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Abstract

This thesis explored the evaluation of informational/educational systems, It investigated the
features of the design of an evaluation system needed to conduct the summative evaluation of

informational and educational software.

In designing this evaluation methodology, several questions were addressed:

¥ What is needed 1o be achieved from an evaluation?

Which characteristics/features of a sy stem required evaluation?

How was the evaluation going 1o be conducted?

How can future developers use the .nformation obtained from the evaluation?

What were the scope and the limiiations of the proposed evaluation?

Y ¥V ¥V ¥ V¥

How can evaluation tools, techmques and procedures developed by this research, be useful in

the design of evaluation systems for similar informational/educational software

To answer these questions an in-depth review of the available literature and electronic resources
that address the area of multimedia software evaluation was conducted. In order to identify the
best tools to conduct an efficient and effective evaluation it was also imperative to examine and
assess tools and techniques already developed. it was then possible to proceed with the design
and construction of an evaluation system, based on a thorough familiarity with and understanding

of previous work conducted in this area.

The EduKit2000 CD produced and distributed by Edith Cowan University to ali commencing and
external students was selected as a case study with which to implement and test the evaluation
system. Because of the availability and the proximity of both the developers and the end-users, it

was considered an appropriate choice.

The evaluation program developed involved the use of four evaluation tools. These consisted of
an expert review, a questionnaire, user and novice testing. The questionnaire was sent out with
the CD. The feedback received from the questionnaire was analysed in conjunction with the data
returned from the other evaluation tools and the summative evaluation of the CD was conducted,
in order to determine whether the product reflected the requirements of its developers. Analysis of
the returned research data aimed to discover what future changes may be required to be
implemented to the original product in order for it to fulfil those requirements, while still
remaining a cost-effective, freely distributed product. More importantly, this evaluation of

EduKit2000 was intended as a “road test” of the methodology developed by this research. It made
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it possible to identify and improve some features of the evaluation plan and strategy that did not

perform as well as anticipated.

The research conducted for the purpose of this thesis explored the evaluation of informational

systems and achieved four distinct objectives:

I. A methodology was researched, designed and developed to comprehensively evaluate
informational/educational systems

2. This methodology was tested by using a case study (EduKit2000) to which it was applied.

3. The methodology was evaluated and reviewed, and recommendations were formulated for
improvements.

4. A comprehensive evaluation of EduKit2000 was produced, along with recommendations for

improving the product.

By adequately identifying those areas that can be improved in order for the product to fulfil its
objectives, the evaluation system developed by this research was demonstrated to be an effective,

and cost-effective, methodology for evaluations of informational/educational software.
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Chapter 1. Introduction

Universities and other education institutions are increasingly developing informational packages,
including course information, collections of software, administration procedures and promotional
material, In Western Australia alone, three universities have already produced and distributed
such packages: Edith Cowan University (EduK.it), the University of Western Australia (ELVIS:
Electronically Linked Visual Information System) and Curtin University. These are seen as a cost
effective means of communicating important information and/or training to students and potential
students, and shall be referred to in this research as informational/educational systemsy, There is a
growing usec by Australian universities of interactive resources (e.g. Bennett, Priest, and
Macpherson, 1999); and researchers maintain that "technology is increasingly being used to
supplement traditional face-to-face communication in business and education.” (McLaughlan and
Kirkpatrick, 1999, 243-257). Clearly, interactive and online informational software is useful for

educational purposes, primarity because of the flexibility of the learning environment it provides.

Informational/educational systems, both on-line and CD based, allow students to engage in
"individual and colaborative learning at times and places that suit them" (Collings, Pearce and
Walker, 1998, 9-16). They allow students to be “active participants in their own learning”
(Collings et al., 1998, 9-16), an important efement in the constructivist approach to learning

(Jonassen, 1999; Ewing et al., 1998; Foxwell, 1998) using computer-mediated training,

Because of the growing use of informational/educational systems, there is a correspondingly
growing need to develop methodologies for evaluating these systems in order to determine first,
whether they achieve the objectives they have been set, and secondly to enable the design of

improvements to successive generations of the products.

What are the characteristics of the tools and procedures required for the evaluation of these
informational/educational multimedia systems and software? This research endeavoured to
answer this question by developing an evaluation methodology for informational/educational
systems. The methodology was tested by applying it to the evaluation of a case study, the
EduK.it2000 CD produced and distributed by Edith Cowan University. A set of recommendations

for improving the system resulted from applying this evaluation to the test case.
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1.1. Significance of research

Because it is essential to evaluate informational/educational multimedia systems in order for them
to be improved, it is important to develop a methodology for doing this that will be applicable to
all that range of software. This is the basic rationale of the study, and although much of the
research conducted constituted a usability study for a specific piece of informational/educational
multimedia software, it has more generalised applications. By determining which evaluation
tools, techniques, and procedures can be applied to the evaluation of this type of software
package, a methodology was developed which can be adapted and applied to the evaluation of

other similar soflware, or to future incarnations of the same product.

Most multimedia software (applications, utilities, games and educational programs} is nowadays
upgraded on a regular ongoing basis, to adapt to fast improving technology.
Informational/educational software needs regular upgrading for the added reason that it must
reflect changes in the instructional content of the program, as well as its presentation in order to
achieve optimum educational outcomes (Tweddle et al., 1998). Because of the pgrowing use of
informational/educational systems, there is a correspondingly growing need for evaluation
methodologies. If software is not effectively evaluated and improved, it may not achieve its
primary objectives, resulting in instructionat failure and financial fosses. More importantly,
without evaluation no product can be improved. This research sought to provide a comprehensive
methodology, including a complete set of tools, templates, and procedural guidelines to enable

future evaluations of this or similar multimedia products.

