

G:

G:

Ialhy are these red?

What do you do here?

hlhat happens nexc

G; Is that confusing?

G: What would you do now

G: hlhere would these links have come from

280 *Picture SHAPE@ 21 contenc page for 'Management with section field with

28t

links to AdminisEraEion
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282
283
284
285
286
287
288
289
290
297
292
293

474
475
416
47'7
418
479
480
481
482
483
484
485
486
481
488
489
490

G: What do you do here?

What happens next

G: Is that confusing?

G: What would you do now

++ Text units 356-359:

356 *G: Explanation of creatsing links

357
358
359
++ Text units 473-490:

473 *Picture TBM 7
Tourism

Page for support Staff with Link added to Leisure and

G: ülhat do you do here?

G: $lhat happens next

G; Is tshaE confusing?

G: What would you do now

G: What has happened at this poínt

c: How did the text get there?

G: How would you use this link?

++ Text units 514-521-:

s 1,4 *oteaching TBM Hov,r well do you think ToolBook@ would a11ow you to produce
an application for your own tseaching?

515
516 It would, but the(the mechanism) relatsionships would need to be clearly

then both packages would be the same.
517

sL8 *Difficult TBM was there anyÈhi-ng about ToolBooko that made it difficult
or unsatisfactory in producíng an application that matched the objeccives
of the exercise?

519
520 The content and relationships were a bit confusing but nothing a bit of

practice couldn't sort out.
521
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEIiII: S05MS
+++ Retrieval for this document: 1l-8 unj.ts out of 472,
++ Text units 8-11:

= 29*

*create Links SHAPE

9
10 (Mike has trouble labeling the links)
11
++ Text units 32-56:

32 *General SHAPE: what general j.mpressions did you have usíng SHAPE@z

33
34 It.s good and ctunky. it.s seems straightforward. It would be níce to

have an overall *Picture cos then its easier to visualise it.
I hrould lvant tso sit down with a pen and paper beforehand if it was a
subject I was happy with I woul-d be guite happy to prototlæe on here.

35

36
37 G: If it was a text document where would you suart on the computer or a
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38
39
40
47
42
43
44
45
46

48

G: But wiEh this (SHAPE) you would start on a piece of paper?

In this parÈicular application yes because I don'E know enough about it

G: If you were famj.liar it, \,tould thaE make any difference

I think so because its quite easy Co go and link things or is it easy to
go move things around and change tshings, break links and put new links
in, is it easy to prototlæe on here.

G: It will be

So if you go down to a quite l-ow level you should be able to repoint
links ac a higher 1evel.

rf r was happy wiuh that and happy with the subject I would be happy to
prototlæe on the screen.

55
56
++ Text units 61-84r

6l- *confusion SHAPE Was there anything confusinq about using SHAPE@ z

64
65

Its the thing about the types of concepts - you've got hard concepts an d
hard concepts, navigation map is a soft concepE in the sense that its
note real, its not tangible whereas a member of staff i-s a tangible one
and creating a link between them - is in tshree dimensions you can
create almosE a hierarchy between tangible ones but sonewhere behind
E.here is your inEangible one

G: Are you sayíng that there j.s a need to classify concepts and whats we
are doing here is mixíng tlæe of concepts almosE like Erying to multiple
'€' by '1bs'

Yes with the navigaEion map and the staff there is a link but I don't
know quit.e how to classj-fy whaÈ that link night be.

G: Wou1d you therefore say that the concepE map is deficj-ent in some way

66
6'l

piece of paper

On the computer.

Yes you've almost got layers, the navj.gation map is like a layer over
the top over those oEher concepts How you do that I don'E know

G: Maybe you shouldn't be allowed to link these types of concepE you can
have them on the same screen but. there not linkable

Is tshe navigation map a concept?

G: Well Ehis maybe something to do with the fact its so free format

That's right you mighÈ be making a rod for your own back

c; And it could be that although you would need to include something
like a navigation map in a particular application it has no place in the
concept map.

49
50
51-
q,

62
63

53
54

68
69
70
'7r

'72
'73

74

75
/b

77
't8
79
80
8t-
82

r.3 9
L40
141-
r42

UJ
84
++ Text units 138-144:

1-3 I *Picture SHAPE@ I Moved concepts

G: What do you do here?

I r,¡ou1d decide if there were any links between them and I would
cTRL-C1ick each box and then I v.rould type in the name of the associaÈion

r43
r44
++ Text. uniE.s 166-169:

1,66 rPicture SHAPE@ 11, Enter link name

1,67 *Pictsure SHAPE@ l-2 Severat linked concepts
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r- 6I
L69
++ Text units 187-196:

18? *Picture SHAPE@ 17 Next level down

188
189 G: Idhat woul-d you do nexts
190
L9L Generate book
L92
L93 hlhat does that do
194
L95 It creates all the 'horizontal'
196
++ Text unit.s 205-223:

links

2o5 *picture SHAPE@ 21 content page for 'Management with section field with
links to Administration

206
207 G: lVhats is this illustrating here now
208
2O9 For chis parÈícular element it shows all links from thats element to other

eLements
2]-0
21,1, G: v'lhere have they come f rom
2L2
2L3 Various leve1s from your map
2t4
2I5 G: Why 'management' and 'adminj.stration'?
2L6
zti From your map Èhere's a link beÈween 'management' and 'administration'
2L8
279 ff up here (higher level) you've goÈ 'school' and down here you've got

'goat' can you link those even though they are on differents l-evel-s.
220
22I G: No
222
223
++ Text units 289-289:

289 *create Links TBM

++ Text units 298-301

298 *Define TBM: Describe to me what TBM does?

299
300 It basically creates pages withín a book for an aid to sectionalise and

organise your course and also al1ow the person t explore linked items.
3 01-

++ Text units 318-326:

318 *Change TBM: was Ehere anything about. TBM?

319
320 I wouldn't want to see the workings

relationship Èo structure
These don'È bare a lot of

321
322 There's two concepts going on here there's the Linear and there's the

non-linear and I find it gets confusing
323
324
325 G: I'd like you to coÍunent on the follow screens
326
++ TexC units 353-363:

353 tPicture 7 TBM. Page for Support St.aff with Link added to Leisure and
Tourism

G: I¡lhat has happened at this point

c: How did the text get there?

354
355
356
357
3s8
359
360
3 6l-
362

G: How would you use this link?
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363
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S08FB
+++ Retrieval for this document: 90 units out of 561,
++ Text uníts 9-12:

= 16t

9 *G: E4)lanation of creating links

10
1l-
L2
++ Text units 49-52:

49 Èconfusion SHAPE@ was there anything confusing about using SHAPE@ z

50
5L Yes, the name of the links. I'm used to having set name meaning set

things for links, looking in the abstract just being able to call (the
Iínks) anything.

52
++ Text uníts 151-175r

151 *Picture SHAPE@ 11 Enter link name

L52
153
1.5 4
155
L56
157
158
L59
160
L6L
r62
163

257
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

G: hlhat do you do here?

G: !ìlhat happens next

G; Is that confusing?

G: lr/hat would you do now

764 *Picture SHAPE@ 12 several linked concepes

165
]-66 G: What do you do here?
t67
168 G: hlhat happens next
L69
r70
77I G; Is that confusing?
r72
173
I74 G: hlhat would you do now
l-? 5
++ Text uniEs 250-280:

250 rPiccure SHAPE@ 19 Next level with atomic concepts hot

G¡

G:

Ialhy are these red?

I¡lhat do you do here?

What happens next

G; Is that confusing?

G: I¡lhat would you do now

G: hlhere would these links have come from

267 *Picture SHAPE@ 2L content page for 'Management with secÈion field with
links to Àdministration

G: what do you do here?

G: What happens next

268
269
270
271
272
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274 G: Is E.hat confusing?
2'75
21 6
27'l G: WhaE would you do now
278
279
280
++ Text units 349-352:

349 *c: Explanation of creating links

350
3 51-

352
++ Text units 370-373:

3'7o *Define TBM Describe to me what ToolBook@ does?

371
372 TBM allows you to set up individualpages of information which can be

Linked t.o ocher pages. It can also be set up as a hierarchy so again you
can direct students in to a certain path.

3'73
++ Texts units 478-495:

478 *Picture TBM 7
Touri-sm

Page for Support Staff with Link added to Leisure and

How

4'79 G: lVhat. do you do here?
480
481- G: What happens next
482
483 G; Is that confusing?
484
485 G: What would you do now
486
481 G: What has happened at this point
488
489
490 G: How did the EexL get tshere?
49r
492
493 G: How would you use thís 1ínk?
494
495
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: S1OPB
+++ Retrieval for this document: 144 units out of 4!6,
++ Text units 38-62:

= 35t

38 *Create Links TBM

G: What links urouLd to like to add?

