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Appendix 2.1, Ilustrations of different types of navigation aids.
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Appendix 4.1 The Usability Evaluation Text used in experiments 1, 2 and 3.

N.B. The text is presented here in a linear format as in the paging buttons condition in
experiment 1.

Usability

Usability, according to the I1SO definition, is 'the effectiveness, efficiency, and satisfaction with
which specified users achieve specified goals in particular environments'. Usability is about the
utility of a system, how well users' tasks are supported and how easy the system is to learn and
use. Because usability is so important to whether a system is accepted and ultimately used by
people, it is helpful to have some way of evaluating the level to which a system is usable and
ways that the system can be improved.

Usability Evaluation- Introduction

These electronic text materials aim to give you an overview of usability evaluation and a sample
of different forms of usability evaluation techniques.

Usability evaluation is the assessment of usability and may be employed to ascertain the
usability of either a design or a finished product. It is about determining whether a system does
what we want it to do and whether requirements have been met. Usability evaluation can be
used to identify usability problems and/or to determine some measure of usability.

Usability evaluation has a central role in an iterative design process. There are two main
approaches to usability evaluation, formative evaluation and summative evaluation. Which
approach is used depends on when the usability evaluation is performed and the goals of the
evaluation.

The usability evaluation techniques to be presented here are observational evaluation and
expert reviews. However, it should be noted there are other techniques that may be used in
usability evaluations.

Role of Usability Evaluation

In the context of a user centred design process, usability evaluation is a central activity that can
occur at any and all stages of the design process. It can be used to test the usability and
functionality of a system and may lead and drive entire design activities.

It can take place in the controlled environment of a laboratory and/or in the more natural setting
of a field environment, as well as taking place with or without user involvement. The overall aim
of this process is to encourage the development of more usable products. This should be kept in
mind when making decisions about how to employ the techniques presented in these materials.

Usability Problems

A usability problem is any aspect of the user interface that reduces the level of usability for a
user. In other words, it may be any aspect of a system that could be changed to bring about an
improvement in usability.

Types of Usability Evaluation

There are two main ways that usability evaluation can be employed.

Formative evaluation is an approach used to assess usability throughout the design process
where the results of the evaluation feed back into design. The focus of formative evaluation is
on product improvement, and techniques for formative evaluation centre around identifying
usability problems.



U M Armitage Appendix 4.1

Summative evaluation, in contrast, is usually performed on final design solutions at the end of
the design process to measure the usability of a final product. The results of summative
evaluations can then be used in comparisons against metrics or standards, such as those set by
the British Standards Institute (BSI). Other uses of the results include benchmarking and quality
assurance.

The information presented in these materials will concentrate on techniques used in formative
evaluation. However, it must be noted that *the techniques presented here may also be applied
in summative evaluations®, although when applied in this way their focus and their use may be
slightly different.

Observational Evaluation- Introduction

Observational evaluation involves observing users interacting with either early prototypes, such
as paper mock-ups, or higher fidelity software-based prototypes. It can occur in a laboratory
setting or in the user's natural environment. Observational evaluation is an empirical approach
that when supplemented with interviews or questionnaires may also be referred to as usability
testing or user testing.

A typical method for formative observational evaluations focuses on identifying usability
problems and diagnosing why these problems occur.

Observational evaluations lead to rich data about users’ interactions with a system, giving this
technique several advantages and disadvantages.

Observational Evaluation- Method

The following steps represent a typical method for the use of observations in formative usability
evaluation.

Select 'representative’ users.
Administer a pre-test.

Ask the users to complete a set of predetermined typical, or critical, tasks with the system.

W0 N~

As they complete these tasks users are typically asked to 'think aloud'. This is where they
say what they think is happening, why they make an action and describe what they are
trying to do. This is known as giving concurrent verbal protocols.

5. Record the interaction between the user and the system. This can be done in several ways:
pen and paper, audio recording, video recording, user notebooks and computer logging.

6. Conduct a post-task interview or questionnaire.
7. The information is then analysed for usability problems and suggestions for redesign.

Generally in observational evaluations the evaluator does not intervene, although there are
variants on this such as co-operative evaluation (Monk et al, 1993).

Observational Evaluation- Data Analysis

Observational evaluations commonly yield both quantitative and qualitative data. Quantitative
data refers to numerical data that can be quantified. The term 'qualitative data' is used to refer to
categorical data, or verbal or narrative data.

Quantitative data may be collected from computer logging tools that can record information
about task completion times, errors, and the aspects of the interface that were used. This data
can be statistically analysed and may give pointers to usability problems. For example, it might
be found that users spend a long time completing a particular task on a website. This might
indicate that there is a usability problem, or problems, in areas of the website associated with
that task.
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However, in formative observational evaluations the most useful data tends to be qualitative,
since qualitative data tends to give more information about the nature of particular usability
problems and leads more directly to redesign solutions.

Qualitative data from observations, such as verbal protocols, audio transcripts, video data, or
post-task interviews, may be analysed through categorisation. These analyses can be
performed at different levels of detail, from fine-grained analyses where single words, phrases
and utterances are examined, or at higher levels where the analyst looks for patterns or critical
incidents.

Critical incidents during observations might include silences or incidents when users are
obviously stuck. These critical incidents may give indicators of usability problems.

Another approach to categorising qualitative data is content analysis. This is where researchers
categorise data into meaningful, mutually exclusive categories. Comparing analyses of the
same data done by two or more separate evaluators, using the given categorisation, may be
used to check the reliability of a given categorisation.

Observational Evaluation- Advantages

As Dix et al (1998) point out, observational evaluations at their simplest level have the
advantage of requiring little expertise to perform and may provide useful insight into the way a
system is used and problems that may occur with it. They can yield rich data about the users
interactions with the system.

Observational evaluations also have the advantage of using real end-users and therefore
identify real user problems.

Observational Evaluation- Disadvantages

A disadvantage of observational evaluations is that the data may be subjectively analysed by
evaluators. Data may also be selective, depending on the tasks observed. Also, the cost of
performing observational evaluations can potentially be quite high and data analysis can be
time consuming.

Another disadvantage is that the process of observation can change the way that people
perform tasks, leading to a biased view. Thinking aloud whilst performing a task may interfere
with the way the task is performed and may alter the way that the user behaves. This change is
particularly significant to measures such as task completion times.

Expert Reviews- Introduction

An alternative to performing usability evaluations with real users is to get experts to identify
usability problems. Examples of these expert review techniques, or expert evaluations, include
heuristic evaluations and cognitive walkthroughs. When performing expert reviews, experts
predict the ways that a system might be used and the problems that users might encounter.

According to Preece et al (2002) the best experts have expertise in interaction design as well as
the product domain. Expert review techniques may be employed at any stage of the design
lifecycle, including early prototypes, such as paper prototypes.

Heuristic Evaluation- Introduction

A heuristic is a 'rule of thumb', or general principle, that may be used to guide a design decision
or to critique an existing design (Dix et al, 1998). Heuristic evaluation involves examining how
well a system conforms to a set of heuristics. It can be used to assess early designs as well as
fully working systems.
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Heuristic evaluation is a method performed by expert evaluators for identifying problems with
designs and suggesting improvements to a design. The technique was developed by Nielsen
and colleagues (e.g. Molich and Nielsen, 1990).

Nielsen’s heuristics were refined from an earlier set through the factor analysis of 249 usability
problems and they can be used in a typical method for heuristic evaluation. However, as noted
by Preece et al (2002), this set of core heuristics may be too general for some products and
there is a need to create more tailored heuristics for specific applications such as websites,
mobile devices, computerised toys and educational software. Brink et al (2002), for example,
presented a set of principles that were specifically about usability for the web, including
guidelines about 'Speed’ and 'Navigation'. These issues are not given special attention in
Nielsen's recommended heuristics.

As compared to other evaluation techniques, the employment of heuristics in usability
evaluation has several advantages, as well as disadvantages.

Heuristic Evaluation- Jakob Nielsen’s 10 Heuristics
The recommended 10 heuristics are:

1. Visibility of system status- The system should always keep users informed about what is
going on, through appropriate feedback within reasonable time.

2. Match between system and the real world- The system should speak the users' language,
rather than using system-oriented terms. Information should appear in a natural and logical
order.

3. User control and freedom- Give clearly marked exits. Support undo and redo.

4. Consistency and standards- Users should not have to wonder whether different words,
situations, or actions mean the same thing. Follow platform conventions.

5. Error prevention- Even better than good error messages is a careful design which prevents
a problem from occurring in the first place.

6. Recognition rather than recall- Make objects, actions, and options visible. The user should
not have to remember information from one part of the dialogue to another. Instructions for use
of the system should be visible or easily retrievable whenever appropriate.

7. Flexibility and efficiency of use- Accelerators -- unseen by the novice user - may often
speed up the interaction for the expert user such that the system can cater to both
inexperienced and experienced users. Allow users to tailor frequent actions.

8. Aesthetic and minimalist design- Dialogues should not contain information which is
irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the
relevant units of information and diminishes their relative visibility.

9. Help users recognize, diagnose, and recover from errors- Error messages should be
expressed in plain language (no codes), precisely indicate the problem, and constructively
suggest a solution.

10. Help and documentation- Even though it is better if the system can be used without
documentation, it may be necessary to provide help and documentation. Any such information
should be easy to search, focused on the user's task, list concrete steps to be carried out, and
not be too large.

Heuristic Evaluation- Method

The following steps represent a typical method for the use of heuristic evaluation in formative
usability evaluation.

10
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1. Preparation. This involves creating a prototype, selecting evaluators and preparing a coding
sheet to record usability problems.

2. Select part of the interface to evaluate. In some cases it might be appropriate or necessary
to inspect the entire interface. However, a simpler alternative is to select typical tasks that
users would be expected to perform with the system. These tasks should be explicitly
expressed in terms of the user's goal. For example, when using an online banking system a
typical user task might be to 'check account balance'.

3. Conduct the evaluation. Evaluators go through each of the tasks in turn. At each stage of a
task they ask themselves whether the interface complies with the heuristics. Any problems
identified may be recorded on a coding sheet detailing what the problem is, where it
occurred on the interface, how severe the problem is, and which heuristic is violated.

4. The information from the evaluation can then be analysed.

Heuristic Evaluation- Analysis

After the heuristic evaluation is completed evaluators should examine the problems they
identified. For example, they may group problems and create a list of the top ten most serious
usability problems.

Nielsen’s 10 heuristics can be used by several evaluators to come up with usability problems.
Nielsen's research has found that the work of about 5 evaluators usually results in the
identification of 75% of usability problems.

From these problems evaluators may suggest how the evaluated system may be improved
through re-design.

Heuristic Evaluation- Advantages

Heuristic evaluation is explicitly intended as a 'discount usability engineering' method because it
is relatively quick, cheap and easy to perform and can be useful when access to real users is
difficult. It is quick for experts to learn and has few practical issues. Typical users can also be
taught heuristic evaluation, but there have been claims that this is not very successful (Nielsen,
1994).

Heuristic evaluation may be a rich source of comments about usability problems. It also has the
advantage that the expert evaluators can suggest solutions to the usability problems identified.

Heuristic Evaluation- Disadvantages

Heuristic evaluations may miss problems (Karat, 1994). Experts are not real users and may
have biases.

False alarms are also an issue for the effectiveness of heuristic evaluation. This is where
experts predict problems that are not real problems for end users. Bailey (2001), cited in Preece
et al (2002), refers to work from published sources implying that about 43% of the usability
problems identified by experts were not problems at all! Preece et al suggest that this signifies
the importance of using complementary techniques and that heuristic evaluation should not be
thought of as a replacement for user testing.

Cognitive Walkthrough- Introduction

Cognitive walkthrough is another form of the expert review approach. It provides an alternative
technique to heuristic evaluation for predicting users’ problems without user testing. It attempts
to bring psychological theory into the evaluation process, and has advantages and
disadvantages.
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The method involves the detailed review of a sequence of actions that users have to perform to
complete a given task. The expert simulates a user's problem solving process to see whether
user's goals and memory for actions can be expected to lead to the next correct action (Preece
etal, 2002).

The main focus of this type of evaluation is to check how easy it is to learn how to use a system
through exploration. The user interface is often presented in the form of a paper mock-up,
working prototype or design specification, but it can also be a fully developed interface.
Cognitive walkthrough is a method for formative evaluations and the results are fed-back into
design.

Cognitive Walkthrough- Method

Preece et al (2002) suggest the following steps when undertaking a cognitive walkthrough:

1. Identify characteristics of typical users, develop sample tasks and develop a
description/prototype of the interface. Identify a clear sequence of actions required for a
user to complete a task using the prototype interface.

2. A designer and one or more experts perform the walkthrough.

The evaluators walk through the action sequences for each task within the context of a
typical user scenario. As they do this they try to answer the following questions:

« Wil the correct action be sufficiently evident?
« Wil users notice that the correct action is available?
»  Will users associate and interpret the response from the action correctly?

Negative answers to these questions indicate a usability problem. These can be
recorded on a separate sheet and should include details of the system, version number,
date, the names of the evaluators, and the severity of the usability problem (how likely it
is to occur and how serious the problem is for users).

4. Critical information is compiled during the walkthrough. This includes usability problems,
assumptions about what causes problems, explanations of why users would face
difficulties, notes about issues and design changes, and a summary of the results.

5. The results of the evaluation can then be analysed and the design is revised to fix the
problems presented.

Cognitive Walkthrough- Analysis

After the walkthrough has been completed evaluators should examine the problems they

identified. For example, they may group problems and create a list of the top ten most serious
usability problems.

From these problems evaluators may suggest how the evaluated system can be improved
through re-design.

Cognitive Walkthrough- Advantages

Using a cognitive walkthrough technique in formative usability evaluation is advantageous in
that it encourages evaluators to focus on user's problems in detail without the need for users to
be present.

Like other forms of expert reviews, cognitive walkthroughs have the advantage of being cheap
to perform (as compared to usability testing), and are useful when access to real users is
difficult.
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Cognitive Walkthrough- Disadvantages

Compared to heuristic evaluations, cognitive walkthroughs are more costly to perform and can
be time consuming and labour intensive. Whereas its focus on learning by exploration may be
beneficial to some types of system this may be too narrow, or inappropriate, for other systems.

Like heuristic evaluation, cognitive walkthroughs suffer from problems due to expert biases.
There are problems of false alarms where experts identify problems that are not actually real
user problems. Also, expert evaluators may miss real user problems.
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Appendix 4.2 The experimental script for experiments 1 and 2.

Experimental Script

Pre-checks

o Pack contents

Taskl-pretest.

Task 2- training.

Task 3.

Task 4- ownership questionnaire.
Task 5-Report + paper.

Task 6- Concept maps + paper.

Oooo0o0ooaoo

o  Pencils, rubbers.

o Clear IE history.

o Open training materials from C drive.

o Check materials are from C.

0 Only Nestor open.

0 Check Nestor browser toolbar is clear.

o  Check Nestor browser window is fully maximised.