While each individual product will require its specific parameters to be applied to the evaluation
methodology presented here, the techniques and procedures are anticipated to be broadly

applicable to all informational/educational systems,

1.2. Research method

The following stages were used in the conduct of the research:

1. A methodology was developed that will enable evaluators of informational/educational
systems and similar products to have access to a program for evaluating this type of software,
including detailed guidelines of tools, techniques and procedures.

2. The evaluation program designed was implemented and tested on EduKit2000.

3. Animproved methodology was obtained as a result of a final review of the evaluation system

developed.
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4. Recommendations were proposed to the developers of EduKit2000 for improving the
product; this will enable the university to produce and distribute a more elfective (and cost-

effective) product next year.

The following chapters describe the process of developing the evaluation methodology, which is

intended to be generically applicable to the evaluation of any informational/educational system.
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Chapter 2. Developing a Framework using a Review of

Literature

This chapter explores the available literature and research conducted by theorists and previous
researchers who have addressed the evaluation of multimedia software, By comparing the
available methodologies, a framework was developed identifying the principal areas of inquiry
that need to be assessed in arder to conduct an effective cvaluation. An examination of tools and
processes available for assessing each area of inquiry is also presented in order to proceed with

the development of an evaluation strategy.

There are basically two types of software evaluations:

Formative Evaluation:

“Formative” evaluation refers to structured evaluation that is provided while the course is
ongoing $0 as to permit improvements (Scriven, 1967). Formative evaluation can best be
described as an ongoing assessment during the phases of design and production of a piece of
software in order to improve it. All mujtimedia software undergoes some formative evaluation
during the development phase. This is ensured using quality assurance procedures, and enables

the resolution of problems and bugs during production.

Summative Evaluation:

"Sunmative evaluation is evaluation done after software design and production is complete in
order to establish its performance and properties.” (Draper et al 1997, 103). This form of
evaluation presents the evaluators' conclusions relating to the quality, validity or worth of the
multimedia product. The process begins after the product has been designed and produced, and is

useful in determining ways in which it can be improved before final delivery to the end-user.

Summative evaluation takes place after all modifications to a program have been made, after the
program has been in place long enough to stabilise, and after the impact of the program has had a

chance to be realised.

Increasingly, theorists support the view that the distinction between the two should be minimised
and that evaluation activities should be seen as an integral part of good design practice and not

something that is external to the design process {Schon, 1983).
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During the timeline of a project's development, formative evaluation is generally seen as more
important than summative evaluation. As time progresses, this relationship is inverted, as can be

seen from Figure 1 below (Rasmussen, 1993).

Formative evaluation

W ! o
\ “} 1\

Summative evaluation

Emphasis

Figure 1.  The relative importance of formative and summative evaluation over time

Evaluation of informational/educational multimedia systems must be an iterative combination
of both summative and formative evaluations. Because it is often annually upgradeable (to
reflect the needs of each generation of students in terms of courseware, software requirements,
etc.) these systems must be summatively evaluated at the end of each production cycle.
However since each year sees the initiation of a new production cycle, using evaluation results
to improve the new incarnation, this constitutes a form of the summative/formative evaluation

described by Schoén (1983), in Figure 1.

21. Evaluation methodologies

"The majority of software evaluations are not only flawed and largely inappropriate, but are far

from being truly objective... " (Tucker, 1989, 8-16).

Evaluation of multimedia software has been interpreted in a wide range of different ways by
theorists and previous researchers, some agreeing with Tucker (1989), that new methodologies
for evaluation need to be developed. However most agree with Collings, (1998) that the general
purpose of evaluation is "to provide input to an iterative and participative design process"
(Collings et al., 1998, 287). Evidence of consensus over this view is abundant in the available
literature (Nielsen, 1992; Monk et al., 1993; Lindgaard, 1994; Spool et al., 1999).
Notwithstanding, while there is general agreement as to the purpose of software evaluation, the
particular areas of investigation and assessment (i.e. interface design, navigation, interactivity,
content, scope, functionality, etc.) differ widely between researchers, often depending on their
oWn ar'eas of expertise. This work has aimed at identifying as precisely as possible exactly those
areas of inquiry to be investigated so as to produce a methodology that will provide optimum

results when evaluating any informational/educational system. In order to design the most
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effective evaluation system possible it was important to identify which areas of inquiry would be

addressed.

2.2, Areas of Inquiry

Previous research in evatuation methodology has focused primarily on evaluating and improving
the educational content and instructional design of informational/educational software, rather
than the multimedia defivery platform itself (Alessi and Trollip, 1991). Some, such as Recves

(1993) and Sims (1999), have addressed the functionality of interface design.

Reeves, (1993) addresses the issue of interface evaluation using a tool he calls "Dimensions".
While it is limited in its capacity to deliver precise values which can be used for comparative
research, the tool does address most aspects of interface design using 10 "Dimensions": ease of
use, navigation, cogmtive load, mapping, screen design, knowledge space compatibility,
information presentation, media integration, aesthetics and overall functionality. Sims (1999), is
specifically concerned with educational outcomes, and adds 3 more "Dimensions”; control,

adaptation and communication

Other prominent evaluators have also focused on the relative importance of interface design in
informational/educational software; Laurel (1990), stresses that everything about the interface

should engage the user to accomplish the task.

Barker and King's (1993) approach resembles Reeves ‘Dimensions' by listing a set of categories
as areas of evaluation:

1. Engagement (Interface Design)

Interactivity

Tailorability (Scope}

Appropriateness of multimedia mix

Mode and style of interaction

Quality of interaction

Quality of end-user interface

Learning styles

N S

Monitoring and assessment techniques
10. Built-in intelligence
11. Adequacy of ancillary learning support tools

12. Suitability for single user group distributed use
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However, not all research has focused on interface design. Many theorists also consider
navigational structure and interactivity vitally important. “A product is assessed on whether it
offers both passive and active interaclion with the user, and whether it provides the means by

which a high degree ot involvement is achieved." (Barker and King, 1993, 307-319).