Facilities for the different courses, theres a 1inks.

c: Explanation of navigation/ the final application

G: Do you want t.o add any other pages?

I'd leave it there realJ-y. What about 'qualíficatsions'T suppose
about'placment opportunities'.'Student union'

Is there a spell checker?

39
40
4I
42
43
44
45
46
47
48

49
50
51
q,

53
54
55
56
57
58
59

60
61
6¿

I want to go back to facility

G; explanation of history navigation.

(Phi1 creates link from 'Facility' to students uníon

post ToolBook@ session rnt.erview

++ Text unit.s 97-145:

97 *Picture TBM 3
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98
99 That was the firsL page of the document, a blank one from whì-ch you had

to build from.
*Picture TBM 5: Page input Box
G: What would you have to do next?

StarE making pages up, click on to 'page' and then name the pages

G: ( CorrecE.ion to righE pu1l down menu)

oh yea, I wouLd probably have got lost there
*Picture TBM 6: Page for support staff
G; Once you've created those pages what happens nexL?

Name the text fiel,d for what the module is going to be and even Ehe
secti.on if we wanE to then we make the interelationship bet¡¡reen Ehen
G: How do you make the interelationship.

We did Ehat by coming down to there, and tlæed in the name of the page
then hightlighted it, clicked it.

G: How did you geE it to work

Go to page? I can't remember.

G: (Tries to get PhiI to explain F3)
G; Do you recall pressing anything one the keyboard

Oh yes F3

G; What does F3 do?

F3 can do two things FirsE of all it will take these ahlay (Pull down
menus), it stops the students from altering anything. Those are for
students and those are for author. And tshat htould make thaE (link
field) work

G: How would you go about conpleÈing the exercise.

At this moment in time yes but next week if haven't touched it I'd
forget.. A bit more tuition and I'd be alright

G: Why would you forgeE?

Because I'd not be applying it. It's like any knowledge you gain if you
don't apply iE it goes on the back burner doesn'ts iE

G: Is there any differnece between forqettì-ng this and forgetting
anything elase like making an omlette?

L00
l- 01
1,02
l_ 03
r- 04
l-05
106
707
108
109
110
111
r72

r21, r

113
L14
115

116
1.L'7
118
t- 19
120

732
133
]-34
135

136
137
t-3 I
139

1_4 0
141
r42

743
744

122
723
1.24
125
1,26
727
128
129
130
131

Once you've developed a skilL the skill will stay with you even thought
the ski11 will be at a certian level. If you don't. practice the skil1
you lose it.

r45 *
++ Text units 204-209

2o4 *create l,inks SIIAPE@Explanatj.on of creating links

205
206 G: What is the connection between school-s and courses?
201
208 'Names of courses' woul-d that be, 'Course titles'
209
++ Text uniLs 254-270:

254 *Confusion SHAPE: was there anything confusi-ng about using SHAPE@ z

255
256

257

258

Not confusing but there's so much nore to it
processes Eo these different leve1s.

G: Does thaÈ appLy Eo ToolBook@ as well?

A l-oE more thought
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259

260 rn ToolBook@ it rr" just set 'headings' together with this one there is a
1ot more thouqht processes reguired.

G: In what sense?

Its in more depth you have to do the relatj.onship between Leves as weLl-.

G: V,lhat do you do here?

Click on that and you can do your 'titles' first of what you want and
then you say ok and t.hey come up and you split them all around the screen
in the SHAPE@ you want Ehem. Then you decide then whether there is any
relationship between them.

G: How would you do that?

Press this (CTRL) and put the arrohr on the bar (concepts), press once and
then it comes up and you type in what the relationship is and you type ok
and a line comes down between the two.

G: What do you do next.?

Don't we go into qenerate?

G; Do we do anything before we generate?

Do we move them around to get rne SHAPE@we wa.rt.

G: You can do

And then we decide then if an aEomic or composite, I can't remenber
whether that is done now. What we've got is that 1evel so we see what
we've got to go down to a composj.tse relationshì.p or a an aEomic type of
relat.ionship. I can'E rememebr how to do that.

G: Once you've done that whats do you do nexts?

Do you go to Generate

G; What do we do now?

26'l G: Didn't you have to create links in ToolBook@ as well?
268
269 Yes but there are two tlæes of links wiEh this one aE.omic and composite

and getting the differentiation between those two. Its probablt easy but
its the first time I've tried to do it.

270
++ Text units 286-325:

286 *Picture SHAPE@ 5:First. screen

26r
262
263
264
265
266

287
288
289
290

29t
292
293
294

295
296
297
298
299
300
3 01_

302
303
304
305
306

307
308
309
3 r-0
3 Lt-
31_2
3 r-3
3L4 We're looking aL composites so we click composi.tes. [l'le only go to book

when we're ready to sorE iL out.
315
316 G,' when we click composites whta happens then?
31,7
318 Something goes red, does 'Schools' go red?
3t 9
320
321- G: And what does thaÈ mean?
322
323
324 That means you can something else going to the next Ìeve1 you can put

your re1 ationships down. but tshe others wilJ. just go Eo the atomic point
325
++ Text units 355-361:

355 *PicEure SHAPE@zO. Showinq the Ìinks field
356
357 G: What. do these (Iink names)represent?
358
359 They were composite links from management
360
361
++++++++++++++++++++++++++++++++++++++++
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+++ ON-LINE DOCUMENT: Sl1TC
+++ Retrieval for chis document: 137 units ouL. of 29L, = 47N
++ Text units 5-45:

Explanation of authoring with ToolBook@

6
7
I
9
10
l-1
L2
l_3

I4
r_5

16
L7
l_8
79
2U
2L
22
23
24
25
26
a1
28

G: What pages would you include?

(Tom enters pages)

G: Describe hrhat you have done lvas Ehat the whole enEire efectronic book?

Yes because I wthink hat using the book metaphor I would expect to see a
page of contents in a book buE I gntess that table of conlents would be in
the faculty page.

G: Explanatsion of creating links
G: Vlhat do yoy want t.o link?

I want to link 'Staff' tso 'School'

(Tom links the two pages)

G: Would this be a two way link

yes

Tom tries link

G: could you create some more links, what do you chink you want to do
next?

I think I r"/ould start at t.he top of the hierarchy as I have the mencal
image and E.haE. would be the 'faculEy' . And I vrould let to add some
general j.nformation about Ehe faculty put put link links then to schools
and put in some information about schools, link schools to 'courses', put
information against courses.

c: You only have one page for schools, would that be all you need
I suppose not, I would like a pagfe for each of the schools

(Tom creates more pages for each of the schools)

G: Create to more links. explanation of navigation tool

(Tom creates another 1j.nk between 'S of FcS' and 'FacuLty')

29
30
31

32
33
34
35
36
JI
38
39
40
4L
42 c: Explanation of how the book woufd be created
43
44 Post session ïnterview
45
++ Text units 50-57:

5o *Define TBM Describe what ToolBook@ does?

51

52

53

54

55
56

ToolBook@ alLows you Eo you to define pages within a book, conceptsual
pages and to define línks ber"¡teen tshese pages as many links as one might
like to do I suppose and allows you to enter information on to those
pages.

rceneral TBM General impressions

I don't think its a particularly good idea to have type in names of
other pages because it is entirely dependent on the programmer/author
typing in the name acccurately [for linking pages] I would prefer some
sorE of drag and drop or pul1 down menu select from other page names and
not jusE pages. I could imagine sitting in 'faculty' and to make links
to other pages so r can imagíne pulling down a menu and it has the a
names of the other pages, ones already linked would be greyed out or
disabled in some way and I couLd select other ones. Not individuallly
but select as many as you wanted. In the same as you can in access when
creating quieries. It saves time and its when you have to keep going
back -I sometimes forget whaE I've done already I don't find that very
useful.

5'7
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++ Text unitss 62-86:

62 *Confusion TBM Was there any thing confusing about ToolBooko a

63
64 It took me a while to work E.o figure ouc what I was Looking at - the

name of the page Lhere , its took me a a lit.tle biE to focus on EhaL and
realise taht was the page I was looking at and of course Ehis thing here
(Link fíeld) . AnoEhe E.hing I find confusing, the usually thing, síng1e
sclick/double c1íck.