0 VHS, camera all turned on.

Intro

o I will be reading from my notes to make sure I remember everything and that I keep everything
consistent.

o I'm doing a study investigating factors that affect the way that people use electronic texts.
o We're going to ran through six tasks. The entire session should take about 2 hours.
o Do you have any questions?

Administer consent form

Pre-test and Demographic Questionnaire

First of all I'd like you to complete a pre-test questionnaire. Don't worry if you don't know the answer to
some of'the questions- you are not expected to. It is not a test of your abilities, it isjust to find out about
your background knowledge. If you don't know the answer just write 'N/A'.

Training Task

o Open Nestor

o These are some training materials- they are just to give you a chance to use some electronic texts.

o Have a quick read through and tell me if you have any questions.

O You have 10 minutes to read through the training sheet and explore the materials.

14
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o Think aloud.
o I want you to think aloud as you explore the materials- that is- say any thoughts or reactions that
come to mind as you work. If you remain silent for a while then I may occasionally prompt you
to start speaking again.

o Your start time is............. , you have 10mins, your stop time is.........
After training...

Experiment 1
Paging buttons condition
O Are you happy with:
Next and previous buttons
Colour changes
Scroll bar.
Embedded links condition
O  Are you happy with:
Embedded links- colour changes
Back button
Scroll bar
Please don’t press back on the first page. If you do press back on pi then slide
window and click on map home page
A-Z condition
O Are you happy with:
A-Z index
Notice strict alphabetical order?
Accessing pages using page bullet
Scroll bar- only really need to use the one on the text window
Window divider- use it if you want to see more of the text, please only use that
particular divider.
Bag and bin- these are just part of the program- don't worry about them
Map condition
O Are you happy with:
Map
Accessing pages using page bullet
Scroll bar- only really need to use the one on the text window.
Window divider- use it if you want to see more of the text, please only use that
particular divider
Bag and bin- these are just part of the program- dont worry about them
Experiment 2
Using map condition
O Are you happy with:
Map
Accessing pages using page bullet
Scroll bar- only really need to use the one on the text window
Window divider- use it if you want to see more of the text Please only use that
particular divider
Bag and bin- these are just part of the program- don't worry about them
Please don’t press back on the first page. If you do press back on pi then slide
window and click on map home page
Creating map condition
O Are you happy with:
Creating Map
Accessing pages using page bullet
Moving pages into position
Embedded links- colour changes
Back button
Scroll bar- only really need to use the one on the text window.
Window divider- use it if you want to see more of the text, please only use that
particular divider
Bag and bin- these are just part of the program- don't worry about them
Using A-Z condition
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O

............. Quick break?

O Are you happy with:
- AZ
Accessing pages using page bullet
Strict alphabetical order
Embedded links- colour changes
Back button
Scroll bar- only really need to use the one on the text window
Window divider- use it if you want to see more of the text, please only use that
particular divider.
Bag and bin- these are just part of the program- don't worry about them
Please don’t press back on the first page. If you do press back on pi then slide
window and click on map home page
Using contents list condition
O Are you happy with:
Content List
notice logical order
Accessing pages using page bullet
Scroll bar- only really need to use the one on the text window.
Window divider- use it if you want to see more of the text, please only use that
particular divider
Bag and bin- these are just part of the program- don't worry about them
Please don’t press back on the first page. If you do press back on pi then slide
window and click on map home page
Any questions?

CLOSE TRAINING MATERIALS.

Task using the electronic text

O

Please have a quick read through the task information sheet and tell me when you have finished
reading.

PRESS RECORD ON CAMERA
PRESS RECORD ON VHS

Open materials from C drive.
Check it is open from C drive.

Do you have any questions?
You will be given some electronic text materials on usability and usability evaluation.
This information is very relevant to the module you are taking.

I would like you to use the information in these materials to choose a usability evaluation technique
or combination of techniques that are appropriate for this setting.

For creating map, creating A-Z and creating contents list conditions:

O You're also asked to create a map/A-Z/contents list of the pages in the materials, you can add
links, delete links, delete page bullets and rearrange the pages.

When you have finished I would like you to explain your decision and say why you have chosen a
technique, or combination of techniques, over the other ones in the materials.

Think aloud.

O Again, as you use the electronic text materials, I would like you to think aloud. So, say any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may
occasionally prompt you to start speaking again.

Please do not take notes.
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o I'm not supposed to talk to you or answer your questions once we have started...
o But, ifyou get into any major difficulties using the electronic texts let me know.
o Do you have any questions?
o Now it's Xtime. Your start time is.... And you have 45 minutes so your stop time is.... (fill in on
sheet). Go ahead...

Prompts

o What are you doing now?

o Why are you doing that?

o  Why did youjust do that?

O [End oftask] Please explain your decision.
o STOP CAMERA AND VHS

Ownership Questionnaire

O

O

Close the materials.

Here is a questionnaire to complete. Please respond according to your first reaction to each question.
Let me know when you have completed the questionnaire.

Written Transfer Task

O

Please have a quick read through the task information sheet and tell me when you have finished
reading.

Do you have any questions?

This is similar to the previous task. I would like you to choose a usability evaluation technique (or
combination) for this setting and write a report explaining your decision. Please include the following
information:

what usability evaluation is

brief details of each of the techniques presented in the materials

an explanation of why or why not each technique is/is not suitable for the given context

conclude with your selected technique(s) and give a brief description of how they will be

employed

Do your best, but remember this is not a test of your personal abilities.

Now it's ... time. Your start time is.... And you have 30 minutes so your stop time is.... (fill in on
sheet). Go ahead...

Concept mapping task

O

Last task. Here's the information sheet, please have a quick read through it.
Do you have any questions?

I would like you to draw a concept map on usability and usability evaluation techniques from the info
you can remember from the materials.

Do your best but remember it is not a test of your personal abilities.
Do you have any questions?

Now it's ... time. Your start time is.... And you have 10 minutes so your stop time is.... (fill in on
sheet). Go ahead...

De-briefing
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OK! This is the end of the study. Thanks very much for your participation!!!
When I write a report of the studies I can send you a copy.

The overall aim ofthe study is to look at the way people use electronic text materials with different
navigation aids.

Please don't discuss this study with any of your classmates until after your lecture on usability evaluation.

18
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Appendix 4.3 The demographic questionnaire and pre-test for experiments 1, 2
and 3.

Note: the formatting is slightly different here to the original questionnaire e.g. the space allocated for
responses to questions has been reduced here to save space.

Please complete the following questionnaire. Your responses are anonymous. The purpose of this

questionnaire is to find out about your background and knowledge of usability evaluation. This is not a
test of your abilities.

1. About You
Participant number:
1.1. Age (circle as appropriate): under 18 18-29 30-39 40-49 50 or over
1.2. Gender (circle as appropriate): female male
1.3. Previous Educational Attainment (circle as appropriate):
GCSE
A' Level

Bachelor's degree
Please give title

Postgraduate qualification
Please give title

1.4. Ifstudying at present, please give programme title (e.g. BSc Computer Science).

1.5. Work experience

Please give the job title and type of organisation for your 2 most recent work experiences:

I.

1.6. Elave you ever taken a web design course (circle as appropriate)? Yes No
Ifyes, were usability issues given any attention (circle as appropriate)?
Little attention Some attention Great attention

1.7. Have you ever taken an HCI course before (circle as appropriate)? Yes No

If yes, please give details of the circumstances:

1.8.  Have you ever conducted a usability evaluation (circle as appropriate)? Yes No

If yes please give details of the circumstances:
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1.9. Have you ever been an experimental participant in a psychological or HCI related experiment (circle
as appropriate)? Yes No

If yes, how many times have you been an experimental participant?

2. Computer experience
2.1. How long have you used computers (circle as appropriate)?

under 1 year 1-3 years 4-5 years over 5 years
2.2. Which operating system(s) do you use regularly (circle as appropriate)?

DOS Windows Mac Unix Other

2.3. How long have you used the web/intemet (circle as appropriate)?

under 1 year 1-3 years 4-5 years over 5 years
2.4. How often do you use the web/intemet (circle as appropriate)?

daily weekly monthly rarely
2.5. Which web browser(s) do you regularly use (circle as appropriate)?

Netscape Internet Explorer Other

3. Knowledge of Usability Evaluations

Please answer the following questions on usability and usability evaluation. If you do not know the
answer to a particular question just write WA'. Note that this is not an exam, the purpose is to find out
about your background knowledge.

3.1. What is usability?

3.2. What is a usability problem?

3.3. What is the purpose ofusability evaluation?

3.4. What is formative usability evaluation?

3.5. What is summative usability evaluation?

3.6. List as many usability evaluation techniques as you can.

3.7. Give briefdetails of the techniques you have listed and how they might be used in formative usability
evaluations.
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Appendix 4.4 The training instructions for conditions in experiments 1 and 2.
EXPERIMENT 1- PAGING BUTTONS CONDITION

Training materials: The American Museum in Britain

The purpose of these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

Ifyou have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

1. Text about the museum is presented in the browser window. You can move from one page to another
using the paging buttons: the NEXT' and 'PREVIOUS' buttons (see figure 1). These are located at
the bottom of each page. NEXT" takes you to the next page in the materials. 'PREVIOUS' takes you
the previous page in the materials. Once you have already visited a page the paging buttons that link
to that page will change colour. Please practice accessing pages using the paging buttons.

Ifthe text goes offthe bottom of one screen you can scroll down to see the remainder of the text
using the scroll bar on the right hand side of the screen (see figure 1). Try this out on the 'Main
Collection' page of the materials.

slIPPS

1. New World Room 15. Opening of the West

2. 17th Century Keeping Room 16. North American Indians

3. Entry 17. New Mexico Living Room

4. Lee Room 18. New Mexico Morada Chapel

5. The Boming Room 19. Miniature Rooms

6. Pewter 20. Conkey’s Tavern

7. Periey Parlor 21. The Shaker Exhibit

8. Quilts and Other Textiles 22. The Pennsylvania-German
Room

9. Deming Parlor 23. Glass

10. Craftmanship in Furniture 24. Greek Revival Room

11. Deer Park Parlor 25. New Orleans Bedroom

12. Stencilled Bedroom 26. The Dallas Pratt Collection

of Historical Maps
13. Silver ox CnJkArt Gallery

14 Rivers. Seas ai Paging buttons

PREVIOUS/NEXT
m

»»«on B

Figure 1- The Nestor Browser window.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 1- EMBEDDED LINKS CONDITION

Training materials: The American Museum in Britain

The purpose of these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Start time Stop time

How to use the materials

1. Text about the museum is presented in the browser window. You can move between pages by
clicking on the embedded links in the text. These appear as blue underlined text (see figure 1). Some
pages contain several embedded links, some pages have no embedded links. Once you have already
visited a page the embedded links that link to that page will change colour. Please practice accessing
pages using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of one screen you can scroll down to see the remainder ofthe text
using the scroll bar on the right hand side of the screen (see figure 1). Try this out on the 'Main
Collection' page of the electronic text materials.

B3SH
'
m Back button

Where Is the American Museum?

The American Museum is located in Claverton Manor, Bath. The house was designed In a neo-classical
style by Sir Jeffry Wyatville, architect to George IV. Begun in 1820 and constructed of Bath stone, the
manor occupies a prominent position on a hill overlooking the valley of the River Avon and has spacious
grounds with sweeping lawns and flower gardere. It was here that on 26 July 1897 Winston Churchill, at
the age of twenty-three, made his first political I*eech. The manor was in private hands until it was
purchased by the museum'’s founders.

There is a lot to see a .atthe American Musei

Figure 1- The Nestor Browser window.

NOTE- Please do not press the Back button on the first page of the materials- "Where is the American
Museum'.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 1- A-Z INDEX CONDITION

Training Materials: The American Museum in Britain

The purpose of'these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. Ifyou remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

1. Text about the museum is presented in the text window on the right-hand side of the screen. In the
left-hand window an A-Z index ofpages in the materials is displayed. This shows a list of the pages
in the materials in alphabetical order. You can visit any ofthe pages by clicking on the square bullet
next to the title ofthe page that you want to visit (see figure 1). Practice accessing pages using the A-
Z index.

2. Ifthe text goes off the bottom of the browser window you can scroll down to see the remainder of the
text using the scroll bar on the right-hand side of the text window (see figure 1). Try this out on the
'Main Collection' page of the electronic text materials.

~m Rl

Figure 1- The electronic text materials.

3. Ifyou want to see more/less of the text or A-Z, you can move the window divider between the text
and the A-Z windows by clicking on the divider and dragging it into a desired position (see figure 1).
Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 1- MAP CONDITION

Training Materials: The American Museum in Britain

The purpose of these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Start time Stop time

How to use the materials

1. Text about the museum is presented in the text window on the right-hand side of the screen. In the
map window, a map of pages in the materials is displayed. You can visit any of the pages by clicking
on the square bullet next to the title ofthe page that you want to visit. Lines with arrows on them
represent links between pages (see figure 1). Now practice accessing pages using the map.

2. Ifthe text goes off the bottom ofthe text window you can scroll down to see the remainder ofthe text
using the scroll bar on the right-hand side of'the text window (see figure 1). Try this out on the 'Main
Collection' page of the electronic text materials.

«
[ S pu——

Map window The Main Collection ~Text window

The following is a list of period rooms and permanent installations
in the order in which they would be seen during a visit to the
Museum:

1. New World Room 15. Opening of the West |
N 16. North American Indians]
2. 177 Century Keeping Room
3. Entry 17. New Mexico Living Rocjf
4. Lee Room 18. New Mexico Morada CII
5. The Boming Room 19. Miniature Rooms 1
6. Pewter
Scroll bar
Map 7. Perley Parlor
Quilts and Other Textiles 22. The Pennsylvania-Gerr
Window divider
Deming Parlor
Sg_ 10. Craftmanship in Furniture 24. Greek Revival Room ||
P
-ifl+ ~
Ed ...

Figure 1- The electronic text materials.
3. Ifyou want to see more/less of the text or map, you can move the window divider between the text
and the map windows by clicking on the divider and dragging it into a desired position (see figure 1).

Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 2A - USING MAP CONDITION

Training Materials: The American Museum in Britain

The purpose of these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Start time Stop time

How to use the materials

Back button

i Text window
Map window Where Is the Amen

The American Museum is located in Claverton Manor, Bath. The
house was designed in a neo-classical style by Sir Jeffry Wyatville,
architect to George IV. Begun in 1820 and constructed of Bath
stone, the manor occupies a prominent position on a hill overlooking
the valley of the River Avon and has spacious grounds with
sweeping lawns and flower gardens. It was here that on 26 July
1897 Winston Churchill, at the age oftwenty-three, made his first
political speech. The manor was in private hands until it was
purchased by the museum'’s founders.

There is a lot to lerican Museum.

_ 3
Figure 1. The electronic text materials.

The Text Window

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back’ button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom ofthe window you can scroll down to see the remainder ofthe text

using the scroll bar on the right hand side ofthe text window (see figure 2). Try this out on the 'Main
Collection' page ofthe electronic text materials.
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The following is a list of period rooms and permanent installations in
the order in which they would be seen during a visit to the Museum:

1. New World Room

2. 17th Century Keeping Room
3. Entry

4. Lee Room
5

. The Boming Room

o

Pewter
Window divider

h

Perley Parlor

®

Quilts and Other Textiles

9. Deming Parlor

10. Craftmanship in Furniture

15.