Interactivity is the degree of communication and feedback between the user and the system. it

exists in a programme

¥ where the vser can ask questions and receive answers,

» where the user can search for topics

» where the user can access a variety of information packages and media by navigating through
the programme

» where the programme will respond in different ways (reactively) depending on the users
input.

» where a user support system is in place for guidance and help

The navigationa) structure of a multimedia product is clearly of critical importance. Some, like
Barker and King (1993) consider it the most important hallmark of quality. By the very nature of
an informational/educational system {encyclopaedic and informational), the user is clearly not
expected to read or assimilate alf the material presented. The content is too vast, and users are
assumed to be searching for specific information. For this reason, and particularly because of the
huge spread and variety of content, efficient navigation is of prime importance (Utting and
Yankelovitch, 1989). Users are required to be able to locate the information they are looking for

with no (or few) prerequisite compuier skills,

It is important that users do not become confused or lost in the CD's structure, as this would result
in them abandoning their search. Mapping, or orientation is important with this kind of system

and is generally considered one of the attributes of good navigation design.

"An important aspect of navigation is orientation" writes Yankelovitch "this is a critical variable
because users frequently complain of being lost in an interactive program." (Utting and

Yankelovitch, 1989, 58-84).

However, navigation should also be designed to enable experienced users, such as administrative
staff, secretarial personnel, and advanced students to by-pass time-consuming procedures and

rapidly access those services they need. This may require parallel navigational structures, as
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“lowest-common-denominator” navigational architecture might not be the most efficient in every
case (Luca, 1996).

Most researchers agree on the importance of interactivity/navigation. Morrison considers it the
major criterion to be used in evaluation, and describes it as: ".. the learner in conversation with

himself over the material to be learned" (Morrison, 1987, 134-138).

Finally the overall scope of the system musl be evaluated. Is it too large? Too small? Too narrow?
Particularly in the case of educational software, scope must be very accurately predetermined,

"QOrganised distance education,...reguires scope planning to be useful.” (Helmberg 1989).

While these areas of inquiry and evaluation are clearly essential, other areas can have an equally

important role to play in the comprehensive evaluation of informational/educational systems. One
increasingly important area is functionality, both electronic and instructional. Collings et al.,
(1998) include it in the list of heuristics for their research, while Reeves (1993), Barker and King
(1993) all include functionality as one of their primary evaluation "Dimensions". Because
functionality relates not just to the instructional design of information but also to the electronic
integrity of the system (working hyperlinks, missing graphics, slow loading pages) and of its

overall performance, functionality cannot be omitted from the areas of inquiry.

It can be seen that most previous research has identified Junctionality, content, scope,
interactivity/navigational structure and interface design as being of critical importance in a
multimedia product of this kind. Even when a larger number of variables has been proposed, they

still relate to these five areas of inquiry.

For example, the following table lists Reeve's (1993) Dimensions and Barker and Kings® (1993)

Categories. These can both be seen to ultimately address the same five areas of inquiry.
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Table 2.1 A comparison of arcas of inquiry

Reeves

Barker and King

Ease of use, (Nuvigﬁlion)
Navigation (Navigation)
Cognitive load,
Mapping, (Navigation)

Screen design, (Interface Design)

Knowledge Space Compatibility,
Media integration, (Interface Design)
Aesthetics, (Interface Design)
Overall functionality (Functionality)
Information presentation,

{Scope/Content)

Engagement (knterface Design)

Interactivity (Interactivity/Navigation)
Tailorability (Scope)

Appropriateness of multimedia mix

Mode and style of interaction
(Interactivity/Navigation)

Quality of interaction (Interactivity/Navigation)
Quality of end-user interface

Learning styles (Content)

Monitoring and assessment techniques
Adequacy of ancillary learning support tools
(Instructional Functionality)

Built-in intelligence (Electronic Functionality)

Suitability for single user group distributed use

As a result of assessing the resources provided by previous researchers and theorists, using both

published and WWW material,

the areas necessary for the evaluation of

informational/educational systems have been clearly identified. Previous research has consistently

earmarked these areas, and they are consistent with the objectives of this research:

a) Interactivity/Navigational Structure

b} Interface Design
¢} Quality of Content
d) Scope

e) Functionality

a) Interactivity/Navigational Structure

This area involves the evaluation of the mechanisms of navigation, the ease of use to the novice,
the existence of alternative navigational mechanisms, the accuracy and integrity of all links and
hyperlinks, the existence of mapping features to enable users to know where they are in the
system, the existence of mechanisms for the users to input data and receive results, the existence

of help and search facilities, the quality of the interaction and the mode and style of interactivity.
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b) Interface Design

This involves cvaluating the aesthetic appeal of the interface, the appropriateness ol the
multimedia mix (sound, graphics, animations, video, ctc.), the legibility of the text, the
appropriate use of colours, fonts, sizes, shading, layout, formatting of text and images, the clarity
and intuitiveness of icons, signs and symbols, the engagement level of the interface and the order

disposition of screen elements,

¢) Quality of content

This includes the exploration of all content materia! (text, graphics, media) for accuracy and
integrity. Also, text should be correct (grammar, speliing, syntax, etc.) and provide aesthetic
appeal. Instructions provided for performing tasks are tested to verify that they do in fact enable
users to perform the tasks. Learning styles and the presentation of information are assessed for

efficiency and the effectiveness of presented material in achieving its objectives is established.

d} Scope

Here, the amount of material presented is assessed for its appropriateness, Missing areas of
information are identified, as well as excessive or repetitive presentation of unnecessary material.
The appropriateness of the material in relation to the target audience is also determined, as well as
the existence of duplicate material or media. Scope should be based on an accurate assessment of

the aims and objectives of the software investigated.

e} Overall functionality

Overall functicnality can be subdivided into instructional functionality and electronic
functionality. For instructional functionality the existence of features such as help and search,
disabled users' functionality such as zoom options, etc. is investigated as well as such features as
user-input processing, Frequently Asked Questions sections, and the provision of mechanisms for

displaying media, downloading plug-ins and replaying videos.