(commenting on screens)

*Picture TBM 1 Entry screen tor ToolBook@t

69
'70 c; Do you know whta to do here?
77
72 T think so I would have to create new pages
73 *Picture TBM 4
'14 c: Where would you go to creatse new pages?
1C

76 objecE.s (menu)
77 *Picture TBM 6
78 G: once you've created the pages would you know how to create links
'79

80
8l- Yes, I would in author mode dclick on this area here and enter the name

of the page to which I wanted to 1ink.
82
83 G: How would you geg tso the other page
84
85 I would follow the link in reader mode by clciking on it.
86
++ Text. units 110-124:

L10 *Easy TBM Was there anylhinq about Tbook that made it. easy/satisfactory
Eo achíeve the objectives of the exercise.

Forming links seemed preÈty easy

774 *EOL TBM What makes a program easy to learn

115
t l_6 IF they are able to relate what the user knows about its capabilties in

terms of some mental model to the actsions they have to perform with the
software particularly if for example the names of Ehe pulldown menus are
intui.tíve and relate to the task in hand and tshat the areas on the screen
are properly posj-tioned and seem to interelate with Ehe authors mental
model of how tshe sofwatre operates

65
66
61

68

r.11
tL2
113

G: llhere does that mental model come from?

It may come from initial description of the sowftare or sone ideas of the
capability of the sofwtsare so for example Tbook, as I undertsand it from
what hre've seen today al-lows the user to connect. pages of information
together using hyperlinks so if its easy to create pages of information,
identify them, and to create links between t.hose pages then Èhe sofwatre
is easy to use.

t22
l-23 Tbook could be easy to learn, I have a better understanding of the need

for the names must match in trying to link a nmaed page to another named
page the name must be exactly right

I¿4
++ Text units 141-154:

1,41, "SHAPE@ session

tL7
118
119
]-20
12L

L42
r43
144
145
746

(Entering concepts)

(create links)

147 *Define SHAPE@ Describe w]nat SHAPE@do""

r22
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r-4 I
749 It. allows the user to express concepts at various level-s, takes some

concept and. move t.hem dovrn Eo a lower level and express links between
those concepEs or interrelations which results in Ehe generation of Tbook
pages which have thej.r links embedded in them due to Lhe defintions which
have been produced in SHAPE.

Yes I Ehink prettln: weJ-l

G: How welL compared to Tbook

This would be my preferred route

G: Why would that be?

Its easier to cope with it corresponds better to my mental model of the
structure of so¡ne sortt of learning package, the hray I would break down
the topic into areas of interest and interelate them rather than just be
going itraight to paqes and Erying to define links at that level. This
is much better - work out tshe concepts fj-rst because I guess if I v'Ias

going to do a Tbooky thing I would actually draw it out on paper and what
i dtar on paper would be raEher símilar to what I would draw wíth SrAPE.
Its much better to cut outs paper exercise to do it directly on screen
itself.

267
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S12PC
+++ Retrievaf for Ehis document: 165 units out of 341, = 48*

150

15]- *ceneral SHAPE@ ce¡era1 impressions

L52
153 As I used it T was thinking about whaE I had seen before in Tbook and

realised it was going to produce pages. ana SHAPE@ =."*= to be a more
intuj.tive approach because it a1lows me to e)<press concepts behand and
map tshem j_nuo pages with links ernedded in t.hem and afterall Ehats
ptó¡.bly the more intuitive way of doing thingsrather than the having to
deaf wilfr the technologty at a l-ower 1eveL. I l-ike the higher level
approach.

154
++ Text units 187-194:

1,87 *Picture SHAPE@ ?(concepts created)

188
l-89 Those are the generated concetp s overlaying one another I would drag

them around to separate them. Having done that I would CTRL 'poinE' and
point CTRL anochei one and then I would supply the name of the link'

190

19l- *Picture SHAPE@ 9(Creating and showing of link)

!92
193 Thatss the creaÈion of a link and that shows the link graphically
1-9 4
++ Text units 232-245:

¿32 *Picture SHAPE@ 21 (showing links field of one of the atomic pages)

233
234 G: What are Ehese
235
236 Those are the links
23't
238 G: Where ahve they come from?
239
240 They have come from the concept links
241
242 G: How do those (semantic) links distinguish themselves from those (the

composite concept pages)
243
244 on the other side they are between levels
245
++ Text units 250-261:

250 *oEeachinq* SHAPE@ How well do you thi.nk SflAPE@allowed you tso create an
application for your own teaching?

251
252
253
¿54
255
256
257
¿5ó
259
260

t23
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1

2

3
4
5
6

++ Text unit.s 1-52

ToolBooko session rntervie$t

Name: 51

G: How would you now raEe your undersEanding of whaE
hypermedia/multimedia is ?

c: How would you now rate your undersEanding of hyperlj.nking?
c: How hrouLd you now rate your understanding of Ehe use of ToolBookoz
G: ExplanaE.ion of the task
Session Interview

c: Explanation of entering ToolBook@
c: Explanation of entering pages
We have 4 (pages) have we?
G: You can have as many as you like

G: What pages would you include?

fts all about the faculty and the structure of the faculty?
Is it act.ually a t.itle to each page is that what you want me to add?
Do I have to put capitals or do I just. t]æe?
(Phil enters his pages and they are Ehen generated)

G: Explanation of the order of pages and basic navigation
G: Explanation of Title fields
G: Explanation of section field
c: Explanation of creating links
G: Explanation of Reader/Author mode
G: Do you v¡ant to add any other pages?
G: Explanation of history - navigatj.on.
G: Explanation of navigatj.on/ tshe final application

Could you starE writting t.ext in and starÈ developing your module and
when you decided you needed another link you could just create that other
link?

1

I
9
t-0
11

T2
II
14
15
I6
L1
l-8
1-9
20
2I
22
23
24
,q
26
2't
28
29
30
31
32
33
34

35
36
)t

38
39
40
4I
42
43

44
45

46
4'7

G: Absolutely

You don'c have to do all your linking fj-rst?

G: No you can creaE.e and add as you go.

Post ToolBook@ Session Interview

G: How would you now rate your understanding of the use of ToolBookoZ

G: wouLd you say you knowledge ot ToolBook@ has increased

48 *Define TBM Describe to me what ToolBook@ does?

49
50 Tbook enables you to puE together the whole thing so if your developing a

course or ínformation brochure of the faculty whatever, then Tbook is the
¡nechanism for putting the structure int.o p1ace, with pages the
hlæerlínks, etc

51
52
++ Text unils 61-64

6l- *Confusj.on TBM I^las there anything confusinq about using ToolBook@ z

62
63 Yes this bit (Sections field) sections in the book I'm stj.ll a bit

muddled about that but I think I'm getting to grips with seEÈing up the
pages and the links.

b4
++ Texc uniÈs 78-l-03:

78 *Picture TBM 3 opening page of ToolBooko

79
80
81

There are four pages

124
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82
83
84

G: Can you explain that (page navj-gation)aE the bott.om there

87
88
89
90
91
92
93
94

Well there are four pages at the moment and the basic structure Ís
already set up if you press on the right arrow it takes through each
blank page

85
86 c: What would you have to do next?

Click on 'Page' at the top no is it 'Object

G What comes up next?

We go onto 'NewPage' and you get the ]itt.1e grid where you put the titles
c WhaE comes up next.?
We clicked on the Ok button and the pages down the bottom changed, the
number of pages we then had well we could have sLarEed puttinq in pages
but we started to create some links.

G: If you want tso create a link whats wouLd you do?

We doubleclik in that left hand box which put the cursor there and then
Èyped in the name of Ehe page we wantsed to link with

99
100 G: How did you use the Iínk
101
I02 We have to go into user rnode
103
++ Text units l-37-180:

1-31

95
96
91
98

l-3 I
l-3 9
740
1,41

*Barrier TBM l^lhat woufd prevent you from using ToolBook@ to create an
application for your own teaching

Time, lack of

If I qot to the sEage where the program became too complicated for me and
I coul-dn't. get backup - tuition my motivation would decrease.

*SHAPE@Pre session

G: Hov, would you now rate your undersEanding of concepE. maps?

c: How would you now rate your understanding of the use of SHAPE@z

SHAPE@ session rnterview

c: Explanation of entering concepts

(Phi1 enters pages and says) 'They've got to be fairly similar (to those
created in ToolBooko)

c: Explanation of creating links

G: Explanation of composites/atomic

G: Explanation of Generate composj.tes

*G: Explanation of ¡noving to next level

There's a link between staff and courses but what's the link.
This is \irhere I am having a problem witsh Èhis one (SHAPE) is actually
understandíng what the línk is and sayíng vùhat the link is
vùhat's going through my mind now is that I know certain staff teach
certain courses bu! actually say vùhat that link is, I'n not sure. The
link is subject area.