22.

Opening of the West

. North American Indians

. New Mexico Living Room
. New Mexico Morada Cha|
. Miniature Rooms
. Conkey’s Tavern

. The Shaker Exhibit ”

The Pennsylvania®*eermar

rt - —4

24.

Scroll bar

Greek Revival Room

Figure 2. The electronic text materials- the scroll bar and window divider.

The Map Window

1. In the map window, a map ofpages in the materials is displayed. You can visit any of the pages by
clicking on the bullet next to the title of the page that you want to visit. Round bullets represent pages
containing embedded links, square bullets represent pages with no embedded links. Lines with
arrows on them represent links between pages. Complete lines represent actual embedded link links
between pages, whereas dotted lines represent additional conceptual links between pages (see figures
1 and 2). Now practice accessing pages using the map.

2. Ifyou want to see more/less of the text or map, you can move the window divider between the text
and the map windows by clicking on the divider and dragging it into a desired position (see figure 2).

Please practice this now.

Ifyou want to find out more about the American Museum in Britain, when the experiment is over, you

can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 2A - CREATING MAP CONDITION

Training Materials- The American Museum

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

The Text Window
Vi KV reateaSV3- i1
s

(?E?J gIlf Text window y

IEjtE )
Where is xh*Amerlcan Museum?

Back button

The Americar. Slaverton Manor, Bath.
The house was designed in a neo-classical style by Sir Jeffry
Wyatville, architect to George IV. Begun in 1820 and
constructed of Bath stone, the manor occupies a prominent
position on a hill overlooking the valley of the River Avon and
has spacious grounds with sweeping lawns and flower
gardens. Itwas here that on 26 July 1897 Winston Churchill, at
the awe of twenty-three, made his first political speech. The
manat was in private hands until it was purchased by the
museum's founders.

There iaa lot to see and de at the American Museum.

L

Embedded links
Scroll bar

ropm. .. " Rl-'-i
I MG 4% EE- A,
isssifyww— wnimsm I mm i mmm

Figure 1. Nestor Navigator- Aspects of the embedded links and browser window.

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of the window you can scroll down to see the remainder of the text
using the scroll bar on the right hand side of the text window (see figure 1). Try this out on the 'Main
Collection' page of'the electronic text materials.

The Map Window

1. As you move through the text a trace of your path through the materials is generated in the map
window on the left-hand side ofthe screen. This shows the titles ofthe pages you have visited, and
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links between them that you have traversed using embedded links (see figure 2). Notice this as you
navigate the embedded links in the text.

£6U» Y
The Main Collection
The following is a list of period rooms and
permanent installations in the order in which they 1
would be seen during a visit to the Museum: §
1. New World Room 15. Opening
2. 17th Century Keeping Room 16. North Ail
3. Entry 17. New Mel
4. Lee Room 18. New Me
5. The Boming Room 19. Miniature
.
l 6. Pewter 20. Conkey'
7. Perley Parlor 21. The Sh.
Path trace Y
8. Quilts and Other Textiles 22. The Per
Room |:
9. Deming Parlor 23. Glass
10. Craftmanship in Furniture ~ 24. Greek
p e Ao
Hi HOE A

Mtavem

Figure 2. Trace of a path through the electronic text materials.

Representations ofa Page. When you open a new page the page title will appear in the Nestor
window. There will be a bullet point next to this title (see figure 3). The bullet for the page you
are currently displaying will be shown in red. All other bullets are shown in blue. Circular

bullets represent pages that contain embedded links, square bullets represent pages with no
embedded links.

Representations ofLinks. Lines with arrows on them represent links between pages. The arrow
shows the direction of the link (see figure 3).

Figure 3. Representations of links and pages in the Nestor window.

2. You can access pages by clicking on the bullet next to the title of the page you want to visit, as well
as by using the embedded links and the back button (see section 1). As you explore the materials re-
arrange the bullets in the map to create your own map of the materials. Rearrange the shape of'the
map by clicking and dragging the page bullets into a desired position. You can use this map to
access pages in the electronic texts. Practice using the map to access pages.3

3. Delete pages from the map by moving the pointer over their corresponding bullet for a page until a

red square appears around the bullet. Then click on the right mouse button. From the displayed menu
you can then select Delete’ (see figure 4). Practice this by deleting the ‘Gardens’page from the map.
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The following is a list of period rooms and
permanent installations in the order in which they
would be seen during a visit to the Museum:

Click here to link
to another page

4.le Click here to
5.Tii delete the page
6. Pewter

7. Perley Parlor

8. Quilts and Other Textiles

9. Deming Parlor

Figure 4. Deleting a page and adding a link.

15. Openinjl
16. North All

17. New Me|
18. Nequ
19. Miniatur!
20. Conkeyc

21.The Shs

4. Add alink between 2 pages by moving the mouse pointer over the page bullet, until the red square
appears around the bullet. Then click on the right mouse button. From the displayed menu select
'Link' (see figure 4). A dotted line is then shown attached to the page bullet. You can click and drag
this line so it links to another page bullet on the map. When you do this a embedded link for the
linked page appears in the annotation window (see figure 5). Practice this by linking 'The Main
Collection' page to the 'Exhibitions and Events' page.

0 3, VLAV s 56
©r -;i.saa

M The Main Collection

The following is a list of period rooms and
permanent installations in the order in which they
would be seen during a visit to the Museum:

1.New World Room

2. 17th Century Keeping Room

3. Entry

4. Lee Room

5. The Boming Room

6. Pewter

7. Perley Pa

8. Quilts ang HOtword for
newly linked

«f* 5-r age
Annotation - pag

window
HIS il wuateiseisthbre

«olNBR ,u; I ;
Figure 5. Adding new links.

15. Openin®;

16. North A |

17. New Me|
18. New Me*
19. Miniatur’
20. Conkey
21.The Shz

22. The Per
Room

aa - Arl
Sd ' -
;i

ju

5. You can also delete links. Click the right mouse button on the link you want to delete. Next select
'Delete' from the displayed menu (see figure 6). Practice this by deleting the link between "Where is

the American Museum?' and 'What is there to see?'.
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a«tilUmoR 7 |
Figure 2. Deleting links.

6. Maps can be saved by clicking on the Map file menu and selecting 'Save' or 'Save as'. Save your map
as Participant «participant number».

Figure 7 shows an example of the type of map you might create for the materials on the American
Museum in Britain.

Mpto imr [O» Orm™* IRC . n H
Adnned Osto Hlp ... & N

il ioa Where Is the American Museum?

The American Museum is located in Claverton Manor, Bath. The
house was designed in a neo-classical style by Sir Jeffry

Wyatville, architect to George IV. Begun in 1820 and constructed r;
of Bath stone, the manor occupies a prominent position on a hill
overlooking the valley of the River Avon and has spacious
grounds with sweepina lawns and flower aardens. It was here that
on 26 July 1897 Winston Churchill, at the age of twenty-three,
made his first political speech. The manor was in private hands
until it was purchased by the museum's founders.

There is a lot to see and do at the American Museum.

Example map

M i

L il
1 [eo7Z] iKd wBKBEEHHHKH
N

St A
R O R-. 3

i*1frfW T O R — - L] W M E efcitei
Figure 7. Example map of the materials.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.

Additional Points to Note

Bin and Bag- these are located in the bottom left-hand comer of the map window (see figure 8). You will
not need to use these during the experiment.

Pop-up previews- text summaries of a page pop up when you hold the mouse pointer over a page bullet
(see figure 8). These previews appear for a few seconds then disappear. Please try to avoid using these
during the experiment, as the aim ofthe experiment is to see the way that you use the text in the text
window.
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Pop-up preview

Where is the American Museum?

The American Museum is located in Claverton
Manor, Bath. The house was designed in a neo-
classical style by Sir Jeffry Wyatville, architect to
George IV. Begun in 1820 and constructed of
Bath stone, the manor occupies a prominent
position on a hill overlooking the valley of the
River Avon and has spacious grounds with
sweeping lawns and flower gardens. It was here
that on 26 July 1897 Winston Churchill, at the
age of twenty-three, made his first political
speech. The manor was in private hands until it
was p! by the 's

There is a lot to see and dp at the American I
Museum,

Figure 8. Additional points- the bin, the bag and the pop-up preview.
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EXPERIMENT 2B - USING A-Z CONDITION

Training materials: The American Museum in Britain

The purpose of these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

Ifyou have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

Figure 1. The electronic text materials.
The Text Window

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
apage the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.3

3. Ifthe text goes off the bottom of the browser window you can scroll down to see the remainder of the

text using the scroll bar on the right hand side of the text window (see figure 2). Try this out on the
'Main Collection' page of the electronic text materials.
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A-Z window The Main Collection Text window

The following is a list of period rooms and permanent installations in the order in
which they would be seen during a visit to the Museum:

1. New World Room 15. Opening ofthe West

2. 17th Century Keeping Room 16. North American Indians

3. Entry 17. New Mexico Living Room
4. Lee Room 18 New Mexico Morada Chapel
5. The Borning Room 19. Miniature Rooms

6. P @W ter e 20. Conkey's Tavern

periey F Window divider 21 The shaker Exhibit

hl

8. Quilts and Other Textiles 22. The Pennsylvania-German
Room
9. Deming Parlor Scroll bar
10. Craftmanship in Furniture 24. Greek Revival Room
11. Deer Park Parlor 25. New Orleans Bedroom
<r- —— = |
'& Start)[if NESTOR . [ ] ‘7& \

Figure 2. The electronic text materials- the scroll bar and window divider.

The A-Z Index

1. In the left-hand window an A-Z index ofpages in the materials is displayed. You can visit any ofthe
pages by clicking on the bullet next to the title of the page that you want to visit. Round bullets
represent pages containing embedded links, square bullets represent pages with no embedded links
(see figures 1and 2). Now practice accessing pages using the A-Z index.

2. Ifyou want to see more/less of the text or A-Z, you can move the window divider between the text
and the A-Z windows by clicking on the divider and dragging it into a desired position (see figure 2).
Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 2B - CREATING A-Z CONDITION

Training materials- The American Museum in Britain

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

The Text Window

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of the window you can scroll down to see the remainder of the text
using the scroll bar on the right hand side ofthe text window (see figure 1). Try this out on the 'Main
Collection' page of the electronic text materials.

. Jo
Text window

Wfwe Is the American Museum?

id in Claverton
Back button Asigned in a neo-
classical style by Sir Jettry Wyatville, architect to
George IV. Begun in 1820 and constructed of
Bath stone, the manor occupies a prominent
position on a hill overlooking the valley of the
River Avon and has spacious grounds with
sweeping lawns and flower aardens. It was here
that on 26 July 1897 Winston éhurchill, at the age ;
of twenty-three, made his first political speech. «
The manor was in private handa until it was
purchased by the museum's founders.

There is a lot to see and dp  thé American
Visited

embedded links

Scroll bar

"
g ite.?;?' ft c-igBi-JUig.
«Stanila NESTOR

Figure 1. Electronic text materials- Aspects of the A-Z and Text windows.

The A-Z Window
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1. When you open a new page the page title will appear in the Nestor window on the left-hand side of
the screen. There will be a bullet point next to this title (see figure 2). The bullet for the page you are
currently displaying will be shown in red. All other bullets are shown in blue. Circular bullets
represent pages that contain embedded links, square bullets represent pages with no embedded links.
Notice this as you access pages in the materials.

Exhibitions and Events

28-29 September- Civil War R Battle, ibition - Living
History

3 November Main Season Ends

11-17 November- Exhibition of quilts at the Olympia Fine Art & Antiques
Fair London

23 Nov -15 December- Christmas at Claverton - See the house
decorated to show American Christmas's through the ages Christmas
Bazaar

Page title and bullet

HEITOR

Figure 3. Electronic text materials- Representations of pages in the A-Z window.

2. You can access pages in the materials by clicking on the bullet next to the title of the page you want
to visit, as well as by using the embedded links and the back button (see section 1above). Practice
accessing pages using the bullets in the Nestor window.

3. Arrange the page titles and bullets into alphabetical order to create an A-Z index of the materials by
dragging the page bullets into position (see the example A-Z index in figure 3). You can use this A-Z
index to access pages in the materials.

4. Ifyou want to see more/less of the text or A-Z, you can move the window divider between the text
and the A-Z windows by clicking on the divider and dragging it into a desired position (see figure 3).
Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http,7/ www.americanmuseum.ore/.

\Y

Where is the American Museum?

me TV . 'm

The American Museum is located in Claverton
Manor, Bath. The house was designed in a neo-
classical style by Sir Jeffry Wyatville, architect to
George IV. Begun in 1820 and constructed of
Bath stone, the manor occupies a prominent
position on a hill overlooking the valley of the
River Avon and has spacious grounds with
sweeping lawns and flower gardens. It was here
that on 26 July 1897 Winston Churchill, at the age
of twenty-three, made his first political speech.

A-Z index The manor was in private hands until it was
purchased by the museum's founders.

There is a lotto see and do at the American
Museum.

Window divider

* Stelli MOTOR

Figure 3. Example of finished A-Z index.
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Additional Points to Note

Bin and Bag- these are located in the bottom left-hand comer of the A-Z window (see figure 4). You will
not need to use these during the experiment.

Pop-up previews- text summaries of a page pop up when you hold the mouse pointer over a page bullet
(see figure 4). These previews appear for a few seconds then disappear. Please try to avoid using these
during the task, as the aim of the experiment is to see the way that you use the text in the text window.

Figure 4. Additional points- the bin, the bag and the pop-up preview.
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EXPERIMENT 2C - USING CONTENTS LIST CONDITION

Training materials: The American Museum in Britain

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

The Text Window

ABack Button

Contents List Text Window
Window Wher* Is th* American Museum?

Tit- tiOtwMuhWt*rt- &>t TIS ft:us* wwi » 0B
stfaty §r N-*ryVAvjMby. h i*%u*IV 8*51%1« T$:03rn) 8sHil«*?. Lo
~an;r ecowptPS « {>550(0 cr>$ W ovgrixfe'g f* »cfw Athe Kw i Avon «nd has SMitbus
yctreiswvti> » > "< ; m (-zdi k ¢ygjy * | wek botoihr. e Jt>* ISO3Wntncn Cb..Khl e
in aq* ofMirteti'm ,mattoh.sIm «jtoca impeto Th* ma*« r«as npiva» tizrcs « il fowas
Oitx'r.ctVv-z feytta 4 lewirKK
ttkio ts-a <nijaigrft* Ame-nren Mwwjm\

Embedded links

Contents List

% wEFEE [ Olttoca .. j mkywtht-t- IjPIEyuwg.ry..j f )Gat7ibrun -. f§ MtIM id vl uxk

Figure 1. The electronic text materials.