Electronic functionality exists where a system has no broken links, missing graphics, slow
loading pages, duplicate files, or missing pages. Devices such as volume controls, video playback

controls, zooms, printers and converters should all function correctly,

2.2.1. Processes and Tools for Evaluation

There is an endless {(and growing) number of evaluation processes available and in constant use,
from postal surveys to door-knocking interviewers, and it is important to use exactly the

appropriate ones. For the purpose of this research it was imperative to select precisely those tools
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that would best evaluate the areas of inquiry described above. In order to do this it was necessary
to investigate and assess all the commonly used instruments, and to determine their degree of

appropriateness to our purpose.

Heidler, {1993} of the Muitimedia in Manufacturing Education Lab at the Georgia Institute of
Technology presents five on-line sets of multimedia development tools, hyperlinked o an in-
depth description of each one. It includes, in addition to a set of Evaluation tools a description of
customisable tools for analysis, design, management and production. Thirty-nine tcols are
presented, ranging from analysis report 1emplates to vbjective review checklists. The section
dealing with evalvation tools lists [0 items, which are described below: evaluation matrix,
anecdotal record form, expert review checklist, focus group protocol, formative review log,
tmplementation log, interview protocol, questionnaire, user interface rating form and evaluation
report sample. While he presents a concise listing and description of the modus operandi of each
tool, he fails the user by falling far short of providing any useful guidelines or instructions
relating to the judicious use of the tools. While tools are essential for conducting software

evaluation, iow these tools are used is of even more critical importance.

As no method of evaluation will detect ali errors, additional tools and techniques need to be
constantly developed. A very effective combination for evaluation is to conduct user testing in
conjunction with an expert review. There are two major reasons for selecting these tools. First, a
heuristic (expert) evaluation can eliminate a number of usability problems without the need to
"waste users," who sometimes can be difficult to find. Second, these two categories of usability
assessment methods have been shown to identify distinct sets of usability problems; therefore,
they supplement each other rather than lead to repetitive findings. Researchers such as Desurvire

et al. (1992), Jeffries et al. (1991) and Karat et al, (1992} all came to this conclusion,

Heuristic evaluations require a team of system experts, The experts' report supplements the user

tests findings, in a technique developed by Nielsen (1990).

2.2.2. Processes

With the panacea of available evaluation processes, it is important to identify and define the most
important (and appropriate) ones. Heidler's (1993) web based system (described above) lists
several of these. In order to select the most appropriate for the purposes of this research, several

more were investigated:

1. Anecdotal Record Form
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This is a means of collecting qualitative data in the form of an anecdote related by the user in hir
own words. A template form is used recording date, time, and person(s) involved. Each anecdote
relates to a single incident, and brings a "human® clement to the evaluation, (fHeidler, 1993).
These can be expensive and time-consuming but have the advantage of returning very specific

data.

2. Expert Review

A particular form of heuristic expert evaluation was developed by Nielsen and Molich (1990),
and is a method for structuring the critique of a system. It involves several evaluators
independently evaluating a system to identify potential user problems. Nielsen and Molich’s
(1990) experience indicates that five evalvators usually results in 75% of overall usability
problems being identified. The evaluators then confer and their findings are aggregated. The
recommended procedure is for a small number (between four and six) of evaluators to apply a set
of ‘heuristics', of which below is a sample list:

Visibility of system status;

Match between the system and the real world {Accuracy of content);

User control and freedom (Interactivity/Navigational Structure),

Consistency and standards (Quality of content);

Error prevention (Electronic Functionality});

Flexibility and efficiency of use;

Aesthetic and minimalist design (Interface Design); and

YV ¥V ¥V V¥V ¥V ¥V Vv V¥

Help and documentation (Instructional Functionality).

Experts regard heuristic evaluation as one of the most cost-effective and widely used usability
investigation tools currently available (Nielsen, 1992). Heuristic expert evaluation is used to
detect minor and major errors in the user interface of a product and does so extremely well. The
rates of detection are about 42 percent for major usability problems and 32 percent for minor
problems, when a single evaluator is used (Nielsen, 1992). Though this figure is impressive it is
improved to approximately 75% for both minor and major errors when a team of tive evaluators

is used, (Nielsen and Molich, 1990).

Apart from the remarkable rate of error detection that a heuristic expert evaluation has to offer
there are a host of other benefits, The expert evaluation also provides a high level of flexibility as
the number of evaluators can be regulated, as well as the stage in the usability evaluation lifecycle

at which it is implemented.
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To carry out an appropriate evaluation of a multimedia product, only objective experts in the field
have the necessary skills and expertise, especially in relation to the navigation and interface
design aspects. Heuristic expert evaluation is not only the most appropriate but also the most cost-
effective methodology 1o employ as it can extract the most out of the experts conducting the
evaluaticn. An added advantage is its ability to evaluale the product in a short period of time, due
to the fact that the experts have the opportunity 1o discuss their findings upon completion of their
individual investigation. To aid in the rapid completion of the evaluation, investigations can occur

simultaneously,

If none of the experts have been involved in the design and construction of the product, it can be

assumed that the results and findings will not be biased in any way.

3. Formative Review Log

This process is used during development of a product, and is valuable as it provides feedback to
developers while the product is still in production (Heidler, 1993). Tools used to conduct a
Formative Review Log usually consist of a simple instrument with three columns, the first for
recording the screen or format sheet number that the person is reviewing, the second for writing
down observations (e.g., errors, confusing points, or ideas), and the third for recording what

actions have been taken in reaction to the feedback provided by the end-user.