I don't think T st.arted off well I didn't structure it well to start brith
and thats causing problems.

*G: Explanation of generate book

*G: Explanation of navigatsion/ the final applicaEion

r42
743

L44
145
1,46
!47
1,48

L49
150
l- 51

t52
153
L54
155
r-5 6

L51
r-5 I
159
160
161
762
163
1b4
165
t-66
1.67
168

169

170
771

7'72
I73
L'7 4
L75
176

777 post STIIAPE@ Session Interview

r25
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L78 How \dould you now rate your understanding of E.he use of SHAPE@z
179
180
++ TexÈ unitss 195-198:

195 *confusion SHAPE@ was there anything confusing abouts usíng SHAPE@ z

L96
L97 Pueting in the links between the different concepts t.hat was confusing
L9I
++ Text units 2L8-228:

2t8 *picture SHAPE@ 5:opening screen of SHAPE

G: Can you describe to me what you see now

Well all thats there at Èhe moment in terms of concepts and all there is
at the moment is 'The Faculty' and all the varj-ous levels and links have
to be put in.

223
224
225 G: lihat do you do here?
226
221 Dclick on the concept box, whích then throws you up a table which you

would t]æe in the headings or concepts whích you then move around.
228
++ Text units 234-25L:

234 *PicÈure SHAPE@ tzt

2]-9
220
22L
222

235
236
237
238

G: WhaÈs happened next?

Forming links that you thought was between these and by holding down the
CTRL key clicking on it, colour them up, threr¡r up anotther litt1e box
where you wrote in what your Link was and that link appeared with the
join line on it.

239
240 G: And now what would you do?
241-
242 You can now go do$rn to a further level of concepEs by clicking sorting of

clicking or dclicking on one of these and then throwing up the concept
box it eit.her becomes atomic or composite

243
244 G: And now what woudl you do?
245
246 Bring up the concept box and type in the next 1evel
247
248 G: How do we get to the next level?
249
25O By Dclciking on the concepts box
25r
++ Text uniLs 272-277:

272 *Picture SHAPE@zo- Showing the links field of Management page

273
274 G: What do these (link names)represent?
275
276 They are two links between concepts at the top level.
277
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S18AiI
+++ Retrieval for this document: 98 units out of 387, = 25t
++ Text units 29-53:

29 *Create Links TBM

c: ExpÌanation of navigration/ the final application

30
31
32
33
34
35
36
37
38
39

G: Do you want to add any other pages?
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G; explanaEion of history navigation

post ToolBook@ session rnterview

c: How would you now rate your understanding of the use of ToolBook@z

50 *Defíne TBM: Describe to me vthat TBM does?

51
52 IE. allows you to set up a framework for something which is analogous to a

book the frame work would then dictate what was in chapters and pages
within chapters and allows you to link between pages within a chapter.

53
++ Text units 93-101:

93 *Picture TBM 5 Page input box

40
41
42
43
44

45
46

48
49

94
95
96
97
98
99
t-0 0

This is setting up the initial set of pages htith links between then

G: Vüou1d you be able to continue now?

Probably now, from this point on r could probably create some more work
it was being faced with a blank page I couldn't remember how to get
started There wasn't a cursor blinking

L01
++ Text units 105-119:

105 tPicÈure TBM 7
Tourism

Page for Support. Staff with Link added to Leisure and

]-29
130
131

L06
107 G: hlhat has happened at this point
108
l-09 Leisure and Tourism is a page
110
Ll-L c: Hovr did the texE get there?
1.L2
113 You're in author mode.
L]-4
115 Is that the link you have set uP?
116 G: How would you use this link?
]-77
118 You vùou1d dclick on it to go to that page.
119
++ TexÈ units 128-136:

1-28 iPicture TBM 9. Page for Leisure and Tourism

]-32

133

rt looks like you've got a link down and a link up, form Leisure and
Tourism to Support and from Support t.o Leisure and Tourism.

*Objectives TBM How well do you think TOOIBOOk@ allowed you to achieve the
objectives of the exercise?

134
135 Reasonably well
136
++ TexÈ unitss L76-182:

I76 *c: Explanation of entering concepts

777
778
1-79 G: Explanation of creating links
180
18t
r82
++ Text units 268-279:

268 *Picture SHAPE@ I Moved concepts

269
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G: What. do you do here?

First of all you vrant to say wehther they are composite or not and you
would also want to create links or not becween them.

2'73

2i4 *Picture SHAPE@ 9 crRr,-clicked concepg

275
276 G: hlhat do you do here?
277
278 Starting a Link
279
++ TexL units 28L-285:

28I *Picture SHAPE@ 11 Enter link name

G: What is happening here?

This is just specfiying the links from the management page to
Administ.ration and schools

G: ülhere would these links have come from

You would have done them by when you have the concepts on the screen.
Thinking about it I'm not sure whether it ís links from the concepts or
links from a lower 1eve1 to an upper level concept.

A diagram showing the levels would be useful here

Novr you want the t14>e/name of the link

285 *PicÈure SHAPE@ 12 several linked concepts

++ Texts units 316-331

316 *Picture SHAPE@ 20 conEent page for 'Management with link field with links
to AdministraÈíon

210
27]^
212

282
283
284

3r7
318
319
320

32r
322
323
324

325
326
327

328 *Picture SHAPE@ 21 content page for 'Management vrith section field with
links to AdministraÈion

329
330
331_
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S20RK
+++ Retrieval for this document: 110 units out of 583,
++ Text units 32-34:

= 19t

32 *G: Explanation of creating Links

33
34
++ Text units 76-8L:

76 rchange TBM G: Was there anything a¡out ToolBook@ you would change?

7'7
'78 To be able to structure your pages or being able to show tshe links or the

main frame. The remembering where t.he page and the hist.ory functions was
a little biÈ annoying.

79
80 G: f'd like you to comment on the follow screens
81-

++ Text units l-60-178:

160 ÈPicture TBM 7
Tourism

Page for Support. Staff with r,ink added to Leisure and

c: Whats do you do here?

G: h¡hat happens next

16L
762
163
]-64
16s

128
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166
1.6'7
168
r69
t-7 0
L7:-
t72
]-73
174
175
776
1,7 7
L7I

G; Is that confusing?

G: Whats would you do now

G: What has happened at this point

c: How did the text get there?

G: How would you use this link?

++ Text units 235-236:

235 tG: How would you now rate your understsandíng of hyperlinking?

236
++ Text units 247-250:

24'7 *c: ExpLanation of creating links

248
249
250
++ Text uniLs 277-219:

2'71 *Def ine SHAPE@ Describe to me l¡.rhat SHAPE@ aoesz

creates concept maps, - it looks as if iÈ sitss on top of TBM and so you
can diagrammatically show the various links between tshe sections and
hierachy of each page.

272
273

274
275 G:
276
277
278

295
296

To make TBM more userfriendly.
Its wha! you would use TBM for - for creating online interactive book -
or pages.

279
++ Text units 294-300:

294 *change SHAPE@was there anything about SIfAPE@you would change?

Linking between pages of the sane leveI. Information boxes saying what
is going on. It wasn't as bad as TBM where 'bang' its just a white peice
of paper - Are you going to develop a tutorial?

297
298 G: I'd like you t.o conment on the fol1ow screens
299
300
++ Text units 393-417:

393 iPicture SHAPE@ 11 Enter link name

whv

G: hlhat do you do here?

G: Vùhat happens next

G: I^lhat do you do here?

G: What happens next

G; ls that confusing?

G: Vlhat would you do now

406 iPicture SHAPE@ 12 several linked concepts

394
395
396
397
398
399
400
401
402
403
404
405

407
408
409
410
4L1.
4]-2
4 r.3
4!4
415

G; Is that confusing?
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4L6 G: What wouLd you do now
4r7
++ Text units 493-523:

493

494
495
496
497
498
499
500
5 01-

502
503
504
505
506
507
508
509

*Picture SHAPE@ 19 Next level with atomic concepts hot.

G; Why are these red?

G: What do you do here?

G: What happens next

G; Is that confusing?

G: WhaÈ wouLd you do now

G: Vlhere wouLd these links have come frorn

*Picture SHAPE@ 21 content page for 'Management wiLh secEion field \,¡i.th
links to Adninistration

G: Vùhat do you do here?

G: Í,lhat happens next

G: Is that confusing?

G: What do you do here?

G: What would you do now

If I wan! Eo show there is a direct link between these I would ghen I
would click on uhere and iÈ would turn yeI1ow.