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
apage the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the Back®utton on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of the browser window you can scroll down to see the remainder of the

text using the scroll bar on the right hand side of the text window (see figure 2). Try this out on the
'Main Collection' page of the electronic text materials.
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Figure 2. The scroll bar and the window divider.
The Contents List Window

1. In the left-hand window a contents list of pages in the materials is displayed. You can visit any of the
pages by clicking on the bullet next to the title of the page that you want to visit. Round bullets
represent pages containing embedded links, square bullets represent pages with no embedded links
(see figures 1 and 2). Also notice that some pages are indented in the contents list to show how the
pages are logically organised. Now practice accessing pages using the contents list.

2. Ifyou want to see more/less of the text or contents list, you can move the window divider between
the text and the contents list windows by clicking on the divider and dragging it into a desired
position (see figure 2). Please practice this now.

Ifyou want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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EXPERIMENT 2C - CREATING CONTENTS LIST CONDITION

Training materials- The American Museum in Britain

The purpose of'these training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials. As you read and
browse through the electronic text materials, I would like you to think aloud. This means saying any
thoughts or reactions that come to mind as you work. If you remain silent for a while, I may occasionally
prompt you to start speaking again.

If you have any questions please ask the experimenter.

Your start and stop times will be shown below (to be completed by the experimenter):

Start time Stop time

How to use the materials

The Text Window

Figure 1. Electronic text materials - Aspects of the Contents List and Text windows.

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.3

3. Ifthe text goes offthe bottom of the window you can scroll down to see the remainder of the text

using the scroll bar on the right hand side ofthe text window (see figure 1). Try this out on the 'Main
Collection' page ofthe electronic text materials.

39



U M Armitage Appendix 4.4

The Contents List Window

1. When you open a new page the page title will appear in the Nestor window on the left-hand side of
the screen. There will be a bullet point next to this title (see figure 2). The bullet for the page you are
currently displaying will be shown in red. All other bullets are shown in blue. Circular bullets
represent pages that contain embedded links, square bullets represent pages with no embedded links.
Notice this as you access pages in the materials.

Figure 2. Electronic text materials- Representations of pages in the Contents List window.

2. You can access pages in the materials by clicking on the bullet next to the title of the page you want
to visit, as well as by using the embedded links and the back button (see section 1above). Practice
accessing pages using the bullets in the Nestor window.

3. Arrange the page titles and bullets into logical order to create a contents list of the materials by
dragging the page bullets into position (see the example contents list in figure 3). Note that you can
use indentations in the list if you desire. You can use this contents list to access pages in the
materials.

4. Ifyou want to see more/less of the text or contents list, you can move the window divider between
the text and the contents list windows by clicking on the divider and dragging it into a desired

position (see figure 3). Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.
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Figure 3. Example of finished contents list.

Additional Points to Note

Bin and Bag- these are located in the bottom left-hand comer of the contents list window (see figure 4).
You will not need to use these during the experiment.

Pop-up previews- text summaries of a page pop up when you hold the mouse pointer over a page bullet
(see figure 4). These previews appear for a few seconds then disappear. Please try to avoid using these

Where is the American Museum?

The American Museum is located in Claverton

. Manor, Bath. The house was designed in a neo-

Pop-up preview classical style by Sir Jeffry Wyatville, architect to

George IV. Begun in 1820 and constructed of
Bath stone, the manor occupies a prominent
position on a hill overlooking the valley of the
River Avon and has spacious grounds with
sweeping lawns and flower gardens. It was here
that on 20 July 1897 Winston Churchill, at the
age of twenty-three, made his first political
speech. The manor was in private hands until it
was p by the 's

There is a lot to see and do at the American
Museum.

Figure 4. Additional points- the bin, the bag and the pop-up preview.
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Appendix 4.5 Task sheet for the task while participants used the electronic text in
experiments 1 and 2.

FOR ALL CONDITIONS IN EXPERIMENT 1 AND THE USING MAP, USING
A-Z AND USING CONTENTS LIST CONDITIONS IN EXPERIMENT 2

Please read through this information sheet and follow the instructions. Please remember that we
are interested in assessing the materials rather than your personal abilities.

1. The paragraphs below give details of a setting for a usability evaluation. Read the
evaluation-setting description carefully.

CityMusic Website

You work for a team of usability consultants that have been employed to evaluate the
usability of the CityMusic website. CityMusic is a small music store that wants to develop a
new website to sell CDs and vinyl. The staff at CityMusic have developed some software-
based prototypes. These prototypes have limited content and functionality. Instead, they
focus on site navigation and the overall 'look’ of the website. Staffat CityMusic want to get
feedback about the usability of these prototypes.

There is a large budget for this usability evaluation. CityMusic are keen to have a highly
usable website in order to make their customer's online experience pleasurable and without
problems.

CityMusic have allocated 3 months for the evaluation of their prototypes and they would
like feedback on any usability problems and redesign suggestions within this timescale. Any
findings from the usability evaluations will be taken into account and fed back into the
design.

There are three others in your team of usability consultants that you could use to help you in
this usability evaluation. However, they all have extremely busy schedules and it would be
difficult to involve them. Alternatively, potential users of the website are readily available
and your consultancy has its own usability lab.

2. You are presented with electronic text materials on usability and usability evaluation
techniques. Please read through the electronic text materials and use the information to
select a usability evaluation technique, or combination of techniques, that would be
appropriate for use in the above setting.

3. You have 45 minutes to read and browse through the electronic text materials. As you do
this please think aloud. This means saying any thoughts or reactions that come to mind as
you work. If'you remain silent for a while, you may occasionally be prompted to start
talking again.

4. 'When you have finished using the electronic text you will be asked to give your decision
and say which usability evaluation technique(s) you think should be employed. Please
explain your decision and give details of why or why not each of the techniques presented
in the materials is or is not appropriate for the above setting.

Ifyou have any questions please ask the researcher before you start.
Your start and stop times will be shown below (to be completed by the researcher):

Start time
Stop time
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EXPERIMENT 2 - FOR THE CREATING MAP/ CREATING A-Z/ CREATING
CONTENTS LIST CONDITIONS

Please read through this information sheet and follow the instructions. Please remember that we are
interested in assessing the materials rather than your personal abilities.

L

The paragraphs below give details of a setting for a usability evaluation. Read the evaluation-setting
description carefully.

CityMusic Website

You work for a team of usability consultants that have been employed to evaluate the usability of the
CityMusic website. CityMusic is a small music store that wants to develop a new website to sell CDs
and vinyl. The staffat CityMusic have developed some software-based prototypes. These prototypes
have limited content and functionality. Instead, they focus on site navigation and the overall 'look’ of
the website. Staff at CityMusic want to get feedback about the usability of these prototypes.

There is a large budget for this usability evaluation. CityMusic are keen to have a highly usable
website in order to make their customer's online experience pleasurable and without problems.

CityMusic have allocated 3 months for the evaluation of their prototypes and they would like
feedback on any usability problems and redesign suggestions within this timescale. Any findings
from the usability evaluations will be taken into account and fed back into the design.

There are three others in your team ofusability consultants that you could use to help you in this
usability evaluation. However, they all have extremely busy schedules and it would be difficult to
involve them. Alternatively, potential users of the website are readily available and your consultancy
has its own usability lab.

You are presented with electronic text materials on usability and usability evaluation techniques.
Please read through the electronic text materials and use the information to select a usability
evaluation technique, or combination of techniques, that would be appropriate for use in the
above setting.

You have 45 minutes to read and browse through the electronic text materials and to create a map
|«A -Z» or «contents list» ]| of the materials. As you do this please think aloud. This means
saying any thoughts or reactions that come to mind as you work. If you remain silent for a while, you
may occasionally be prompted to start talking again.4

When you have finished using the electronic text you will be asked to give your decision and say
which usability evaluation technique(s) you think should be employed. Please explain your decision
and give details of why or why not each of the techniques presented in the materials is or is not
appropriate for the above setting.

If you have any questions please ask the researcher before you start.

Your start and stop times will be shown below (to be completed by the researcher):

Start time

Stop time
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Appendix 4.6 An example log file (from the embedded links condition in
experiment 1).

16:25:04 GUIDE C:\embedded linksVUsability.htm|USABILITY

16:33:23 HOTW C:\embedded links\Usability Evaluation Introduction.htm|USABILITY EVALUATION INTRODUCTION

16:34:28 HOTW C:\embedded linksVUsability problems.htm|[USABILITY PROBLEMS

16:34:45 BACK C:\embedded links\Usability Evaluation Introduction.htm|USABILITY EVALUATION INTRODUCTION

16:34:51 HOTW CAembedded linksVRole o f Usability Evaluation htm|[ROLE OF USABILITY EVALUATION

16:35:44 BACK C:\embedded links\Usability Evaluation Introduction.htm|USABILITY EVALUATION INTRODUCTION

16:36:01 HOTW C:\embeddcd linksYTypes o f usability evaluation htm|TYPES OF USABILITY EVALUATION

16:36:26 BACK C:\embedded links\Usability Evaluation Introduction.htm|USABILITY EVALUATION INTRODUCTION

16:36:28 HOTW C:\embedded linksVTypes o f usability evaluation. htmITYPES OF USABILITY EVALUATION
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Appendix 4.7 The ownership questionnaire given to participants in experiments 1
and 2.

Please read the instructions below and complete the following questionnaire on your feelings about using
the electronic text materials on usability evaluation.

Adapted from a questionnaire developed by Marina Milner-Bolotin (Milner-Bolotin, 2001).
Participant no.:
The first 16 statements on this questionnaire may or may not describe your feelings and beliefs about
using these electronic text materials. Please rate each statement by circling a number between 1 and 5
according to the following scale:

1: Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree
These statements should be taken as straightforward and simple descriptions of your attitudes. If you

think the statement is very true of you, circle 5; if a statement is not at all true of you, circle 1. If the
statement is more or less true of you, find the number between 1 and 5 that best describes you.8

Strongly Strongly
Disagree Agree
1.1 found personal value in the use of'the electronic text. 1 2 3 4 5
2. 1 felt T had control over the use of the electronic text. 1 2 3 4 5

3.1 feel responsible for the usability evaluation decisionsl made 1 2 3 4 5
when using the electronic text.

4 .1 felt that my progression through the electronic text materials 1 2 3 4 5
was guided.

5. I think I will be able to use what I have learned from the 1 2 3 4 5
electronic text materials in other courses, and/or in everyday
life.

6. I had a sense of ownership for my use ofthe electronic text 1 2 3 4 5

materials to choose a usability evaluation technique(s).

7.1 felt responsible for my final choice of evaluation 1 2 3 4 5
technique(s).
8.1 think I had control over my progression through the 1 2 3 4 5

electronic text materials.

9.1 felt responsible for the exploration of the materials 1 2 3 4 5
on usability evaluation.

10. I think that the skill I have learned when using these materials 1 2 3 4 5
will help me to succeed in the future.

11.1do not feel a personal responsibility for the decisions Imade 1 2 3 4 5
when using the electronic texts to choose a usability

evaluation technique.
12.1felt ownership for my final choice ofusability 1 2 3 4 5
evaluation technique(s).
Strongly Strongly
Disagree Agree
13.1 felt I was free to choose the way I progressed through 1 2 3 4 5
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the electronic text materials.

14.1think freedom to decide the way you use electronic text 1 2 3 4 5
materials is very important to learning with these materials.

15.1found no personal value in the information in the electronic 1 2 3 4 5
texts.

16.1felt I could not access the pages I wanted to in the electronic 1 2 3 4 5
texts.
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Appendix 4.8 Task sheet for the written transfer task in experiments 1 and 2.

Please read through this information sheet and follow the instructions.

L

Below you are given another setting for a usability evaluation. Read the evaluation-setting
description carefully.

Usability evaluation context:

A large telecoms company is creating software for writing short memos on mobile phones. You work
for a team of usability consultants that have been employed to evaluate this software.

The telecoms company are in the early stages of their designs and have developed some paper
prototypes. The paper prototypes are in the form of a cardboard model of the mobile phone to give
the impression of the size of the screen that users will be working on. Additionally, they have created
actual size screen shots of each of the screens that users traverse when undertaking typical tasks with
the memo software, such as adding a new memo. These screen shots can be stuck on to the screen of
the cardboard model.

Your team is made up of five usability consultants, three of which are also experts in mobile
computing. Access to users is also good. However, you don't have access to a formal usability lab.

The usability budget for this iteration of the project is relatively low. Also, as the telecoms company
want to keep the iterations short they have requested that you give them feedback on the usability of
their prototypes within just two weeks. Any findings from the usability evaluations will be taken into
account and fed back into the next design iteration.

Please select a usability evaluation technique, or combination of techniques, that would be
appropriate for this setting. Please consider the information you read in the electronic text materials
when making this decision.

Please write a report about how you came to your decision including details of:

- what usability evaluation is

- briefdetails of each of'the techniques presented in the materials

- an explanation of why or why not each technique is/is not suitable for the given context

- conclude with your selected technique(s) and give a brief description of how they will be
employed

You are given 30 minutes to write this report. Your start and stop times will be shown below (to be
completed by the experimenter):

Start time

Stop time
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Appendix 4.9 Task sheet for the concept mapping task in experiments 1, 2 and 3.

A concept map, or mind map, is a graphical representation of information showing key points in the
information and the links between them. An example ofa concept map for eating is shown below.
Concepts are represented in ellipses, and lines between the ellipses indicate relationships between the
concepts. Descriptions of the relationships are shown by text on the lines linking the two concepts.

Please create a concept map about the usability evaluation techniques that were presented in the electronic

text materials. When you create your own concept maps, note that you don't always have to label
relationships between the concepts, as sometimes this is not necessary or appropriate.

You have «10 for experiments 1 and 2, or 5 for experiment 3 » minutes to create your concept map.
Your start and stop times are shown below (to be completed by the researcher).

Start time

Stop time
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Appendix 4.10 The marking scheme for the pre-test in experiments 1, 2 and 3.

Mark Scheme for Pre-test - Knowledge of Usability Evaluations
3.8. What is usability? [S marks]

1 - slight grasp e.g. ‘easy to use’ only

3 - basic ideas covers 2/3 ofbelow points (e.g. answer includes something like 'How easy something is to
learn and use'):

How easy something is to learn (leamability)

How easy something is to use

Utility

Memorability

Safety

Efficiency

Effectiveness

User friendliness

5 - Detailed answer, covers 3+ ofthe above points.