4. Questionnaire

A questionnaire is an excellent instrument for summative evaluation in that it can address any
number of issues and can be implemented at a scale (superficial or in-depth) proportional to the
time/cost constraints of the evaluation, The questionnaire once constructed is relatively cheap to
implement, as votunteers are usually used. The only additional time factor involved is analysing
the results and summarising the information for reports. The questionnaire should also detect any

problems that the experts have missed.

As this form of evaluation is usually carried out by volunteers who have not been involved in the
production of the product (and are of varying ages and abilities), it can be guaranteed that the
results gathered and the reports generated will be truly objective and without prejudice, adding to

the reliability of the results.

A Likert scale questionnaire is sometimes more effective than a standard one because more data
for each question is generated (several possible responses per question). With more data available

problem areas that would be missed with a standard questionnaire can more effectively be
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deduced. The questionnaire also gives the ability to gather user opinions and areas they consider

problematic.

5. Audit Trail recordings

Users can be observed, videotaped or recorded while they test the system being evaluated by
performing typical tasks. Software is also available which can automate these observation
sessions. For example, a picce of software called Lotus ScreenCain allows evaluators to record all
mouse movements and navigational jumps (as well as recording verbal comments) made by the
users while they are navigating through the site. This is a useful tool to use in conjunction with a
questionnaire; together they iflusirate how the software was used as well as what users thought of
it. Audit trail observations/recordings are particularly useful in identifying navigational problems
in software as they allow an analysis of the navigational paths, errors and obsiacles of users.
Scope and quality of content material are also assessed by observations, as well as the

organisation of the presented information.

6. Other Processes

Other processes abound. Collings describes processes that involve "Expert Walkthrough or
inspections: others involve users who provide feedback by undertaking typical tasks." (Collings et
al., 1998). Very extensive work has been conducted in this area by researchers like Faraday and
Sutcliffe, (1995a).

Other evaluation processes exist, such as interviews, walk-throughs, etc. All of these are useful in
different specific cases. It is important to identify which ones are the most appropriate for the
purpose of this research. Before a selection was made however, an investigation of the available
tools and templates was necessary. These tools also need to be appropriate to the objectives of the

evaluation, and may determine which processes are employed.

2.2.3. Tools and Templates

Most of the processes described above require the use of tools and templates to be applied. The
questionnaire process for example might require the use of a rating tool (described below).
Similarly the audit trail observations will require procedural guidelines for conducting
observation sessions, and expert reviews often utilise a set of heuristics to be applied to the

software investigated. Below is an exploration of some of these tools and templates.

1. Evaluation Matrix
This matrix enables evaluators to consider a wide range of data collection methods for each

question requiring to be addressed, (Heidler, 1993).

Serge Walberg 21 Honours Thesis



Questions are listed on the vertical side of the matrix, and a list of the feasible data collection
methods is tabulated on the horizontal side of the matrix, Each question is considered carefully,

and the most appropriate data collection method is selected.

The matrix is customisable by replacing both sets of variables. An evaluation matrix has been
used in this research for determining which tools would be required for our case study, and is

presented below.

2. User Interface Rating Form
Reeves' (1993) Interface Rating Tool, already described above is an example of a most commonly

applied rating form.

Other tools exist relating to the evaiuation of on-line material including the use of bulletin boards
to collect feedback data (Millen, 1999), and the use of computer-to-computer conferencing

supported by an on-line whiteboard (Hammontree et al., 1994, and Hartson et al., 1996).

2.3. Adopted Strategy

Very little research has previously been conducted in the specific area of regularly upgraded
informational/educational systems software. However useful work has been conducted on the
design and use of evaluation tools. Resources on evaluating interface and style, made available by
Barker and King (1993) as well as Reeves (1993) have been used. Laurel (1990) provided basic
guidelines to human/computer interaction, critical to the evaluation of information systems,
Nielsen's techniques of heuristic evaluations were the basis of our own heuristics, and several
university Internet resources (referenced below) provided excellent (and up-to-date) research on

the evaluation of instructional content and learning outcomes.

An Evaluation Matrix was constructed to identify the tools considered most appropriate for this
research. Since the areas of inquiry had already been established, it was then necessary to map
these against a grid of available tools. Using information obtained from research of the literature,
and described above, the best tools identified by previous theorists for each area of inquiry were

mapped on the grid. The Evaluation Matrix used is shown in Table 2.2.
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Table 2.2 Evalustion Matrix for tool selection

Area of Inquiry Questionnaire  Expert review  Observalion  User Testing
“Interface Design X X X

Interactivity/Navigation X X X

Quality of Content X X

Scope X X X

Overalt Functionality X X

Bearing in mind that certain combinations of tools have been identified as returning optimum
results (see above), the expert review combined with the user testing were adopted as the best
tools for interface design evaluation. A combination of user testing and observation was adopted
as the best for evaluating interactivity/navigational structure. Because of the large population of
potential respondents, the guestionnaire was considered the best tool for evaluating both the

scope and the quality of content, as well as providing useful data as to interface design.