5l- 0

511
5t2
513
514
515
516
517
5L8
519
520
52t
522
523

G: Whats would you do now

++ Text units 539-542

s39 *Difficult SHAPE@was there anything about SHAPE@ that made it difficuLE or
unsatisfact.ory in producing an application that matched the objeccives of
the exercise?

s40
54I Not being able to link concepts ats t.he sa¡ne level.
542
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S25AR
+++ Retrieval for this document: l-LO units out of 391, = 28t
++ Text units 5-12:

5 *Define SI{ÀPE: Describe to me vùhat SHAPE@ aoesz

6

7 SHAPE@wi11 creace a piece of work that is builc up of different concepts
the top conceptss can then be broken down into subsidiary levels and the
links between those subsidj-ary leve1s can all be hyperlinked together.
Ant there for it is possibJ-e once the thing is created to jump from one
to the other where ever direct links made and you can aLso move to
separate pages.

ö

9 G: And what would the finaf resulE be
r-0
11 The final resulE would be a concept document thaE can be linked
I2
++ Text units 83-95:

83 rPicture SHAPE@ 8 Moved concepts

84
85
86
87
88
89

90
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91
a)
93

94
95
++ Text units 111-L54:

L11 *Picture SHAPE@ 11 EnÈer link name

G: Describe tshis page

This teIls you what this page is linked to

G: No

oh click on t.hat one and a little box will come up saying 'Escape
then - if I saw it I would remember.

and

!1.2
l_ 13
rt4
115
116

118
Ll-9
720
L2t

G: What happens next

A line linking the tvro.

177 tPicture SHAPE@ 12 Several l-inked concepts

G: V'lhat happens next

Nor"t you need to explain a Iittle more about these three - create a
separate page. breaking down the different parts of the management
structure.

G: How would you do that?

Click on it? Press the control?

G: Dclicking the concept

Oh yes, and a litt1e box comes up saying 'Is this the end of the line'
or is it concept

G: Did you have a problem vùith the idea of composite concepts

I was being a little vague about it first I don't there is anything wrong
with the way you've written its there no I understand the idea that
composite means 'builds on'. What does the aÈom biÈ mean?

L35
r.3 6
]-37 G: V'lhat happens nexE
138
139 We reached that stage so we want to create a new page/screen
r_4 0
1,4I G: So how do we get to the schools page
r42
743 cenerat.ecomposite
t44
145 G: V'rhat does that do?
r46
!47 It creates the new page
r_4 I
749 G: How do we geE to Èhat new page
150
151 Do we press concept or pressing that?
752
l-53
1.54
++ Text units 175-181:

I75 *Picture SHAPE@ 17 Next Ieve1 down

122
]-23
]-24
L25
I¿b
t27
L28
729
130

131
t32
133
L34

1,7 6
1-7'7
178
1.7 9

G: What do we do next

Decide whether there are any links between these concepts and whetsher
there any of these screens are linked to another one again.

180
181
++ Text units 196-201:

196 *picture SHAPE@ 21 Content page for 'Management wit.h section field with
links to Administ.raEion

197
198
199
200
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20L
++ Text units 233-240:

233 *Define TBM: Describe to me what TBM does?

234
235 Tbook creates links in a directory in the same way tshat the other program

did. I think it r4ri11 achieve all the same objecti.ves as the program we
used before but in a slightly different manner' In what appears to me to
be a slightly more compLicated manner

236
237 G: Can you describe how ít does it
t2a
239 Probably not. that vre11. I know that it creates a series of separate

pages and then its up to me then to decide vthat f \4lant written on these
pages. It uses the same format of box for the different concepts and it
does give me the opportunity to link with the oÈher sectj-ons the ones at
the top and to go on and link composites, the other ways.

240
++ Text uníts 312-335:

372 *Picture TBM 6: Page for Support Staff

3L3
314
3L5
316
377
3L8
319
320
32r
322
323
324

G: lVhat has happened at Ehis point

It has now broken down the pages

G: i¡trhat has happened at. this point if say we wanted to create a link

Would I have to click on that (Andy doesn't knor¡t)

325 *Picture TBM 7
Tourism

Page for Support Staff with Link added to Leisure and

326
32'7
328
329
330
331
332
333
334
33s

G: lrlhat has happened at this point/ how do we get this to work

Something about having tso go from author to history

3

4
5

6
7
I
9
1_0

1_1

t2

G: How would you use this link?

I can't remember

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCIIMENT: 526T5
+++ Retrieval for this documenl: L22 units out of 56L, = 22*
++ Text units 3-20:

"SHAPE@ session rnterview

G: How would you now rate your understanding of what
htæermedia/multimedia is?

13 c: How would you nortr rate your understandíng of concept maps?
I4
15

l-6 G: How uroul-d you now rate your understanding of the use of SHAPE@Z
77
18

1,9 SHAPE@session rnterviev¡
¿U
++ Text uniLs 24-27 z

24 *c: Explanation of creating links

G: How would you now rate your understanding of hyperlinking?

25
26
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27
++ Text units 57-61

57 *Generar SIIAPE@v¡:at general impressions did you have using SHAPB@z

58
59 ft vras easy/straightforward - show the relationships once you know the

basic moves - how Èo create the links its very straighÈforward - ít gives
you an instant result and its easy enought. to change things.

60
61
++ Text units 95-102:

95 *Picture SHAPE@ 5: opening screen of sHAPE

96
97 G: hlhat do you do here?
98
99 That enabLes you to go off and genrate your links fo¡n that opening Ehat

describe the faculty whatever and we did that by dclicking the cmap box
100
101 G: V'lhat happens next
r02
++ Text units 168-192:

l-68 *PicÈure SHAPE@ L1 Enter link name

L69
L70
I7I
172
773
774
L75
]-76
r77
I78
1.7 9
180

268
269
270
27L
272
273
274
275
276
277
278
279
280
28r
282
283

G: What do you do here?

G: I¡lhat happens next

G; Is that confusing?

G: I¡lhat would you do now

181 *Picture SHAPE@ 12 several linked concepts

t82
183 c: 9'lhat do you do here?
L84
185 c: ülhat happens next
186
187
l-88 G; Is that confusing?
L89
190
1-91 G: I¡lhat would you do now
]-92
++ Text utlíEs 267-2971

267 *Picture SHAPB@ 19 Next 1eveI with atomic concepts hot

G;

G:

G:

hlhy are these red?

What do you do here?

!ìlhat happens next

G; Is that confusing?

G: What would you do now

c: hlhere would these links have come from

284 rPicture SHAPE@ 21 content page for 'Management with seclion field with
links to Administration

285
286 G: What do you do here?
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a a1

288 G: What happens next
289
290
297 G: Ts EhaE confusing?
292
293
294 G: What would you do now
295
296
297
++ Text units 359-362:

359 *G: Explanation of creating links

360
361
362
++ Text units 391-395:

391 *Ideas TBM How easy dì.d you find the ideas behind ToolBook@ to grasp?

392
393 Same as before but a slightly different r4ray of presenting the info I

thibk think t.he general understsanding of achievement of where you wanted
to get to is there but a sl-ightly differnt method of achieving it, rather
than seeing the links physically your having to know more precisingly
where you want to go after when you're in a praticular level. In otsher
words you have to have the whol-e thing mapped out at the sE.art

394
395
++ Texts units 480-497:

480 *Picture TBM 7
Tourism

Page for Support Staff wj.th Link added to Leisure and

481
482
483
484
485
486
487
488
489
490
49\
492
493
494
495
496
497

G: What do you do here?

G: What happens next

G; Is that confusing?

G: WhaE would you do now

G: What has happened at this point

G: How did the text get there?

G: Hor,r would you use this link?

++ Text units 530-533:

530 *Easy TBM Was Lhere anyÈhing aUout ToOlBook@ that made it easy in
producing an application that matched the objectives of Ehe exercj-se?

531
532 If had done someE.hing on a bit of paper before you knew where you were

going to go and what links were going to happen there's some preparatory
work required

533
++++++++++++++++++++++++++++++++++++++++
+++ ON-I,INE DOCUMENT: 328DS
+++ Retrieval for this document: 119 units out of 572,
++ Text units 3-20:

= 2L*

*SHAPE@ session Interview

G: How would you nov.r rate your understanding of what
hypermedia/mul E.imedia is?

3

4
5

G: How would you now rate your understanding of hyperlinking?