3.9. What is a usability problem? [5 marks]

Specific example of a usability problem = 1 mark

1- slight grasp ofbasic concepts e.g. bad designs

3 - covers basic concepts e.g. user difficulties, poor usability, preventing good usability

5 - clear understanding of concepts e.g. problem with an interface/system that causes a
decrease/breakdown in usability, identified aspect of a system where usability is poor

3.10. What is the purpose of usability evaluation? [5 marks]

1- slight grasp e.g. assessment

3 - basic ideas e.g. one oftest/assess/measure usability or identify problems

5 - includes both test/assess/measure usability and identify usability problems and feedback into design
3.11. What is formative usability evaluation? (5 marks]

1- very vague description showing some relation to the key points

3 - evaluation during design or evaluation that feeds-back into design

5 - evaluation early lifecycle, feedback into/during design
3.12. What is summative usability evaluation? [S marks]

1- very vague description showing some relation to the key points (assessment of usability of a final
design/product, usability evaluation at the end of'the lifecycle)3

3 - either assessment of usability of a final design/product or usability evaluation at the end of the
lifecycle

5 - includes both ofthe above aspects
3.13. List as many usability evaluation techniques as you can. [10 marks]|
2 marks for each of:

Questionnaires
Interviews
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Contextual evaluations

Observations (usability testing)

Cognitive walkthrough

Heuristic evaluation

Analytic approaches (KLM, GOMs)

Experimental evaluations

[Wizard of Oz, Field studies, Lab-based evaluations]

Specific measures (e.g. task completion times) 1 mark only

3.14.  Give brief details of the techniques you have listed and how they might be used in
formative usability evaluations. [10 marks].

Each technique rated on the following:

*  Mention ofusing the particular technique early in the lifecycle to feedback into design [Smarks
across both techniques]

*  Details of performing the technique- evidence that they know what the technique involves (see
below) [Smarks across both techniques]

Questionnaires- administer questionnaire rating aspects of usability (utility, leamability, effectiveness,
efficiency etc) of a device and asking questions about usability problems that arise. Any problems
identified may be prioritised and rectified in the next design iteration.

Interviews- interview about aspects ofusability of a system (utility, leamability, effectiveness, efficiency
etc) and any usability problems with a system. Any problems identified may be prioritised and rectified in
the next design iteration.

Contextual evaluations- evaluation of a system within the setting that the technology is normally used,
can involve evaluator participation. Data is analysed for usability problems and any problems identified
may be prioritised and rectified in the next design iteration.

Observations (usability testing)- evaluator observes a user using a system, data is analysed for usability
problems. Any problems identified may be prioritised and rectified in the next design iteration.

Cognitive walkthrough- an expert evaluator walks through a system simulating a typical user’s mental
processes (goals etc), and asks questions about whether the user will understand the system and whether
they will be able to see how to achieve their goals. Any time there is a ‘no’ answer, this indicates a
usability problem. Any problems identified may be prioritised and rectified in the next design iteration.

Heuristic evaluation- expert evaluators go through a series of tasks with a system and at each point in the
task check whether the interface complies with a set of heuristics. Each time that a heuristic is broken
indicates that there is a usability problem with that part of the interface. Any problems identified may be
prioritiks)ed and rectified in the next design iteration.

Analytic approaches (KLM, GOMs)- detailed assessment of tasks e.g. KLM predicts performance times.
When predicted performance times are high, this may indicate a usability problem. Any problems
identified may be prioritised and rectified in the next design iteration.

Experimental evaluations- controlled experiments to test specific hypotheses e.g. one interface is faster
than another. Can look at specific usability measures e.g. task performance times. Usability problems may
be identified for example when there is a high task performance time. Any problems identified may be
prioritised and rectified in the next design iteration.

[Wizard of Oz- informal evaluator acts as a computer with a paper prototype and user gives comments,
Field studies- usability evaluations based on observing users in the field, Lab-based evaluations-
observing users using technology in a controlled lab based environment. All of these are used to identify
usability problems and feedback the results into the next design iteration. ]
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Appendix 4.11 SPSS output for the reliability and validity checking for the pre-test
(correlation) for data from experiment 1 and parts A and B of experiment 2.

Correlations

Second Author’s
Marking Marking
Spearman's rho Second Marking Correlation 1.000 834(*)
Coefficient ’ ’
Sig. (1-tailed) .000
N 105 105
Author’s Marking Correlation 834(*%) 1.000
Coefficient ' '
Sig. (1-tailed) .000
N 105 105

** Correlation is significant at the 0.01 level (1-tailed).

NB. N = 105 because the correlation was performed using the marks for each of the 7 questions, so
there were 7x15 data points in the analysis.
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Appendix 4.12 Detailed coding scheme for cognitive engagement used in
experiments 1 and 2.

Coded by single comments where single comment = part of a sentence or about 1-2 sentences in
succession, related to the same theme/concept.

All of'the transcribed text should be considered, including any summary comments given by participants
at the end ofthe task.

Any sections of the transcript where the participant is simply reading aloud from the electronic text
should not be coded (check against task materials).

Higher Order Activities

Drawing on Corno and Mandinach’s (1983) components of self-regulated learning and higher order
activities in Stoney and Oliver (1999).

Alertness [A]

Definition: Comments regarding the tracking/gathering/noticing of important information in the
electronic texts and recognising what information in the electronic texts is about. Discriminating among
information presented in the electronic texts, distinguishing relevant from irrelevant information. Note
that this is not simply stating the name of the page they are on.
Examples:

*  So here’s the information on formative evaluations.

*  So this is the observational evaluation method.

*  So this text gives information on observational evaluations and expert reviews.

*  So references are not relevant to the task

*  So observational evaluation would be very relevant here.

*  This looks important.

« Il think about that one.

Planning/Strategy |P]

Definition: Comments related to considering strategies for exploring the electronic texts and planning the
sequence that they will visit pages in the text. Considering strategies for using the electronic texts in the
task.

Note: this relates to groups of pages, not just single pages i.e. I’'m going to heuristic evaluation
advantages is not planning.

Examples:
*  First I’'m going to read all the introduction pages.
* I’m going to go to cognitive walkthrough’s first and then go to heuristic evaluation.
+  First I’'m going to read all the pages in the text, then I’m going to look back on it in terms of'the
task setting.

Connecting Experiences [CE]

Definition: Comments related to making connections between concepts within the text, or to real world
knowledge/experience and prior knowledge, including comments about the task as a real world problem.
Involves going beyond the text content.
Examples:

*  So ausability problem might be when I can’t find something on a website.

e In the real world 3 months is ages.

*  Observational evaluation, that sounds like what I’'m doing now.

*  Yes, that sounds like things I’ve heard before

e That fits in with what I already know
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e I didn’t know it happened like that... I thought xxx...
*  We were taught this in class.
*  Now I see that heuristic evaluation and cognitive walkthrough are both parts of expert reviews.

*  Ah, so heuristic evaluation and cognitive walkthrough use experts, where as observational
evaluation uses real users.

Connecting to the task setting [CT]

Definition: Any comments where text content is considered in terms of factors in the task setting
(considering information about a given technique and how this relates to the factors in the task setting).
Includes relating the text content to factors in the task setting while selecting a final usability evaluation
technique.
Examples:

*  HE requires experts and the task setting says that I have plenty ofthem.

*  Observational evaluation needs real users and the task setting says that I have lots of them.

* [It says that Nielsen’s heuristics are not very good for websites], and in the task we are dealing

with the City Music website.

Notes: this is not just checking the task sheet. It must include relating statements about the task to
information in the electronic text, or vice versa. Also, it is notjust saying whether one technique or
another is good for the task (this is ST), it goes beyond this and considers specific factors in the task
setting.

Monitoring Understanding [MU]

Definition: Comments related to continuous tracking and self-checking understanding of the text
content and comments confirming that they understand the text content. Can apply to the entire task.
Example:

o I'mnot really sure what heuristic evaluation is about.

o I want to remind myself what cognitive walkthrough is about (check difference with

planning)

o I'm going to try and remember this,

o Ok, I understand that.
Note: simple checking statements such as ‘Right, ok’ are not enough.

Monitoring Navigation [MN][

Definition: Any comments of tracking/checking of navigation, summaries of where they have been in
the electronic texts. Refers to tracking a group of pages, rather than single pages, and involves
checking if they have missed anything. Can include comments related to creating/rearranging
navigation aids.
Examples:

o Now I’ve been to x,x, and x. Have I missed anything?

o Looking at this, I can see I have been to x, x and x, but I haven’t been to y.

o  Where have I been?

Note: careful about differences with just stating what they have done, where they might just say

e.g. I have been to UE intro. This only involves a single page so is not monitoring.

Predicting [PR]

Definition: Comments that relate to stating expectations and working out what might come next in the
text.
Example:
o Texpect it will tell me more about formative and summative evaluations later.
Note: this is not simply where a navigation aid will take them.

Critiquing Text Content [CTC]

Definition: Any comments related to the quality of the text content including how informative it is and
quality of explanations and definitions. Comments about whether they agree/disagree with ideas in the
text, or making judgements about ideas in the text.
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Examples:
»  This explanation isn’t very good.
e There’s too much jargon.
*  This definition is clear.
*  This is interesting.
* I don’t think heuristic evaluation is necessarily cheap, it depends how much you pay the experts.
*  ‘Because usability is so important to whether a system is accepted and ultimately used by
people, it is helpful to have some way of evaluating...’ - yes I agree with that.
Notes: this is not just saying ‘yes’ in response to the text since it is difficult to interpret the meaning of
this single word. Should be something along the lines of, ‘yes I agree with that’ etc.

Restating Understanding [RU]

Definition: restating information in the text and showing understanding i.e. putting text content into their
own words. Not simply reading aloud.
Example:

*  So heuristic evaluation follows a set of heuristics or rules.

Selecting Technique [ST]

Definition: Any comments related to the selection of a usability evaluation technique, or combination of
techniques, with or without explanation (including saying whether they think a technique is good or bad,
or discussing the advantages/disadvantages).

Notes: this may co-occur with CE and CT.

Examples:
» I think observational evaluation is best because it uses real users.
» I think that heuristic evaluation is best because it is cheap (and it say’s here that the budget is
low [CT])
*  Heuristic evaluation sounds good.
* I choose cognitive walkthrough and heuristic evaluation.

Employing Selected Technique [EST]

Definitions: Comments related to how a technique will be employed in the task setting. Includes
comments about the ordering ofthe techniques, choosing users and tasks, and adapting heuristics. These
comments can include those made during the use of the electronic texts or at the end of the task in the
decision summary.
Examples:

*  I’ll do heuristics first then observations.

*  I’ll use novice and expert users to do the observational evaluation.

e TI'll get them to try out buying a CD as one of the tasks.
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Appendix 4.13 Example transcript coded for cognitive engagement activities from
experiments 1 and 2.

From the paging buttons condition in experiment 1.

Counter
5500

53:47

52:30

50:20

48:18

46:23

4257".

4241

4204

3946

Page
Usability

UE intro

Role of'usability
evaluation

Types of
usability
evaluation

Observational
evaluation
introduction

Observational
evaluation
method

Observational
evaluation data
analysis

OE advantages

Observational
evaluation
disadvantages
HE Intro.

Protocol

[I recognise this definition from my course so I know that
this is the proper definition ofusability A, CE]

[This definition doesn’t really stress the importance of...
that it should be implemented in the earlier stages of
testing... the material. CTC]

[It is a bit vague, “it is helpful to have some way of
evaluating the level to which a system is usable” CTC]
[I wasn’t sure what... how to... there is the summative
evaluation and formative evaluation and what they are...
yet! MU]

[The assess of usability should occur at any and all
stages... so [ will agree with this... CTC] [it is the first
time I really hear about it in this course, I never heard
about usability before I came to this. CE]

[OK I now understand that formative evaluation is about
MU], [it’s when it happens while the product is designed
and summative is just on the final stages, on the final
design solutions. RU] [I didn’t know this before when
you asked me this question. CE]

I find it difficult to concentrate when I have information
on the screen, and reading definitions from the screen. I
would prefer to see it on paper personally, but I don’t
know... Also because English is not my first language so
like I have to concentrate really well and it’s more
difficult when you see it on the screen.

[This observational evaluation really tells me about what
I am doing at the moment. I am being recorded and I am
thinking aloud. CE]

[I don’t really understand MU] [... ah ha... observational
evaluation ... this data is part of observational A].

[flicks previous to OE method and next again] it’s good I
can go backwards and forwards.

I think it’s a lot to read on the screen and my eyesight is
getting tired ... my eyesight isn’t good anyway.

It would be nice to be sitting higher, [checking sheet]

UA - what are you thinking now?

I’'m thinking that it’sjust a lot of information to absorb
from the screen. Ijust I don’t concentrate very well when
I’'m looking at the screen. [I have a very clear idea of
what I’ve read so far... MU] but it’s because ofthe
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headings [I know OK this is another kind of evaluation
now A] [and before it was about evaluation which wasn’t
anyone can test and here it’s about experts CE] so it’s
like it’s nice that I'm clicking every now and then coz it
just sort of organises the thoughts. But it would still be
nice to see it on a piece of paper because it’s a lot of text
to read.

Am I supposed to, just one question, am supposed to say
something about what I’'m reading and what I think about
it the conditions as well or how I feel reading it from the
screen, what is the best thing really?

UA - What you think about the information that you are
reading on the screen ... you don’t need to give me
comments... if you think this bit fits together.

There’s so much reference to all those previously said
like I'm like I’ve already forgotten the name of'the other
evaluation so it said unlike the other evaluation this one
like, there really is not much contrast with the other it
just says what it is may be ... so I think I think of...

May be it would be nice to have other evaluations listed
to see other evaluations you know here, to have the
names of other evaluations other evaluations just to,
because now when I click previous I have to click it
several times so it would be nice to have this navigation,
extra links.

[It’s very interesting that minimalist design is mentioned
here CTC], [Many websites aren’t really this. CE]
[Aesthetics is in the same line as minimalism, it’s quite
interesting... CTC] [mumbling.]

[It also quite funny the idea of control and freedom that
people like taking control and it’s actually quite stressful
when we don’t have control over things.CE] [Never
really thought of control and freedom together. CE]
[This method is really vague. I would not know how to
apply it. CTC] [Creating a prototype... selecting...it’s
just, it’s nothing new really... it’s something I have no
knowledge of'it CE], [but I think it’s what I would do...
ST] [I would like to hear more about the method. Just
more about the method really CTC].

[Well no... I think I don’t like this approach very much.
ST] [Just creating a prototype, it’s not very in the real
world. Just experts trying to testing and saying that this
will result in the identification of 75% of usability
problems is I don’t know, I don’t think it can be that clear
cut really.... RU, CE] It’sjust my intuition but may be
I’m wrong.

[Here, it says here that there have been claims that it is
not very successful A] [, so my intuition was right CE].
[May be experts, experts test everything and it’s not very
successful. CE]

[Here it stresses the importance of user testing and |
would agree with this CTC]. [The real user. If someone

57



UM Armitage

2730 CW Intro.

2543 CW Method
2325 CW Analysis
2234. CW advantages

2113

1923

1840

1801

References

Various

types of UE

OE method

OE advantages

Appendix 4.13

like my parents or my grandparents if they can use it then
that is the real test CE],

[’'m looking at cognitive walkthrough. A]

I still think that any ofthis cognitive walkthrough
method... I still think creating someone who’s not the real
user, trying to trying to identify them, the characteristics
oftypical users RU] [. [just don’t understand why not
just give it to a typical user to test. It would be just easier
in a way. CE ] [Just always have someone who is not an
expert in the field and always change this person so they
never become an expert. Just make them test the product
and it’ll be more efficient which is someone who knows
nothing about the system. EST,CE] [Rather than invent a
person which is just I don’t see why, why this is done
really. I don’t see. CTC]

[Ifa person gets stuck it means that something is wrong,
it’s just easier to test CE].