The processes selected to perform the evaluation were chosen because previous research
conducted indicated they were the most ::ppropriate for our purposes. They are listed below with
a brief listing of the advantages each one represents, and an indication of the theorists and
researchers (referred to above) who have recommended them:
1. Questionnaire (e.g. Heidler, 1993; Hannafin, 1988;)
i. Best when the whole population can be used
il, Best identifies interface design problems
iii. Cost effective
iv. Simple to implement
2. Expert Review (e.g. Nielsen and Molich, 1993;)
v. Best identifies content quality and scope problems
vi. five experts can resolve 75% of usability problems
vii. Experts can recommend improvements
viil. Usually expensive, in this case free
ix. Experts are available at Edith Cowan University (SCAM)
3. Audit trail observation (e.g. Draper, et al., 1994;)
X. Most informative
xi, Can be automated (Lotus ScreenCam)

xii. Best identifies instructional functionality problems
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xiii. Selection of sample population
Xiv. Usually expensive, in this case free
4. Usertesting (e.g. Faraday and Sutcliffe, 1995; Duchastel, 1987, Collings et al., 1998;)
Xv. Most reliable data
xvi. Best identifies navigation problems

xvil, Usually expensive, in this case free

A combination of the four processes described above was adopted as the evaluation strategy for
this project, and constitutes the methodology developed for evaluating informational/educational
multimedia systems. The choice of tools was based on an assessment of their effectiveness at
evaluating each of the areas of inquiry identified above as appropriate for evaluating this type of

software.

The evaluation plan developed and described above, consisted of a guestionnaire targeting the
entire user population, a heuristic experf review conducted by in-house experts (who are also
users of the software), an audit trail observation of novice users selected from the user
population, and a user testing session conducted by a representative sample of the user
population. These four processes will identify problems, strengths and weaknesses of any

informational/feducational multimedia system that they are customised and adapted to.

The next phase of the project consisted in testing the evaluation system using a case study, in
order to assess the efficacy of the system, and is described in the next chapter. As a result of
testing the methodology on the case study (EduKit2000), an evaluation of that software was also

produced.
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Chapter 3. Testing/Implementing the Evaluation System

In order to determine the degree of efficacy of the evaluation system described above, it was
tested by applying it to a case study. This was done to identily any problematic arcas or
inconsistencies, hence allowing the system to be improved. This chapter provides a history and
description of the product selected for the case study used to test the methodology, and the
reasons for its selection. As a result of the test, an evaluation of the case study was obtained,

which constituted the third objective of this research.

3.1. Selection of case study

The EduKit2000 CD produced and distributed by Edith Cowan University was selected as an
appropriate case study with which to implement and test the evaluation system. Because of the
availability and the proximity of both the developers and the end-users, it was considered an
appropriate choice as this allowed the product to be tested in the environment in which it was
being used, and on the whole population of end-users. EduKit2000 is an
informational/educational system directed particularly at external and commencing students of

Edith Cowan University.

3.2, History of product selected for evaluation

In order to accurately evaluate any multimedia software it is important to clearly identify the
original objectives of the product, and to determine the extent to which it has attained these

objectives. The primary purposes and objectives of EduKit2000 can be categorised into three
distinct areas: As an aid to students, as & public relations exercise and as cost savings for the

Student Service Centre.

An aid to students

In order primarily to reduce the disproportionately large attrition rate for commencing students, it
was decided to provide all commencing and external students with an information package that
would facilitate their integration into the university environment, This package would include
information not just about their academic courses, but also administrative procedures, library
access information, a collection of useful (and recreational) software and plug-ins, a description
of the available support services (such as counselling, medical, career, chaplaincy and related
services), as well as an overview of extra-curricular activities (clubs and societies, sports
facilities, social activities, etc.) that are available to Edith Cowan University students. A "Printer
Section" would also aliow students to print out any necessary administrative forms and

applications such as assignment cover sheets, parking permit applications, etc.
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The library information was useful

The "HELP" function was usetiul

Software trom the collection installed correctly

The videos played correctly

You successfully connected to the ECU modem pool

EduKit should continue to be designed and developed by students
You printed otf many documents from EduKit

Did we miss something? Please comment:

Thank you for your feedback. Please now fold, seal and post to ECU
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2.

Guidelines for Expert Review of EduKit2000

Thank you for agrecing to participate in the Expert Review of EduKit2000. The following

guidelines are aimed only at scoping the evaluation and standardising the data returned. ft is not

intended to restrict the evaluators to any particular technique, procedure or area of inquiry, since

by definition experts know what they are looking for when evaluating Multimedia software.

Please be as thorough as your time allows you, however, as the benefits of an expert review are

wasted if it is not comprehensive,

In order to scope the evaluation, guidelines must be established for any expert review, These not

only establish the boundaries of the evaluation, but also standardise the returned data by

defining the framework within which the evaluation is to be conducted.

It is assumed that expert evaluators will:

1.

A

understand the terminology used in multimedia evaluation.

know what to look for

have a good idea what will be important for the evaluation
provide experienced and detailed responses

provide feedback and suggestions on how to improve the product

not require strict guidelines and criteria

Proposed Guidelines

The following are broad, general indications used as a guide to insure that all important

aspects of the CD are critiqued. You are encouraged to go beyond what a typical checklist

would provide, although no specific criteria are required from evaluators. This is a

qualitative evaluation: statistical information will later be collected in the end-user

evaluations (questionnaires, etc.).

There is no time limit set for the evaluation, However, as this is part of my research project,

it is pegged to the timeline for completion of my honours thesis (which is already running

behind time). It would therefore be appreciated if you could complete the evaluation within

the next week. The evaluator should possess enough experience to know when an adequate

review of the product has been achieved.
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The guidelines suggested for the expert evaluation are as follows (in descending order of

importance);

1. Iaterface Design Issues:
Aesthetics — i.¢. the look and feel of the site
Cognitive Load - i.e. how much mental stress might the interface place upon the user?
Metaphors — Are the metaphors (icons which help the users to know where they are in
the site) interesting and appropriate?
Consistency — How consistent is the interface?
Legibility — Ho casy is it to see the text?
Use of media? — Are media efements (sound, video, etc.} appropriate?

Trend — Does it correspond to current popular trends in interface design?

2. Navigational Issues:
Cognitive Load — i.e. how much mental stress might the navigation place upon the user?
Mapping — The site helps users to know where they are in the site,
Help —Is help available and how effective is it?
Speed - Do the pages download fast enough?
Organisational Structure — How weli organised is the content?
Cross Referencing -

Maneuverability — How easy is it to get from one part of the CD to another?