6
7
I
9
10
L1
T2
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13 G: How would you now rate your understanding of concept maps?
L4
L5

16 c: How wouÌd you now rate your understanding of the use of SHAPE@z
7'7
1-8

19 SHAPE@session Int.erview
20
++ TexÈ units 24-27:

24 *G: Explanation of creating links

25
26
27
++ Text units 60-66

60 *General SHAPE@vt¡at general impressions did you have using SHAPE@z

61
62 I think if you hrant to do it properly you rea1ly need to sit down and

think it through and the links between different things. I think I would
feeL ¡nore confident doíng it on paper first. But r can see it,s value in
relation to education and lecturing

Its quite user friendly and Ít allows you to go through it in a logical
way.

65
66
++ Text units 174-198:

I74 *Picture SHAPE@ 11 Enter tink name

63
64

775
L't 6
]-17
778
r79
L80
r-8 1
]-82
183
t84
r-8 5
186

2'7 4
275
2'7 6
277
278
279
280
28r
282
283
284
285
286
287
288
289

G: What, do you do here?

G: What happens next

G; Is that confusing?

G: !!hat would you do now

787 *Picture SHAPE@ L2 several tinked concepts

L88
L89 G: hlhat do you do here?
190
L91 G: I¡lhat happens next
]-92
193
t94 G; Is that confusing?
195
796
L97 G: I¡lhat would you do now
198
++ Text units 273-303:

2't3 *Picture SHAPE@ 19 Next 1eve1 with atomic concepts hot

G; !ùhy are these red?

G: What do you do here?

G: hlhat happens next

G¡ Is that confusing?

G: I¡lhat would you do now

c: Where would these links have come from
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290 *Picture SHAPE@ 2l- Content page for 'Management with section field with
links to Adrnini.stration

29r
292
293
294
295
296
297
298
299
300
301
302
303

G: Is that confusing?

G: hlhat would you do now

++ Text uníts 308-319

*oteaching SHAPE@ ttow well do you think SHAPE@ wotld allow you to produce
an application for your own teachinq?

RTC, T and Env, can you do slides?

It would be good but but I sÈil1 thik students need the opportunity to
discuss the issues.
In relation to the factual knowledge it would be useful.

31s *Difficult SHAPE@was there anything about SHAPE@ that made it difficult or
unsatisfactory in producing an application that matched t.he objectives of
the exercise?

G: What do you do here?

G: What happens next

My or¡rn understanding and having time to think these (Îhe concepts and
relations) through.

308

309
310
3l- 1
3]-2

3t 3

3\4

316
31.7

318
319
++ Text units 366-369:

366 *G: Explanation of creatíng links
367
368
369
++ Text units 486-503:

486 *Pi-cture TBM 7
Tourism

Page for Support Staff with Link added to Leisure and

487
488
489
490
4 91_

492
493
494
49s
496
497
498
499
500
501
502
503

G: What do you do here?

G: WhaÈ happens next

G¡ Is that confusing?

G: !{hat. would you do nov/

G: What has happened at this point

G: How did the text get there?

G: How would you use this link?

++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: S35DB
+++ Retrieval for this document: 99 units out of 528, = 19*
++ Text units 3-12:

*SHAPE@ session rnterview

G3 How would you now rate your understanding of what
h)æermedia/multimedia is?
c: How would you now rate your understanding of hyperlinking?
G3 How would you now rate your understanding of concept maps?

3

4
5

6
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8 G: How would you now rate your understanding of the use of SHAPE@z
9
10

IL SHAPE@ session rnterview
12
++ Text units 14-14:

14 *c: Explanat.ion of creating links

++ Text units 23-28:

23 *Define SHAPE@ Describe to me what SHAPE@ aoesz

24
25 It ofers a vehicle of seguential ordering of info and converts some

thoughts about irnportant concepts that relate to a subject and puts them
into a kind of hierarchical structure that offers the opportunity to
connect one level to another 1evel. and then within leve1s it also offers
the opportunity to show how different subconcepts link together.

26
2'l To translate a currículum into some multimedia application.
28
++ Text units 143-167:

L43 *Picture SHAPE@ 11 Enter link name

L44
r_4 s
746
L47
148
149
1s0
L 5l_
L52
153
]-s4
155

¿45
244
245
246
247
248
249
250
25]-
252
253
254
255
256
257
258

G: What do you do here?

G: WhaÈ happens next

G; Is that confusing?

G: lVhat would you do now

156 rPicture SHAPE@ 12 Several linked concept.s

]-5'7
158 G: V',hat do you do here?
159
160 G: hlhat happens next
161
]-62
163 G¡ Is that confusing?
764
L65
L66 G: WhaÈ would you do now
767
++ Text ur^lls 242-272:

242

259

260
26r

*Picture SHAPE@ 19 Next leve1 with atomic concept,s hot

G; lfhy are these red?

G: What do you do here?

G: hlhat happens next

G; Is that confusing?

G: What would you do now

G: Where would these li.nks have come frorn

*Picture SHAPE@ 21 content page for 'Management with section field $rith
links t.o Administration

G: What do you do here?
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262
263 G: What happens next
264
265
266 G: Is that confusing?
26?
268
269 G: I¡lhat would you do now
270
27L
272
++ Text units 337-340:

337 *ci Explanation of creating links

338
339
340
++ Text units 357-360:

357 *Define TBM Describe to me wnat ToolBook@ doesz

358
359 It enables you to create pages of a book and then to decide whether there

are any direct links between
360
++ Text units 449-466:

449 *Pícture TBM 7.
Tourism

Page for Support Staff with Link added to Leisure and

450 G3 l¡lhat do you do here?
457
452 G: Ialhat happens next
453
454 G¡ Is that confusing?
455
456 G: What vrould you do now
457
458 G: What has happened at this point
4s9
460
467 c: Hor,v did the t,ext get there?
462
463
464 G: How would you use this Link?
465
466
++++++++++++++++++++++++++++++++++++++++
+++ ON-IJINE DOCUMEIüI: S36KT
+++ Retríeval for this document: 103 units out of 578, = 18t
++ Text units 31-33:

31 *c: Explanation of creating 1ínks

32
33
++ Text units 150-167:

150 *Picture TBM 7.
Tourism

Page for Support Staff wÍth Link added to Leisure and

15L
152
153
154
L55
156
757
158
159
160
161
L62
L63
]-64
165
166
r67

G: What do you do here?

G: !ûhat happens next

G; Is that confusing?

G: !!hat would you do now

G: I¡lhat has happened at this point

c: How did the text get there?

G: How would you use this link?

++ Text uníLs 219-222¿
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21,9 *Mot.ivation TBM How mot.ivated are you to continue Èo use ToolBook@ t.o
develop an application for your own teaching?

220
227 If I had seen something in relation to my or^rn module I might have seen

some of the benefits. I am having difficulty translatinq something from
boring old UWIC to something more specific for students. I don't wanE oE
just join the crowd because it's glamorous to do so T wanE to tshe
benefits it gives students over and above t.he Èraditional met.hods thaE's
where I can't see it yet.

222
++ Text units 23L-233:

237 *G: How would you now rate your understandj.ng of hyperlinking?

232
233
++ Text urLíLs 244-24'7.

244 *G: ExplanaEion of creating links

245
246
241
++ Text units 268-275:

268 *Define SHAPE@ Describe to me what SHAPE@ aoesz

269
270 It basically a11ows in an IT version of concept mapping it allows l-inks

to be made between concepts or 'bungs' of relevant information
27L
272 c: What is the purpose of it?
273
274 I assrne iEs like an index if you look up something it. te1ls you what is

linked to it.
275
++ TexÈ units 297-303:

297 *change S.EIAPE@was there anything abouE SHAPE@you would change?

298
299 Maybe multilinking - if you're linking 15/20 concpeLs it will take you a

long time. We are not teaching cul des acs (Defined links) we're not
teaching Cul De Sacs we're teaching 1inks. Everything should be linked
anyway.

300
301
302
303

G: I'd like you to conrnent on the foLlow screens

++ Text units 395-419:

395 tPicture SHAPE@ 11 Enter link name

G; Is that confusing?

G: I¡lhat would you do now

408 *Picture SHAPE@ 12 several linked conceprs

396
397
398
399
400
40L
402
403
404
405
406
407

G: What do you do here?

G: What happens next

G: What do you do here?

G: Vühat happens next

c,' Is that confusing?

409
410
41.L
4r2
4 l_3
4L4
4]-5
4]-6
4L'7
478 G: hlhaÈ would you do now
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4r9
++ Text units 494-524

4g4 *Picture SHAPE@ L9 Next leve1 vrith atomic concepts hot.

495
496
497
498
499
s00
501
502
503
504
505
506
507
508
509
5 l_0

G;

G:

G:

Why are these red?