[I like this ‘analysis’... this word appears all the time , the
feedback is so important analysing CTC]... going
backwards going to a previous page is always really
important.

[I don’t like this idea of eliminating real users CTC]. [I
can’t imagine a situation where access to real users is
difficult, just um, may be there are situations like that
CE]. [I don’t like this testing outside of the real world
situation, I understand it’s in the early stages but it’s just
um. My feeling is just that the real user should always be
there. CTC,CE]

UA - ifyou look at the task again.

OK I have to make a decision now. [Reads sheet]
My decision is to err...

UA - you are able to look back through [flicks back
through sequentially]

UA - what are you looking for now?

[’'m looking for something more in the real world, you
know. We have a lot of time, 3 months is a lot and it’s
not at the same time as the product... CT] [clicks
previous as far as types of UE]

[I would be looking for a formative evaluation for sure,
something that is tested all along. But I think I would I
think I would use a combination.... ST]

[Because here all ofthese don’t really mention the real
user and I would definitely implement the real user right
from the start so I would use um... ST]

[I think observational evaluation would be best because it
identifies real user problems ST]

UA - why not the others?

[Because they don’t, they don’t, it was mentioned that
every, that the advantage ofthe observational is that they
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concentrate on the real user problems and the other ones
don’t RU] [so that would be my priority cause ST] [it’s
going to be a real store so it’s going to involve people’s
money CE]. [So it needs to be well designed as well as
secure because it’s a store so that would be my priority
too. CE]

If T have time... do I need to choose just one?

UA - you can choose just one or you can choose a
combination...

[Yeah may be I’ll choose a combination ST], [At the
early stages just have the expert, just for the prototype
EST], [but as soon as we have a prototype I would
employ the real user. Someone who has no idea about
shopping on the website, and then may be someone who
has done it a few times EST].

UA - which expert one?

Ah which expert... [flicks through] [I think the cognitive.
ST] [It’s more expensive but I think it’s worth it...
because it’s also formative and I like this idea of doing
things as we go evaluating as we go CE] [so may be a
combination ST],

[Keeping in mind that expert evaluators they may miss
user problems. RU]

UA - Can u summarise your final decision?

[So my final decision is to use what’s it called ...
observational evaluation in with the cognitive walk... the
cognitive one... cognitive walkthrough. ST]
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Appendix 4.14 SPSS output for the internal reliability analysis of the ownership
questionnaire for data from experiment 1 and parts A and B of experiment 2.

Iteration 1.
*Hxxx*xx Method 2 (covariance matrix) will be used for this analysis ****x*

N of Cases - 56.0 (note that this is 56, not 58 because there were
outliers in experiment 1 and parts A and B of experiment 2)

N of
Statistics for Mean Variance Std Dev Variables
Scale 61.8929 61.0792 7.8153 16

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Squared Alpha

if Item if Item Total Multiple if Item

Deleted Deleted Correlation Correlation Deleted
01 58.0179 52.5997 .4315 .5871 .7463
02 58.0179 53.4724 .3834 .4929 .7509
03 57.8929 53.5883 L5772 .5499 .7392
04 58.6786 56.9130 .1354 .2102 .7762*
Q5 57.7679 54.4724 L4267 .5973 .7482
Q6 58.1429 54.7065 .3565 .2232 .7533
Q7 57.7679 53.3088 .5048 . 6482 L7419
08 58.1607 53.3373 .4728 .4420 .7438
09 58.0357 52.3623 .5888 .6229 .7354
Q10 58.5714 57.7403 .1614 .4902 .7685*
Q11 58.0893 54.9919 .3352 .5529 .7550
Q12 58.0714 56.6857 .3057 .4736 L7574
Q13 58.0893 55.2464 .2372 .4865 . 7657
Q14 57.5357 59.4896 .0637 .2918 L7737
Q15 57.6964 53.3425 .3742 .6675 .7518
Q16 57.8571 50.1247 .5147 .6303 L7372

‘These items were removed in this iteration of the reliability analysis due to lo
total correlations.

Reliability Coefficients 16 items

Alpha = 7650 Standardized item alpha = L7736
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Iteration 2
xx**xxx Method 2 (covariance matrix) will be used for this analysis *****xx

RELIABILITY ANALYSTIS - SCALE (ALPHA)
N of Cases = 56.0.
N of
Statistics for Mean Variance Std Dev Variables
Scale 51.0000 52.0000 7.2111 13

Item-total Statistics

Scale Scale Corrected Squared Alpha

mean if variance item- multiple if item

item if item total correlat deleted

deleted deleted correlati ion

on
01 47.1250 44.3659 .4145 .5517 L7791
02 47.1250 44.3659 .4228 .4541 L7782
03 47.0000 44.9091 .5936 .5202 .7669
05 46.8750 46.5477 .3692 .4039 .7827
06 47.2500 46.4091 .3305 .1947 .7862
Q7 46.8750 44.7295 L5111 .6280 L7710
08 47.2679 44.9269 .4644 .3626 L7746
Q9 47.1964 45.9425 .3646 .4907 .7832
Q11 47.1786 47.9312 .3035 .4193 .7875
Q12 47.1964 45.3971 .3082 .3753 .7909
Q13 46.8036 44.9971 .3605 .6132 .7847
Q15 46.9643 41.6351 .5290 .6013 L7672
016 47.1429 43.8338 .5985 .5688 .7639
Reliability Coefficients 13 items
Alpha = L7919 Standardized item alpha = .7997 (final alpha)
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Appendix 4.15 SPSS output for the factor analysis of the ownership questionnaire
for data from experiment 1 and parts A and B of experiment 2.

Communalities Scree Plot
Initial Extraction
Q1 1.000 734
Q2 1.000 .606
Q3 1.000 .650
Q5 1.000 .638
Q6 1.000 192
Q7 1.000 770
Q8 1.000 463
Q9 1.000 .555
Q11 1.000 573
Q12 1.000 .589
Q13 1.000 577
Q15 1.000 .800
Q16 1.000 728 1 2 3 4 5 6 7 8 9 10 M1 12 13

Extraction Method: Principal Component Analysis.
Component Number

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance ~ Cumulative % Total % of Variance ~ Cumulative % Total % of Variance ~ Cumulative %
1 3.953 30.404 30.404 3.953 30.404 30.404 2.823 21.712 21.712
2 2134 16.415 46.818 2.134 16.415 46.818 2.797 21.517 43.229
3 1.788 13.753 60.572 1.788 13.753 60.572 2.255 17.342 60.572
4 .966 7.430 68.002
5 .804 6.181 74.183
6 .708 5.443 79.626
7 .576 4.429 84.055
8 .520 3.999 88.054
9 427 3.284 91.338
10 .375 2.884 94.222
1 291 2241 96.463
12 .268 2.061 98.525
13 192 1.475 100.000

Extraction Method: Principal Component Analysis.

Rotated Component Matri)?

Component
1 2
(Control) (Responsibility) 3 (Value)

Q1 A77 .039 .837
Q2 .760 -.060 .155
Q3 377 707 .084
Q5 .053 132 .786
Q6 215 .358 134
Q7 .206 .853 -.023
Q8 .642 169 151
Q9 .531 495 169
an-- ~105 8 214 Component Transformation Matrix
Q12 -.128 .756 .036
Q13 749 -.007 -123 1 2
Q15 -.039 163 879 Component (Control) (Responsibility) 3 (Value)
Q16 834 178 007 1 (Control) 626 .670 .399

. - . 2 (Resp.) -.733 331 .594
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization. 3 (Value) -266 -664 699

a Rotation converged in 5 iterations. Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Appendix 4.16 Marking scheme for the written transfer task in experiments 1 and
2.

Written Transfer Task Marking Scheme

Each report is rated out of 30.
What the participant was asked to do:
Please write a report about how you came to your decision including details of:

what usability evaluation is

brief details of each of the techniques presented in the materials

an explanation of why or why not each technique is/is not suitable for the given context
conclude with your selected technique(s) and give a brief description of how they will be
employed

A. Description of what usability evaluation is and it's purpose [5]
description/purpose ofusability evaluation
evaluating/testing/assessment/measurement of usability (investigating how easy a product is
to use) [2]
identifying usability problems [2]
bonus mark for description ofusability or usability factors that might be looked for in a usability
evaluation [1]
any two from: ease ofuse, easy to remember, easy to learn, utility, efficiency, effectiveness

Something that is along the right lines, but does not quite fit with the above (e.g. seeing how effective an
interface is for end users) => 1 mark

B. Details of 3 evaluation techniques presented in the materials [5]
observation involves real users [1]...
being observed while using/interacting/completing set tasks with a system [ 1]
expert reviews
expert reviews involve experts using a system and identifying usability problems [1] or
heuristic evaluation involves experts using a system and checking for conformity to a
set of heuristics/rules/guidelines/principles [1]
cognitive walkthrough involves experts walking through set tasks (i.e. is task focussed)
[1]or
simulating the behaviour/mental processes of a typical userfl] or
and checking to see ifusers can achieve their task goals [1] or
focus is on learning through exploration [ 1]
+ [1] bonus mark for level/quality of explanation (or details of formative/summative
evaluations).
N.B. just naming the techniques does not get any marks, they have to give some description.
However, when they don’t name a technique, a reasonable description that obviously relates to a
particular technique can get marks, depending on the quality ofthe description as above.
Also, specific data collection techniques (e.g. audio recording, video recording) if explained in
detail can get 1 mark.

C. Understanding of how the usability evaluation techniques relate to each other (i.e. that CW and
HE are both Expert Reviews and they are distinct from OE which uses real users) [5]
0 marks - e.g. mentions ERs, but does not mention each individual technique, or only
mentions one technique.
1 mark- it is obvious that they know that CW and HE are both expert reviews but have not
said this anywhere explicitly e.g. says ‘HE is done by experts...” ‘CW is done by experts’.
3 marks - this is implied but there is no explicit mention e.g. ‘heuristics evaluations use
experts...Cognitive walkthrough is another form of expert review...’
5 marks - explicit reference e.g. ‘CW and HE are both forms of expert review’
D. Explanation of how each technique relates to the usability evaluation setting [maximum of 5
marks|
e.g. advantages and disadvantages of each technique in relation to the setting:
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observational evaluation [At least 2 points for 2 marks, max 2 marks]
good because it uses real users therefore identify real problems
access to users is good
but, no access to a usability lab, so one might need to be set up (time consuming/costly)
can be costly and the budget is low
can be time consuming and the timescale is short
observing can change user behaviour
N.B. unsuitability of the paper prototype for evaluation with users is not valid and does
not get marks.
cognitive walkthrough [At least 2 points for 2 marks, max 2 marks]
access to experts good (experts in HCI and mobile computing)
goes through tasks in detail
experts can suggest solutions to problems
experts are able to give more technical feedback
but more expensive/time consuming than heuristics
expert bias (missing/creating problems)
heuristic evaluation [At least 2 points for 2 marks, max 2 marks]
access to experts is good (experts in HCI and mobile computing)
cheap and quick to perform so good for the short timescale and low budget
experts can suggest solutions to problems
expert bias problems (missing/creating problems)

Notes:

If several advantages and disadvantages are given for a particular technique, but are not related to the task
setting, 1 mark should be awarded for that technique (i.e. if the advantages and disadvantages of each
technique are discussed without reference to the task setting then a max of 3 marks can be awarded).

If only expert reviews are talked about, rather than each individual technique, then a maximum of 2 marks
can be given for the advantages/disadvantages of expert reviews.

No marks for the discussion of the appropriateness of formative/summative approaches.
No extra marks for just stating the factors in the task setting without relation to a particular technique.

E. Details of how the chosen technique will be employed [5]
I'mark - vague details of a particular element of the evaluation e.g. who does it, if a combination
oftechniques are recommended then which ones.
2/3 marks - good suggestions of how to use the techniques e.g. choosing tasks, choosing
prototypes, ordering of chosen techniques, variations on the technique, choosing participants,
how data will be gathered, testing environments
4 - including steps of the chosen technique or something including several of the above points
5 marks - e.g. adapting the heuristics for mobile phones/using adapted heuristics (if heuristic
evaluation is chosen).

Notes:

Even if some facts are incorrect, e.g. they have said that HE uses users, then some credit can be given if
they have describe details ofa user based evaluation.

F. Argument quality [5]
0 marks - no argument - just presents techniques with no selection, or presents a conclusion
with no argument.
I mark - confused and including factual errors. Techniques are explained and some advantages
and disadvantages are discussed. However, the conclusion does not clearly follow on from this
discussion. For example if a combination of techniques is presented as the solution and this is
not clearly justified and appears to be because the participant is not able to make a decision. If
only one technique is discussed then 1 mark can be given if they justify the reasons for choosing
that technique.
3 marks - reasonable (even if some points are incorrect). Each technique is explained and
advantages and disadvantages are given in relation to the task setting. It is apparent that
conclusions relate to the discussion of'these advantages and disadvantages.
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5 marks - clear logical sequence showing. Each technique is explained and discussed in terms of
advantages and disadvantages in relation to the task setting. Conclusions are clearly justified and
follow from this discussion.

Example solution

Usability is about how easy a system or product is to learn and use. This may be in terms of how well user
tasks are supported and how easily and efficiently tasks can be completed. Usability evaluation is the
assessment of usability and has the purpose of either identifying usability problems or giving some
measure of usability of a system.

The electronic text materials presented three techniques for usability evaluation: observational
evaluations, and two forms of expert review, heuristic evaluations and cognitive walkthroughs. The focus
of these techniques was on their use in a formative approach to usability evaluation where the results of
the evaluation are fed back into design. This approach is in contrast to summative evaluations where the
usability of a final product is assessed. The appropriateness of each of these usability evaluation
techniques in the given setting will be given consideration.

Observational evaluations involve observing users as they complete typical tasks and recording their
interactions with a system either by audio, video, interaction logging or pen and paper. Users are
commonly asked to give verbal protocols as they complete the tasks where they say any thoughts or
reactions that come to mind. The data about the users’ interactions is then analysed for usability
problems.

In this setting access to real users is good- a factor that is essential to observational evaluations. This use
ofreal users is an advantage of observational evaluations as it elicits relatively realistic feedback. But,
there is no access to a usability lab. Also, the budget for this usability evaluation is low, and observational
evaluations are potentially costly, so in this particular setting observations may not be as appropriate as
other methods. In addition, the time scale is short, and observations can be time consuming, so it is
probably better to consider a technique that is also quick to perform.

Heuristic evaluations involve expert evaluators assessing how well a system complies with a set of
heuristics, or rules/guidelines. Experts walkthrough a set of typical user tasks with the system and at each
stage of the task check conformity to the heuristics. Any time that a heuristic is broken details of the
location of'the problem are recorded on a coding sheet. At the end ofthe evaluation the problems are then
grouped and often ordered in terms of the most significant problems.