3, Content:
Accuracy, -- The content is accurate, instructions work,
Relevance, -- to the objectives of the project
Usefulness ~ Most of the content is useful to the target audience

Complete —The content is not lacking vital or important efements

4, Programming:
Help Facility — functions correctly
Search Facility — functions correctly
Print facility — -- functions correctly
Scrolling  --fast, intuitive, efficient
Utilities (volume control, zoom, etc.)
Links ~all funct'on

Cross-platform and trans-browser compatibility
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5. Packaging:
Aesthetics
Design
Graphics
Effectiveness
Cost/Vaiue

Attached is a checklist of areas in the CD which require evaluation, as well as a template of a
testing sheet for annotating observations. These are for your convenience only, and you are not

required to use them if you don't wish to.

Once again, thank you very much for your Kind collaboration.
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3. Areas of EduKit2000 to be evaluated

(used as a support tool for both the Expert Review and User Testing)

Welcome

1.1, Into Video

1.2. VC Introduction
Help

2.1. FAQ

2.2. About

2.3. Credits
Software (PC)

3.1. Help@ECU
3.2. Internet

3.3. Utilities

3.4. Fun

Software (Mac)

4.1, Help@ECU
4.2, Internet

4.3, Utilities

4.4, Fun

Remaote Access (PC)
5.1, Windows 95
5.2. Windows 98
5.3. Windows 2000
5.4, Windows NT
Remote Access (Mac)
Courses

7.1. Undergraduate

7.1.1.  BUN
7.1.2. BPM
7.1.3. CHS
7.1.4. CSESS
7.1.5. WAAPA

7.2. Postgraduate
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7.2.1. BUN

7.2.2. BPM
7.23. CHS
7.24. CSESS
7.2.5. WAAPA
8. Library
8.1. Introduction to Services

8.2,
8.3.
8.4.
8.5.
8.6.

Semester Opening Hours
ECU Library Catalogue
Contacting the Library
Endnote 4.0 Software
Available Databases (7 pages)

Services For Students

Thesis

Study

8.7. Borrowing & Loans

8.8. Document Delivery

8.9. Document Delivery Fees

8.10. Document Delivery: Registration
8.11. Inter-Library Document Defivery
8.12.  Inter-Campus Loans
8.13. Liberty
8.14.  Services for External Students
8.15.  Externa] Students - Requesting Materials
8.16. Finding Materials - Arranging a search
8.17.  Using the Library in Person
8.18.  Offshore Students
8.19.  Photocopying
8.20. Reciprocal Borrowing
8.21. Services for Clients with Disabilities
8.22. Thesis Checklist
8.23. Theses - General Information
8.24. Thesis Presentation
8.25. Use of Thesis
8.26.  Useful Thesis Publications
9. Services
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9.1.1.
9.1.2.
9.1.3.
9.1.4.
9.1.5.
9.1.6.
9.1.7.
General
2.1.8.

Referencing Guide
COFHE

Graduate School

Student Academic Support
Virtual Campus

Cover Sheets

ECUWES

Campuses

9.1.8.1, Joondalup Map
9.1.8.2. Mount Lawley Map
9.1.8.3. Churchlands Map
9.1.8.4. Bunbury Map

9.1.9.
9.1.10.
9.1.11.
9.1.12.
9.1.13.
9.1.14.
9.1.15.
9.1.16.
9.1.17,
10. Support
10.1.1,
10.1.2,
10,1.3.
10.1.4.
10.1.5.
10.1.6.
10.1.7.
10.1.8.
10.1.9.
1. Lifestyle

Calendar

Maps

Faculties
Accommodation
Banking/Travel
Fees & Charges
Bookshops
Rules

Higher Education Contribution Scheme

Chaptain

Career Advisory
Health and Medical
Counselling

Equity & Diversity
Disabilities

Child Care
Scholarships

Quick Contact List

11.1.  Sports and Recreation

1.1,
11.1.2.

Health and Fitness Center

Fitness Classes
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11.1.3.
.14,
.15,
11.1.6.
117,
1.2,
11.2.1,
11.2.2.
11.2.3.
11.2.4.
11.2.5.

Team Sports
ECU Ski/Snowboarding trip
Intervarsity Sports
ECU Sporting Clubs
Bar and Café

Clubs and Societies
Golden Key
SCAMSA
ECUIS
ISA
Guild

12. Search Engine

11.1. Standard keyword search

11.2. Undergraduate courses search

1.3, Postgraduate courses search
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4,

User Testing —~ Guidelines and Rating Instrument

The guidelines chosen here are broad, general indications used as a guide to insure that all
important aspects of the CD are critiqued. Reviewers should go beyond what a typical
checklist would require. This is a qualitative eva'uation: Please write as much as you feel is
necessary in response to each question. A checklist is provided to map all the geographical

areas of the CD that need to be visited and evaluated,

Tick the Likert scale for each of the major areas of enquiry below (Bad 2 Good), then

answer all the specific questions ir as much detail as possible,

Finally, if there are areas or issues which you feel need further comment, please give as

comprehensive a description of these in the final section, (Other Comments).

There is no time limit set for the evaluation. The evaluator should possess enough

experience to know when an adequate review of the product has been achieved.

O—O0—0—0—0

1. Interface Design Issues:
2. Aesthetics: Is the " look and feel " of the CD appropriate, pleasing, effective?

3. Cognitive Load — i.e. how much mental stress might the interface place upon
the user?

4. Metaphors — Are the metaphors (icons which help the users to know where they
are in the site) interesting and appropriate?

5. Consistency — How consistent is the interface?

..........................................................................................................
---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

8. General comments on Interface Design
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---------------------------------------------------------------------------------------------------------

2. Navigational Issues:

9. Cognitive Load: How much mental siress might the navigation place upon the

user?