What do you do here?

What happens next

G; Is that confusing?

G: lrlhat would you do now

G: I¡lhere wouLd these links have come frorn

*PicÈure SHAPE@ 2l- content page for 'Management wiÈh section field withlinks to Administration

4
5

511

5t2
513 G: hlhat do you do here?
514
5l-5 G: ülhat happens next
516
5t7
518 G: Is that confusing?
5L9
520
527 G: I¡lhat would you do now
522
523
524
++++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMEI{IT: S37HiI
+++ Retrieval for this docu¡nent: 106 unÍts out of 549, = 19S
++ Text units 3-20:

3 *SHAPE@session Interview

c: How wouLd you now rate your understanding of wha!
hypernedia/mu1 ti¡nedia is ?

G: How would you now rat,e your understanding of hyperlinking?

c: How would you now rate your understanding of concept maps?

G: How would you now rat.e your understanding of the use of SHAPE@Z

19 SHAPE@ Session Interview
20
++ Text unjLs 24-27:

24 ic: Ðq)lanation of creating links
25
26
27
++ Text units 167-191:

L6'7 *Picture SHAPE@ 11 Ent,er link na¡ne

168
L69 G: What do you do here?
170
t71, G: Ialhat happens next
t72

6
7
8
9
10
LL
12
13
t4
15

16
I7
18
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773
r74
L75
L76
177
178
779

G; Is that confusing?

G: What would you do now

l-80 *Picture SHAPE@ 12 Several linked concept.s

18L
t82 G: What do you do here?
183
184 G: !{hat happens next
185
186
187 G; Is that confusing?
L8I
L89
190 G: Vrlhat would you do now
19t
++ Text unit,s 266-294:

266 iPicture SHAPE@ 19 Next level with atomic concept.s hot

267
268
269
270
27t
272
273
274
275
276
277
278
2'79
280
28]-
282

G;

G:

Ialhy are these red?

What do you do here?

What happens next

G; Is that confusing?

G: What would you do now

G: Where would these links have come from

*Picture SHAPB@ 21 content page for
links to Àdmínistration

'Management with sect,ion field with283

284
285 G: What do you do here?
286
287 G: What happens next
288
289
290 G: Is that confusing?
29t
292
293 G: hlhat would you do now
294
++ Text units 348-351:

348 *G: Explanation of creating links
349
3s0
3 51-
++ Text unit.s 368-375:

368 *Define TBM Describe Èo me what ToolBook@ does?

369
370 TBM allor"rs you as an author to produce pages that you can move ideas from

one to another and provide Links wíth.
37t
372 G; For what purpose
373
374 To take general ideas and formulate and e:q>and them.
175
++ Text units 468-485:

468 *Picture TBM 7, Page for Support Staff with Link added t,o l¡eisure and
Touri.sm
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469
470
471'
472
473
474
475
476
477
478
479
480
487
482
483
484
485

G: I¡lhat do you do here?

G: ülhat happens nexE

G; Is thac confusing?

G: WhaE would you do now

c: V'lhat has happened aE thís point

G: Hor¡¡ did the text get there?

G: How would you use this link?

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Total number of text uniEs retrieved = 1832
+++ Retrievals in 16 out of 27 documents, = $!$.
+++ The documenCs with retrievals have a total of 7256 text units,

so text units retrieved in these documents = 25t.
+++ All documents have a total of 9235 text units,

so text units found in these documents = 20*.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Appendix P Notions Derived from Focus Group Analysis

I*arnability

. Long learn time is undesirable (A)
o Motivation to learn driven by

accomplishment/utility - computer skill
dependent (A)

o Content can affect learnability (S)
o Iteration helps learnability (S)

Key to origin of notiorVidea:

(A) Authorware@
(s) 9HAPE@
(W) Webmapper
(T) ToolBook@
(F) FrontPage@
(GD) From interview with Greg Dainty on his

experiences of developing an

application with FrontPage@ and

SHAPE@
(D) Discussion following demonstration of

HAPs

Complexity

o Required wider knowledge increases

cognitive overhead (F)
o Associating with prior ideas can mislead and

cause misconceptions (F)
¡ Inadequacy ofrepresentational scheme to

model what is required (S)
¡ The need for a complexity gradient for

learners (T)

Usability

¡ Usability versus functional power (A)
¡ Affected by prior knowledge (F)
o Eliminate activities that don't contribute to

the end result - Transparency ofpurpose
(w)

o Finding a handle - looking for an equivalent
idea to understand the new HAP - Mental
model match. ( in reference to hypermedia
generally)

. Va¡ious Prompt types helps the user to
proceed (S)

. Speed ofresult improves transparency of
purpose (S)

o The need for Memorability (S)

Linking

Semantic links are useful but are not the
only way to create hyperlinks (S)

Intuitiveness of hyperlinking is dependent
on prior knowledge (F)

Intuitiveness of linking is dependent on the
domain (S)
The importance of naming semantic links is
not necessa¡ily imponant to creating
hypermedia. (GD)
Things can be linked with 'frames' instead of
'lines' ie embracing similar things (S)

What is the purpose of linking visually? (W)

a

a

a

a

a

a

Knowledge

o How explicit can you make the knowledge?
(A)

o How much of the knowledge should be
visible? (general comment)

o The need for clarity ofrepresentation (S)
o What constitutes a representation of

knowledge? (F)
. Knowledge needs to be visible to increase

functionality (GD)
o How to represent procedural knowledge?

(s)
. The need for zoom in and out of knowledge

reoresentation lW)
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Transparency of Operation

o The need to see the whole'structure'(D)
o Separating the phases increases

Transparency of Operation (D)
. It is difficult to make complex applications

transparent (D)
¡ The need for prior knowledge (F)
o The danger of hidden information (F)
o The need to avoid misconceptions (F)
o The need to separate the phases ofauthoring

(F)
. Prior knowledge can lead to misconceptions

or transparency (F)
o The concept maps are intuitive not the

program (S)
o Extent of use of the metaphor or prior

knowledge (T)
o Logical consistency of the HAP may not

correspond to the user's sense of logic (W)

Mentul Model Match

¡ Users seek for a'handle'to understand (A)
¡ HAPs must respond to a wide range of prior

knowledge (D)
o Prior knowledge can lead to misconceptions

(F)
o Hidden conditions (F)
o The need to provide a handle (F)
o Some people will always need some

instruction (S)
o Preconditioning dictates usage (W)

Task Møtch

o Identity of HAP with final product is
important (A)

o Proficiency precedes an appreciation oftask
match (A)

o Concept maps don't match entirely to the
task (D)

o Hidden limitations reduces task match but
only after discovery (F)

o Usefulness of design metaphor to end
product (T)

o Variety of final products expected of HAP.
(GD)

Operøtíonal Momentum

Some programs do have a sense of
momentum (A)
Complexity reduces momentum (A)
Providing cues increases momentum (D)
Feeling that one is on a trip is synonymous
with operational momentum (D)
Making decisions for the learner can
increase operational momentum (S)

Functional power can increase operational
momentum (W)

a

a

a

a

a

Ut¡I¡ty

o Proficiency precedes perceived usefulness
(A)

o Visual representations increase utility (D)
o Separate phases can increase utility (D)
o Accomplishment and utility are not

necessarily related (D)
o The speed of visibility of result is important

(D)
o Functional power versus usability (D)
o Connectedness to other tools (D)

Trønspørency of Purpose

Utility is a component of transparency of
purpose (D)
Concunent visibility of final product when
authoring (F)

Any activities must be reflected in the final
product (V/)

a

a

a

144



Appendix P

a

Accomplìshment

Motivation and accomplishment are
interelated (A)
Accomplishment derives from
accommodation and is a property of the user

Accommodatìon

o HAPs must induce confidence (D)
o Confidence partially dependent on

familiarity (D)
. The need to reduce cognitive overhead (F)
o Accessibility of desien metaphor (F)
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Appendix Q Evidential Data Bits lndexed on Learnability from Focus
Group

0.S.R. NUD.fST Power version, revision 3.0.4 cUI
Licensee: geoff.