Heuristic evaluations are quick and cheap to perform, making it appropriate for this setting since there is a
low budget and a short timescale. Also, there is good access to expert evaluators, including experts in
mobile computing as well as usability experts. This approach is particularly good at suggesting solutions
to problems as it uses expert evaluators.

Cognitive walkthroughs are another form of expert reviews. It involves experts walking through a set of
typical user tasks trying to predict user's thoughts and behaviours. At each stage ofthe task the expert
asks themselves questions related to user's goals- whether they will form the correct goal and whether
they can achieve it.

Any time that there is a negative answer to these questions the location of the problem is recorded. At the
end of'the evaluation the problems are grouped and ordered for importance.

Because of'the good access to experts in this setting cognitive walkthrough at first seems appropriate

here. Also it is cheaper than observational evaluations, which is beneficial since the usability budget for
this design iteration is low. However, as compared to heuristic evaluations, cognitive walkthrough is more
expensive and can be time consuming to perform. Time is important in this setting as the telecoms
company want feedback in just two weeks.

In conclusion, due to the good access to experts, the short timescale and the low budget heuristic
evaluation is the recommended technique for this setting since it is cheap and quick to perform. Since the
focus is on the evaluation of a mobile phone a set of heuristics, adapted from Nielsen's to be specific to
mobile phones, will be used. The experts can walkthrough the task of creating a memo and at each stage
of'the task check whether the interface conforms to the heuristics.
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Appendix 4.17 SPSS output for the reliability and validity checking for the
transfer task (correlation) for data from experiment 1 and parts A and B of

experiment 2.

Correlations

Spearman's rho  Author’'s Marking ~ Correlation
Coefficient
Sig. (1-tailed)
N

Second Marking  Correlation
Coefficient
Sig. (1-tailed)
N

** Correlation is significant at the 0.01 level (1-tailed).
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Author's
Marking

1.000

15
853(*)

.000
15

Second
Marking

853(*)

15
1.000

15
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Appendix 4.18 Marking scheme for the qualitative concept map marks in
experiments 1, 2 and 3.

Concept Maps Marking Scheme

Rated out of 40.
1. Representations of key concepts (nodes) 1201

This part of the rating scheme concerns the representations of key ideas from the task text materials in the
concept map.

Maps may include representations of the following ideas or similar:

+  Usability evaluation/evaluation/evaluation techniques/testing*
*  Usability

*  Usability problems

*  Formative evaluation*

*  Summative evaluation*

*  Observational evaluations/user testing*

*  Users

*  Experts/fExpert reviews*- only counts as a key point if CW and HE not included]
*  Typical tasks

*  Heuristic evaluation*

*  Heuristics/guidelines/Nielsen’s/principles

*  Cognitive walkthroughs*

*  Simulating user behaviour

e Cheap

*  Quick

*  Expensive

*  Time consuming

* Rich data

*  System being evaluated/Prototypes

* Key concepts (all other points are other related ideas that might appear as valid nodes on the concept
maps)

Additional relevant point related to the content of the task materials are still valid.
Rating breakdown:

0 marks
* completely irrelevant i.e. none of the key points are represented, and the relation to the
content of the task materials is scarce

5 marks
« several key points missing
* nodes are additional to the materials (e.g. general iterative design/usability information not
included in the task materials)

10 marks
« all key points represented with little detail (e.g. no details of who does each technique, what
they involve, or advantages/disadvantages)
*  OR some key points represented in reasonable detail. May be sporadic for each technique
e.g. might say who performs one technique but doesn’t say who performs another.

15 marks
« all key points + good representations of understanding elements/features of these points
(includes advantages/disadvantages OR features of a technique e.g. uses experts or users).
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»  Also, if most key points are shown, but e.g. formative and summative evaluation are
omitted, and detail is very good (both advs/disadvs and details of the technique) then 15
marks can be given.

20 marks
* detailed/elaborate representations of understanding including all key points + additional
detail (includes features of a technique, e.g. who does it, AND advantages/disadvantages
e.g. cost, time etc.).

Notes:

*  All in between ratings (i.e. 2-4, 6-9,11-14 etc) can be given when the criteria of the lower rating
band has been met, but the map does not quite fulfil the upper band’s criteria.

*  Marks can still be awarded even ifa full exact name is not given, but it is clear what is being
referred to e.g. a node labelled ‘evaluation at the end of design’ can still be counted as
representing summative evaluation.

*  Any errors in the structure ofthe map (e.g. a nodes labelled ‘heuristic evaluation’ is linked to a
node labelled ‘users’) should be accounted for in the appropriateness of links section (section 2).

*  General errors (e.g. incorrect advantages/disadvantages linked to a particular evaluation
technique) should also be accounted for only in the appropriateness of links section (section 2).

2. Appropriateness of links (and labelling) [201

This part of the rating scheme concerns the quality of links, and encompasses the quality of the structure
of the map.

Rating breakdown:

0 marks
+ all links are irrelevant/random/inappropriate/confusing e.g. links have no apparent meaning
especially in terms ofthe content ofthe task materials

5 marks
*  mostly random/inappropriate links (e.g. links have no apparent meaning)
*  missing key links (obvious links are missing e.g. a node labelled ‘expert reviews’ is linked to a
node labelled ‘cognitive walkthrough’, but not to a node labelled ‘heuristic evaluation’)
e due to a low number of concepts represented linking cannot be given a higher rating
* linking does not appear to relate to the content of the task materials

10 marks
*  some appropriate linking of key points (not all obvious links are shown on the map i.e. it appears
that further links could have been added, although their omission is not critical to the quality of
the map)
» iflinking is good, but there are a low number of concepts on the map (i.e. some key points and
not many detail-nodes) then this rating might be more appropriate than a higher rating
* lack of labelling makes the meaning of some links unclear

15 marks
*  good clear linking ofkey points e.g. links give a structure and flow to the map
« iflinks aren’t labelled, arrows are also acceptable since they indicate the flow of the map

20 marks
* clear logical flow and detailed linking of key points to additional points e.g. most points are
labelled, and where not labelled the meaning of'the link is obvious and logical
* may use arrows (directional arrows are particularly good to show the direction of the relationship
between linked nodes)
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Example:

Rating of the above concept map:

Representations of key concepts - 15 marks. This map represents all of the key concepts in the text as
well as additional points showing understanding. However, some points could also have been included
such as those concerning the relative merits of each of the evaluation techniques, such as cost.

Appropriateness of links - 10 marks. They key points are linked and are clearly labelled. However, some
obvious links are not present on the concept map, for example there is a link labelled ‘Type of between
the ‘Usability evaluation’ node and the ‘Observational evaluations’ node, but there is no link from
‘Observational evaluations’ to the ‘Heuristic Evaluation’ or ‘Cognitive Walkthrough’ nodes.
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Appendix 4.19 SPSS output for the reliability and validity checking for the

concept-mapping task (correlations) for data from experiment 1 and parts A and B
of experiment 2.

Spearman's rho

Author’s marking

for node quality

Second marking
for node quality

Correlations

Correlation
Coefficient
Sig. (1-tailed)
N

Correlation
Coefficient
Sig. (1-tailed)
N

** Correlation is significant at the 0.01 level (1-tailed).

Correlations

Spearman's rho  Author’s marking  Correlation

for link quality

Second marking
for link quality

Coefficient
Sig. (1-tailed)
N

Correlation
Coefficient
Sig. (1-tailed)
N

* Correlation is significant at the 0.05 level (1-tailed).

70

Author’s Second
marking for marking for
node quality  node quality

1.000 .600H
.009
15 15
.600(**) 1.000
.009
15 15
Author’s Second
marking marking
for link for link
quality quality
1.000 4960
.030
15 15
4960 1.000
.030
15 15
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Appendix 4.20 Example transcript coded for usability problems from experiments

1 and 2.

From the paging buttons condition in experiment 1.

Counter
5500

53:47

52:30

50:20

48:18

46:23

4257

4241

4204

3946

3504

3240

3053

2948

Page
Usability

UE intro

Role of usahility
evaluation

Types of usability
evaluation

Qoservational
evaluation introdiction
Coservational
evaluation method
Coservational
evaluation data amalysis
OE advantages
Coservational
evaluation

disadvantages
HE Intro.

HE -Nielsen'’s
Heurdistics

HE Method

HE Analysis

HE Advantages

Protocol
Irecognise this definition frommy course so Tknow that this is the proper definition
of usahility.

[This definition doesn’treally stress the inportance df... that it should be implemented
in the earlier stages of testing. .. thematerial.

Eisabitvague, “itishelpful tohave some way of evaluating the leel towhich a
system isusable” .UP 2.1]

Iwasn’tsurewhat... how to... there is the summative evaluation and formative
evaluation and what they ae... yet!

The assess of usability should occur at any and all staoes. .. so Iwill agree with this... i
is the first time Treallyhear about itin this course, Inever heard about usabilitybefore

Icame to this.

OK 1now understand that formative evaluation isabout, it'swhen ithappens while
the product isdesigned and summative isjust on the firel stages, on the firel design
solutians. Ididn’tknow thisbefore when you asked me this question.

[T fird tdiffiqilt to concentrate when lhave information on the screen, and reading
cdefinitians from the screen. Iwould prefer to see iton paper persanally, but Idon’t
know. .. Also because English isnotmy first language so like Thave to concentrate
reallywell and it/smore diffiailt when you see iton the screen. UP 1.1]

This doservational evaluation really tellsme about what Iam doing at themoment. I
am being recorded and Tam thinking alod.

[[don’treally uderstard. .. UP 2.2] ah ta... doservatioal evaluation ... thisdata is
rart of doservational .

[flidsprevicus to OE method and next aggin] it's good Ican go backwards and
forwards.

[T think i's a 1ot to read on the screen and my eyesight is getting tired ...my eyesicht
isn"tgood anyway UP 1.5]

[Ewould be nice tobe sittinghigher UP 1.4] [checking shest]

UA -what are you thinkingnow?

(I'm thinking that i'sjust a 1ot of information toabsorb from the screen. UP 1.1][ I
Just Idon'tconcentrate very well when I'm looking at the screen UP 1.11]. Thave a
very clear idea of what I've read so far... [out 'sbecause of the headings UP 1.1] T
know OK this is another kind of evaluation now and before itwas about evaluation
which wasn’tanyone can test and here it’s about experts so it’s like it's nice that I'm
clickingevery now and then coz itjust sort of organises the thoughts. |But itwould
gHillbe nice to see iton apiece of paper UP 1.10] [because its a lot of text to read UP
111
Am Isupposed to, just one question, am supposed to say something about what I'm
reading and what Ithink about itthe conditions as well orhow Ifeel reading it from
the screen, what is thebest thing really?

UA -What you think about the information that you are reading on the screen ... you
don’tneed togiveme camments. .. ifyou think thishit fits together.

[There’s so much reference to all those previcusly said UP2.1] [like I'm like Tve
already forgotten the name of the other evaluation so it said unlike the other
evaluation thisone like, there really isnotmuch aomtrast with the other itjust says
what ftismay be ...so Ithink Ithinkdf... UP 2.2]

[May be itwould be nice tohave other evaluations listed to see other evaluations you
know here, tohave thenames of other evaluations other evaluations UP 1.10] just to,

[eecause now when Iclickprevicus lhave toclick itseveral times UP 1.1, 1.7| [soit
would be nice tohave this navigation, extra links UP 1.10].

Tt's very interesting that minimalist design ismentioned here. Many websites aren’t
really this. Aesthetics is in the same lireasminimalism, it's quite interestimg...

[muabling. ]

Talso quite funny the idea of control and freedom that pecple like taking amtrol and
it's actielly quite stressful when we don’thave aotrol over things. Never really
thought of antrol and freedom together.

[This method isreallyvague UP 2.2]. Iwould not know how to apply it Creatinga
prototyee. .. selectrg. . its Just, isnothingnew relly... it's something Thave no
knowledge of i, but 1think it's what Iwould cb... [Iwould like tohear more about the
method. Justmore about themethod reallyUP 2.4],

Well ro... Ithink Tdon’tlike this approach verymuch. Just creating a prototype, it's
not very in the real world. Just experts trying to testing and saying that thiswill result
in the idetification of 75% of usabilityprablems is Idon’tknow, Idon’tthink itcan
e thet clear aut really.... Ifs justmy inoitimbut may be I'm wrong.

Here, itsays here that there have been claims that it isnot very successful, somy
intiticn was ridht. May be experts, experts test everything and it/snot very
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2854

2730
2543

2325

2234.

2113

1923

1840

1801

1655

1524

HE Disadvantages

CW Intro.
CW Method

CW Analysis

CW advantages

References

Various

types of UE
OE method

OE advantages

ER inzo.

CW disadvantages

Appendix 4.20

suocesstul.

Here it stresses the importance of user testing and Iwould agree with this. The real
user. Ifsomeone likemy parents ormy grandearents ifthey can use itthen that isthe
real test.

I'm looking at cognitive walkthrough.

T4l think that any of this cognitive walkthrough method. .. IsHll think creating
someone who’snot the real user, trying to trying to identify them, the daracteristics
of typical users. Ijust don’tunderstand why not Jjust give itto a typical user to test. T
would be Just easier inaway. Just always have someone who isnot an expert in the
field and always change thisperson so they never become an expert. Justmake them
test the product and i¥llbe more efficient which is someone who knows nothing about
the systan. [Rather than invent a person which isjust Idon’tsee why, why this is
done really. Idon’tsee. UP 2.2|

Ifa person gets stuck itmeans thet something iswrong, it'sjust easier to test.

1like this amalysis. .. thisword apeears all the time , the feedback is so inportant
arplysirg. .. going backwards going to a previous page isalways really inportant.

ldon’tlike this idea of eliminating real users. [[can’t imagine a sitation where
access to real users isdiffiailt, just um, may be there are sittatians like that UP2.2) . T
don’t like this testingoutside of the real world sitiatian, lunderstand it’s in the early
stages but s just um. My feeling isjust that the real user should always ke trere.

UA -ifyou look at the task aggin.

OK Thave tomake adecisionnow. [Reads sheet]

My decision istoerr...

UA -you are able to look back through [flicksback through sequentially]

UA -what are you looking fornow?

[T locking for samething more in the real world UP L7], you know. We have a lct

of tire, 3months isa latand it'snot at the same time as the product. .. [clicks previcus
as far as types of UE]
TIwould be looking fora formative evaluation for sure, something that is tested all
alang. But 1think 1would Ithink Twould use a anbination....
Because here all of these don’treallymention the real user and Iwould definitely
implement the real user ridht from the start so Iwould use un...
T think doservational evaluation would be best because it idattifies real user problems
UA -why not the others?
Because they don't, they don't, itwas mentioned that every, that the advantage of the
doservational is thet they concentrate on the real user problems and the other ones
don’tso that would bemy priarity cause isgoing tobe a real store so it's going to
involve pecple’smoney. So itneeds tobe well designed as well as secure because it's
a store so that would be my priority too.

If] have tine... do 1need to choose just one?

UA -you can choose just one or you can choose a aanbiration. . .
Yeah may be T'll choose a oarbination. At the early stages just have the expert, just
far the prototype, but as soon as we have a prototype Iwould employ the real user.