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

---------------------------------------------------------------------------------------------------------

.........................................................................................................

.........................................................................................................

3. Content:

17. Accuracy, -- The content is accurate, instructions work

--------------------------------------------------------------------------------------------------------

.........................................................................................................

20. Complete ~The content is no. lacking vital or important elements.

....................................................... L T T

21. General comments on Content
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4. Programming:

22. Help Facility - functions correctly

I A N e N L R R Y ]

23. Search Facility - functions correctly

24, Print factlity

IR RN Y P TR TR N

[EERERET]

4

R N T R R L IR RS

-- functions correctly

AR AR LR

25. Scrolling  --fast, intuitive, efficient

LR R R R YN anarmrn IR R LR R N R I LR T R R )

26. Utilities (volume control, zoom, etc.}

R e R RN LR RN

27. General comments on Programming
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5. Packaging:

2_8. Aesthetics
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29, Design
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30. Gralihics
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31. Effectiveness
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32. General comments on Packaging
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Other Comments:
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5.

Novice User Observation Guidelines

NOVICE USER OBSERVATION GUIDELINES FOR EVALUATORS

General Poiats:

The test room should be quiet, clean and uncluttered and away from disturbances and
interruptions. The chair and desk at which they sit should be comfortable.

Ensure that the browser cache is cleared before each user session

Ensure that Screen cam is set up and working properly

Ensure a good supply of stationary for both the test user and the observer.

Beginning the session:

Introduce yourself if you do not already know the user. Make them feel comfortable and
relaxed, offer a tea or coffee,

Explain to the user that we are recording their actions and utterances using Lofus
ScreenCam.

Explain what EduKit2000 does and that the user is going to be set several of tasks, which
will require that they use the CD. Explain that we will then ask them to fill out a
questionnaire about their experience and that the questionnaire will provide them with an
opportunity to say what they thought of it

Explain to the user that we are not assessing their abilities but we require them to help us
assess how useable the CD is. Any confusion experienced by the user highlights a fault in
the design of EduKit2000, not the user.

After explaining the above, ask the user to sign the agreement that we may be allowed to

use the results of this test in reports and publications.

Performing the task:

Explain that we will provide limited assistance during the tasks.

Do rnot give the user time to explore the CD before the tasks begin — we want 10 see how
well they can use the CD straight off the cuff -

Observe and take notes whilst the user is performing the tasks — do not ofter direct help but
suggest that they read the screen carefully to find clues as to where they should go next,

Ask that the user explain where they have difficulties or where they get confused. The

observer should make note of these — possibly won®t be necessary il screen cam is working

properly.



6. Novice User Tasks

Please answer as many questions as you are able to in the time allocated. You may

answer the questions in any order you like.

Task 1
What is the Golden Key National Honour Society?

Task 2

What is the phone number of the Bunbury campus Child Care service?

Task 3

What hardware do you need to set up an ECU modem pool Remote Home Access?

Task 4

[s a Chess game available on the CD?

Task 5
Who produced the video shots in the CD?

Task 6
Which team sports are available at ECU?

Task 7
Can you study for a Bachelor of Arts in Marketing at Bunbury?

Task 8
How much does the library charge for photocopying?

Task 9

Can external students print out Assignment Cover Sheets from the CD?



Task 10

What are the charges for late HECs "upfront” payments?

Thank you for your participation. Please make any additional comments below:
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7. Standard Procedures for Analysiny i.otusCam
Recordings

1. Number of clicks to find the results

2. What methods were used to locate information
s @& Home
o & Toolbar
s & Help facility
o @& Scarch facility
e @ FAQ
« @& Automatic paging
» & Back button
o & Scrolling

3. Did they use the navigation buttons: eg back, forward etc. Did the person use
both the navigation buttons and the toolbars?

4, How long did the task take to complete?

5. Did the user go into the ‘Welcome’ section? Did it help them or confuse them?

6. What sections did the user go into before entering the correct one?

7. What sections did the user get noticeably confused in? Why do you think this
was the case?

8. Did the user go home between tasks or did they use the toolbar to move between
sections?

9. Did the user need to use the zoom option?

10. What were the users general impressions/comments about the task and their
interaction with the CD eg did they express frustration, did they think ir was
easy, did they gel lost etc...use direct quotes and observation if possible

11. Spontancous comments:



+ [f a user becomes stuck for a period of 2 minutes, make a note at the point at which they
were stuck and why, then show them a step in the direction they are meant to go in, This
will allow us to discover if there was just the onc major preblem or il they had other

problems after we gave them a prompt,

Filling out the questionnaire:
« Explain any parts of the questionnaire that the user does not understand c.g. terminology
» Sit within the vicinity of the end user so that they know you are available for questions.

» Let the user refer back to the CD whilst filling in the questionnaire if they so desire,

Ending the session
» Ask them if they have any questions or issues they would like to raise (about the CD or the
evaluation session).

» Thank the user for taking part in the evaluation process.



8. Volunteer User Release Form

Volunteer User Release Form

In order for the results of this session to be used for performing an evaluation of
EduKit2000 that will enable the CD to be improved, the data we obtain from you needs to
be available for analysis and publication in the form of a report. This report will be used for
the purposes of completing my Honours Research thesis, as well as for providing the ECU

Student Service Centre with guidelines for improving Edukit2000.

By signing this form you are authorising Serge Walberg to use the information provided by

your session for the purposes described above.
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9. Session Coordinator Form

_____Bession Coordinator Observation Form

Coordinators Name:

Respondents Number:

Reason they were selected to take part in the evaluation:
What type of computer was the session performed on?

(processor speed, monitor resolution)

Observations: :
{please use this space to make any notes, observations, comments etc. that will be useful when

analysing the collected data)
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