PRO,JECT: INTRVWS, User ceoff Elliott, 4:34 pm, 1-7 eug, 1998

***********i*********************i**********t*t**************************f******

(3 8 6) /Focus croup/Analysis/learnability*** No Definitíon
+++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMETiIT: AUTH-TNT
+++ Retrieval for this document: 18 unies out of 752, = L2*
++ Text uníts 23-33:
23 Can you see the seructure of the knowledge?
24
25 m sort of,you can see the structure of the presentation
26 g what. I have found that by attempting to use it. to create hypermedia to

end up creat.ing a structure ie a frame withj.n frame wíthin a frame
27 gr you can see t.he struct.ure but its very rigid it says go that way or

that way whereas in a hypermedia you can go anl¡lvay.
28 rn it's horses for courses I would¡,t use this for concept mapping
29 g well its not designed for concept mapping
30 m exactly I'd use it for presentations.
3L L aqain the structure ís fragrmented into frames so that you can't see the

whole thing.
32 g yes you;re creating a hierarchy whether you like it or not.
33 m I t.hink when you're proficient it would be extremely useful
++ TexÈ units 141-147:
747 How easiJ.y does this program create a product chat matches t.he task for

the learner
142
L43 gr this quesEion is probably the most. important of all and this program

isn't very easy at. all.
I44 gr for a learner it would be very difficult. It. would take quite a long

time to get enough skil1 at it to know hovr to visualise how youre going
to do it and then actually construct and make a vision appear on the
screen. You said yourseJ.f that it tsook a long time Co get used to it and
your computer literate. Compared to SHAPE@where you can get on and use
it with this even to create a concept map(knowledge represent.ation) would
probably take quite a long time.

L45 m From my point of view as a learner I would be very motivated by this
because of the quality of the final product

1-46 g t.hat;s from the point of view of a very rr titerate soïÈ of person what
about the learner like X

I47 m he wouldn't go near it.
+++++++++++++++++++++++++++++++++++++++
+++ ON-LINE DOCUMENT: SHAPEINT
+++ RetrievaL for this document: l-1 units out of 272, = 4.0t
++ Text units L35-145:
l-35 e r think it as intuitive as it is, depending on the underlying knowledge

and that might be very or not very depending upon what you,re talking
about.

136 it doesn't take a lot a instructions tso link but for first time users
there are a lot of issues in terms of how they would approach this. I
think they would well rtrant to come back and create addition links once
they knew where they were going. and I thínk they could very quickly go
in there do somethinçJ , come out, reflect on it and go back in and do j.t
l-ike they rea11y want to.

737
l-38 M sort of protot]æing.
139
140 gr but you couldn't do that without any inst.ructions.
1-47 e no its not intuítive in that sense.
]-42
143 L After doing it once it ís very easy to do but that once is dependenÈ

upon traíning
744
145 g well that's an interesting question abouts any program when you're

confronted with a program for t.he first time
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ Tot.al number of text unies retrieved = 29
+++ Retrievals in 2 out of 27 documents, = 7.4*.
+++ The docurnents with reE.rj.evals have a total of 424 text units,

so text units retrieved in these documents = 6.8t.
+++ All documents have a toEal of 9235 text units,
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so text units found in these documents = 0.31t.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Appendix R Summary of Research Findings

Quantitative Results

l. Ease of Learning and Ease of Use were positively conelated.
2. SHAPE@significantly easier to understand than TBM.
3. SHAPE@produced richer hypermedia than TBM.
4. SHAPE@had a higher utility than TBM.
5. The ease of use of StrIAPE@ was largely independent on computer skill.
6. The ease of use of TBM was highly dependent on computer skill.
7. The order of use of each HAP was significant in a number of ways but did not detract from the main

findings.
8. Spatial relations ability was signif,rcantly correlated to the number of links and concepts created in

SHAPE@,
9. Spatial relations ability was not signifrcantly correlated to the number of links and concepts created

in TBM.
10. Subjects were more motivated to continue with SHAPEB than TBM.
I l. There was no significant correlation between subjects' intrinsic and extrinsic motivation and their

motivation-to-continue with either SIIAPEe or TBM.
12. Principle components analysis suggested that the ease oflearning and ease ofuse comprised of

three main factors called rransparency, Accommodation and Accomplishment.

Qualitative Results

Anølysis of the one-lo-one training sessions

l. Evidence was found to support the existence of the three factors discovered in thePCA.
2. Transparency can be subdivided into Transparency of Operation and Transparency of Purpose.
3. The existence of a number of subfactors was discovered:

o Operational Momentum
o Logic of Operation
o Noise/Economy of dialogue
o Mental Model match
o External Consistency
. Internal consistency

4. Subjects with lower computing skills gave more precise descriptions of SHAPE6than of TBM
supporting the finding above that users found SHAPE6easy to understand.

5. Subjects found SI(APE6 more enjoyable than TBM.
6. V/hen asked to comment on what factors contribute to ease of use, subjects suggested simplicity

after using TBM and playable/enjoyment after using SIIAPE
7. Comments on linking with SHAPEpfocused on the semantics and with TBM they focused on the

mechanics of linking.
8' Subjects were quick to point out that they required expert support when learning the HAPs.
9. There was evidence to suggest how these factors interacted as shown in figure 6.4 chapter six.
10. More evidence was found to support the finding above that ease of lea¡ning and ease of use are

closely related.
I l. The content analysis of the subjects' output from the two HAPs showed that they corresponded well

with the standard model although the output from SHAPE6 wâS more complete.
12. There were interesting idiosyncrasies present in the output from SHAPEp in terms of the labels of

the links even though they were valid links.
l3' Some subjects came up against limitations in the ability of concepts to represent what they wanted.

148



Appendix R

14, Subjects percieved SHAPE 6to be more of an 'ideas developer' and TBM as an information
constructor.

Desk-based analysís of HAPs

1. The desk-based analysis indicated that HAPs should allow the user to:
o Switch between views.
c Zoom in and out of detail.
. Represent different knowledge types.
o Create hyperlinks in a number of ways.
o Allow the definition of different knowledge types

Analysis offocus group ønd expertences of constructing a real application

l. Further evidence was found to support the existence ofthe factors discovered in previous activities.
2. Evidence was found to support the existence ofother factors,

. Utility

. Hidden structure
o Complexity
o Motivation

3. Suggestions on how to improve the characteristics of HAPs were made.
4. Some issues related to knowledge construction and representation were made, namely:

o Inadequacy of the HAPs to represent what is required
o Facility to zoom in and out
o visual representations are general a good thing
o How necessary is it to 'see' knowledge

5. The separation of the authoring process into two phases, the knowledge definition and the functional
definition phase.

The interaction of factors model was modified to include Utility, Hidden Structure, Complexity and
Motivation
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Appendix S Concept maps of CLICK-IT@

Top level concept map of CLICK-IT@

Second Level Concept Map of CLICK-IT@
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Second Level Concept Map of CLICK-IT@ Information System Fundementals

têil nt,.r tr{Ì

Third Level Concept Map of CLICK-IT@ Buying a PC
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Third Level Concept Map of CLICK-ITo Software

Second Level Concept Map of CLICK-IT@ The Future of IT.
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Basic Conte nts

nto puters

Second Level Concept Map of CLICK-IT@ Basics and Background
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Glossary of Terms

Term

CSI

CSM

Descrete hypermedia

Design metaphor

HAP

One-to-one Training Sessions

Open hypermedia

MeanÍng

Abbreviation of Computer Skills Inventory,
part of the Computer Skills Metric. (See

appendix A for paper on CSI).

Abbreviation of Computer Skills Metric, a
measure of Microsoft Windows 3.1 skill.
(See appendix A for paper on CSM).

Hypermedia that is self contained and
embodies all that is pertinent to a particular
domain (like the history of church
architecture) and purpose (like an
encyclopedia) Applications that are
distributed via CD are most likely examples
of discrete hypermedia (like electronic books
and encylopedia).

Design metaphor is the mechanism by which
a HAP enables hypermedia to be produced.
Typical metaphors include, music score,
book, control flow diagram.

A Hypermedia Authoring Programs is a
program designed to enable hypermedia to
be produced. HAPs vary in how they enable
hypermedia to be authoredand the
functionality that they can imbue in the
resultant product.

Abbreviation of Higher Education

These are the individual sessions in which
each subject has the task oflearning and
using the two HAPs.

Open hypermedia is an extended continuum
of links and documents that have links to
other extended hypermedia documents. The
V/orld Wide Web is an example of extended
hypermedia in which links to material
anywhere on the V/eb is permissible.
Abbreviation of Qualitative Data Analysis.

HE

QDA
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Second Generation Hypermedia

Tools, Programs Packages

Hypermedia with significantly enhanced
functionality. Basic hypermedia has simple
hyperlinks second generation hypermedia
can have computed links, searches and
dynamically produced documents.
Intelligence is another way of increasing
functionality where some knowledge of the
user is generated and acted upon.

These terms are interchangeable in the
context of this study. For authoring
hypermedia the term Hypemedia Authoring
Program is used. See HAP.
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