Someone who has no idea about shopping on the website, and then may be someone
who has done ita few tines.

UA -which expert one?

Ah which expert... [flicks through] Ithink the cognitive. smore expensive but I
think i'sworth i...because it's also formative and I like this idea of doing things as
we go evaluating aswe go somay be a carbination.

Keeping inmind that expert evaluators theymay miss user prablars.

UA -Can you summarise your firal decision?

Somy firal decision istouse what'’s itcalled ... doservational evaluation inwith the
cognitive walk... the cognitive ae... cognitive walkthrough.
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Appendix 4.21 SPSS output for analyses of cognitive engagement in experiment 1.

TOTAL

Planning/
Strategy (P)

Connecting to
the Task
Setting (CT)

Connecting
Experiences
(CE)

Critiquing Text
Content (CTC)

Monitoring
Understanding
(MU)

Employing
Selected
Technique
(EST)

Restating
Understanding
(RU)

Paging
Buttons
Embedde
d links
A-Z

Map
Total
Paging
Buttons
Embedde

d links
A-Z

Map
Total
Paging
Buttons

Embedde
d links
A-Z

Map
Total
Paging
Buttons

Embedde
d links
A-Z

Map
Total
Paging
Buttons
Embedde
d links
A-Z

Map
Total
Paging
Buttons

Embedde
d links
A-Z

Map
Total

Paging
Buttons

Embedde
d links
A-Z

Map
Total
Paging
Buttons

Embedde
d links
A-Z

28

28

28

28

28

28

7
7

Mean

76.1429

77.4286

65.7143
68.4286
71.9286

.8571

1.7143

3.4286
1.7143
1.9286

5.1429

2.4286

2.1429
5.0000
3.6786

12.1429

11.1429

8.5714
8.5714
10.1071

1.7143

2.7143

1.7143
1.4286
1.8929

5.4286

5.1429

2.7143
3.8571
4.2857

3.4286

3.2857

4.4286
3.2857
3.6071

8.7143

11.4286
8.5714

Std.
Deviation

38.65846

52.24576

23.22150
27.24492
35.34269

1.46385

1.97605

3.20713
1.70434
2.27594

6.14894

2.69921

3.23669
4.54606
4.35510

10.46309

9.63377

4.64963
4.61364
7.55395

3.30224

4.71573

2.62769
1.90238
3.15453

3.64496

6.81734

956119
2.41030
3.99868

6.10620

4.07080

5.09435
4.02965
4.64550

11.85628

11.73111
10.86059
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Std. Error

14.61152

19.74704

8.77690
10.29761
6.67914

.556328

.74688

1.21218
.64418
43011

2.32408

1.02020

1.22336
1.71825
.82304

3.95468

3.64122

1.75739
1.74379
1.42756

1.24813

1.78238

.99317
.71903
.59615

1.37766

2.57671

.35952
91101
.75568

2.30793

1.53862

1.92548
1.52307
87792

4.48125

4.43394
4.10492

95% Confidence
Interval for Mean

Lower
Bound

40.3897

29.1093

44.2380
43.2312
58.2241

-.4967

-.1133

4625
.1380
1.0461

-.5440

-.0678

-.8506
.7956
1.9898

2.4661

2.2331

4.2712
4.3045
7.1780

-1.3398

-1.6470

-.7159
-.3308
.6697

2.0575

-1.1621

1.8346
1.6280
2.7352

-2.2187

-4791

-.2829
-4411
1.8058

-2.2509

5791
-1.4729

Upper
Bound

111.8960

125.7478

87.1906
93.6259
85.6330

2.2110

3.5418

6.3947
3.2905
2811

10.8297

4.9249

5.1363
9.2044
5.3673

21.8196

20.0526

12.8716
12.8383
13.0363

4.7683

7.0756

4.1445
3.1880
3.1161

8.7996

11.4478

3.5940
6.0863
5.8362

9.0759

7.0506

9.1401
7.0125
5.4085

19.6795

22.2780
18.6158

Minimum

29.00

14.00

35.00
21.00
14.00

.00

.00

.00
.00
.00

.00

.00

.00
.00
.00

4.00

.00

2.00
1.00
.00

.00

.00

.00
.00
.00

1.00

.00

1.00
.00
.00

.00

.00

1.00
.00
.00

.00

.00
2.00

Maximum

128.00

160.00

111.00
106.00
160.00

3.00

5.00

9.00
5.00
9.00

17.00

6.00

9.00
11.00
17.00

31.00

28.00

15.00
14.00
31.00

9.00

11.00

6.00
5.00
11.00

10.00

20.00

4.00
7.00
20.00

17.00

11.00

15.00
12.00
17.00

32.00

33.00
32.00
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Map 7 100000 996661  3.76702 7824 192176 1.00 24.00
Total 28 96786 1055867 199540 55843  13.7728 00 33.00
Alertness (A)  Paging 7 50000 230940 87287  2.8642  7.1358 1.00 8.00
Buttons
walfsdde 7 27143 275162 1.04002 1695 52591 00 7.00
AZ 7 64286 534968 202199 14809  11.3762 00 15.00
Map 7 32857 415188  1.56926 - 5541 7.1256 00 12.00
Total 28 43571 390834 73861 28416 58726 00 15.00
Selecting Paging
Technique Buttons 7 65714 482553 182388 21086  11.0343 1.00 15.00
(ST)
Erl?nblgdde 7 72857 662607 250442 11576  13.4138 1.00 19.00
AZ 7 57143 281154 106266 31140 83145 4.00 12.00
Map 7 77143 446148 168628 35881  11.8405 1.00 15.00
Total 28 68214 465915 88050 50148 86281 1.00 19.00
Monitoring Paging
Navigation Buttons 7 18571 254484 96186 4964 42107 00 6.00
(MN)
Emfsdde 7 64286 1058076  3.99915  -3.3570  16.2141 00 30.00
AZ 7 34286 250713 94761 11099 57473 1.00 7.00
Map 7 30000 230940 87287 8642 51358 1.00 7.00
Total 28 36786 564410 106663 14900 58671 00 30.00

Table 1. Descriptive statistics for cognitive engagement.

Kruskal Wallis Analysis of Variance by Ranks

Tv N Mean Rank

TOTAL Paging Buttons 7 15.64
Embedded links 7 15.21
A-Z 7 12.71
Map 7 14.43
Total 28

Planning/Strategy (P) Paging Buttons 7 9.93
Embedded links 7 14.36
A-Z 7 18.86
Map 7 14.86
Total 28

Connecting to the Task Paging Buttons 7 16 79

Setting (CT)

Embedded links 7 12.57
A-Z 7 11.29
Map 7 17.36
Total 28

Connecting Experiences (CE) Paging Buttons 7 15.21
Embedded links 7 15.50
A-Z 7 13.57
Map 7 13.71

" Total 28

Critiquing Text Content (CTC)  Paging Buttons 7 14.36
Embedded links 7 13.79
A-Z 7 14.43
Map 7 15.43
Total 28

Monitoring Understanding Paging Buttons 7 17 50

(MU)
Embedded links 7 13.21
A-Z 7 11.86
Map 7 15.43
Total 28

Employing Selected Paging Buttons 7 192 71

Technique (EST)
Embedded links 7 13.71
A-Z 7 16.64
Map 7 14.93
Total 28

Restating Understanding (RU) Paging Buttons 7 12.71
Embedded links 7 16.50
A-Z 7 13.64
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Map 7 15.14
Total 28

Alertness (A) Paging Buttons 7 17.93
Embedded links 7 10.93
A-Z 7 17.71
Map 7 11.43
Total 28

Selecting Technique (ST) Paging Buttons 7 14.00
Embedded links 7 13.57
A-Z 7 13.50
Map 7 16.93
Total 28

Monitoring Navigation (MN) Paging Buttons 7 10.64
Embedded links 7 15.29
A-Z 7 16.64
Map 7 15.43
Total 28

Table 2. Total number of data points and mean rank for each condition in experiment 1.

Test Statistics(a,b)
TOTAL P CT CE ctc MU EST RU A ST MN

Chi-Square st9 4% 2'92 31 78 1'9‘3 919 867 4'62 840 2'21
df 3 3 3 3 3 3 3 3 3 3 3
Asymp. Sig. 915 222 402 958 981 581 821 833 200 840 524

a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chi-squared (or H) value for aspects of cognitive engagement and significance.
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Appendix 4.22 SPSS output for analyses of ownership in experiment 1.

Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean ~ Minimum  Maximum
Lower Upper
Bound Bound
Paging buttons 7 3.8242 49398 18671 3.3673 4.2810 3.31 454
Embedded links 7 3.7802 42697 16138 3.3853 4.1751 3.23 4.23
AZ 7 4.0659 47508 17956 3.6266  4.5053 3.31 462
Map 7 3.8901 41864 15823 3.5029 4.2773 3.08 4.46
Total 28  3.8901 44284 08369 3.7184 4.0618 3.08 4.62
Table 1. Descriptive statistics for total ownership.
Kruskal-Wallis Analysis of Variance by Ranks
| iv N Mean Rank
Total Paging buttons 7 13.57
Ownership Embedded
. 7 12.43
links
A-Z 7 17.79
Map 7 14.21
Total 28
Table 2. Total number of data points and mean rank for each condition for total ownership.
Test Statistics a,b)
Total
Ownership
Chi-Square 1.667
df 3
Asymp. Sig. 644
a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chi-squared (or H) value for each condition and significance for total ownership.
Std. 95% Confidence Interval
N Mean Deviation Std. Error for Mean Minimum Maximum
Lower Upper
Bound Bound
Paging 35 3.3714 130802 22110 20221  3.8208 1.00 5.00
Buttons
Smbedde 35 3.5429 08048  .16573 32060  3.8797 2.00 5.00
A-Z 35 4.4000 .81168 113720 41212 4.6788 2.00 5.00
Map 35 41714 .92309 .15603 3.8543 4.4885 2.00 5.00
Total 140 3.8714 1.09835 .09283 3.6879 40550 1.00 5.00

Table 4. Descriptive statistics for the control factor.

Kruskal-Wallis Analysis of Variance by Ranks

v N
CONTROL Paging Buttons 35
Embedded links 35
A-Z 35
Map 35
Total 140

Table 5. Total number of data points and mean rank for each condition for the control factor.

Mean Rank
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Test Statistics a.b)

CONTROL
FACTOR
Chi-Square 20.770
df 3
Asymp. Sig. 000

a Kruskal Wallis Test
b Grouping Variable: IV
Table 6. Chi-squared (or H) value for each condition and significance for the control factor.

Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean Minimum Maximum

Lower Upper
Bound  Bound

Paging Buttons 35  3.9143 78108 13203 3.6460 4.1826 2.00 5.00
Embedded links 35 39714 92309 15603 3.6543 4.2885 2.00 5.00
AZ 35 35714 97877 16544 32352 3.9076 2.00 5.00
Map 35 35429  1.09391 .18490 3.1671 3.9186 1.00 5.00
Total 140  3.7500 96055 .08118 3.5895 3.9105 1.00 5.00

Table 7. Descriptive statistics for the responsibility factor.

Kruskal-Wallis Analysis of Variance by Ranks

[\ N Mean Rank
RESPONSIBILITY Paging
FACTOR Buttons 35 76.50
Embedde
d links 35 78.94
A-Z 35 63.17
Map 35 63.39
Total 140

Table 8. Total number of data points and mean rank for each condition for the responsibility factor.

Test Statistics a,b)
RESPONSIBILITY FACTOR

Chi-Square 4.999
df 3
Asymp. Sig. A72

a Kruskal Wallis Test
b Grouping Variable: 1IV2
Table 9. Chi-squared (or H) value for each condition and significance for the responsibility factor.

Std. 95% Confidence
N Mean Deviation Std. Error Interval for Mean Minimum Maximum

Lower Upper

Bound Bound
Paging Buttons 21 4.4286 .81064 17690 4.0596 4.7976 3.00 5.00
Embedded Links 21 3.8571 1.27615 27848 3.2762 4.4380 1.00 5.00
A-Z 21 4.3333 .73030 .15936 4.0009 4.6658 2.00 5.00
Map 21 4.0000 1.00000 21822 3.5448 4.4552 2.00 5.00
Total 84 4.1548 .98781 10778 3.9404 4.3691 1.00 5.00

Table 10. Descriptive statistics for the value factor.

[\ N Mean Rank
VALUE Paging buttons
FACTOR 21 48.81
Embedded links 2 38.02
A-Z 21 44.83
Map 21 38.33
Total 84

Table 11. Total number of data points and mean rank for each condition for the value factor.

Test Statistics(a.b)

77



U M Armitage Appendix 4.22

VALUEF2
Chi-Square 3.375
df 3
Asymp. Sig. 337

a Kruskal Wallis Test
b Grouping Variable: 1IV2
Table 12. Chi-squared (or H) value for each condition and significance for the value factor.
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Appendix 4.23

Appendix 4.23 SPSS output for analyses of the written transfer task in experiment

1.

Total

transfer

task (%)

A (%)

B(%)

C(%)

D(%)

E(%)

F(%)

Table 1. Descriptive statistics for the written transfer task.

Paging
Buttons

Embedde
d links
A-Z

Map
Total

Paging
Buttons
Embedde
d links
A-Z

Map
Total

Paging
Buttons
Embedde
d links
A-Z

Map
Total

Paging
Buttons
Embedde
d links
A-Z

Map
Total

Paging
Buttons
Embedde
d links
A-Z

Map
Total
Paging
Buttons
Embedde
d links
A-Z

Map

Total

Paging
Buttons
Embedde
d links
A-Z

Map
Total

28

28

28

28

28

Mean

48.0952

28.5714

35.7143
42.3810
38.6905

37.1429

42.8571

42.8571
54.2857
44.2857

62.8571

45.7143

42.8571
60.0000
52.8571

37.1429

28.5714

17.1429
62.8571
36.4286

62.8571

34.2857

54.2857
42.8571
48.5714

40.0000

8.5714

31.4286
8.5714
22.1429

485714

11.4286

25.7143
25.7143
27.8571

Std.
Deviation

22.01491

9.39999

16.06864
14.36486
16.90787

26.90371

24.29972

29.27700
29.92053
26.86435

21.38090

9.75900

24.29972
20.00000
20.52228

37.28909

48.79500

37.28909
40.70802
42.53228

35.45621

22.25395

39.52094
40.70802
35.03588

30.55050

10.69045

25.44836
15.73592
25.14508

30.23716

15.73592

27.60262
15.11858
25.72751

79

Std. Error

8.32085

3.55286

6.07337
5.42941
3.19529

10.16865

9.18443

11.06567
11.30890
5.07688

8.08122

3.68856

9.18443
7.55929
3.87835

14.09395

18.44278

14.09395
15.38619
8.03785

13.40119

8.41120

14.93751
15.38619
6.62116

11.54701

4.04061

9.61858
5.94762
4.75197

11.42857

5.94762

10.43281
5.71429
4.86204

95% Confidence
Interval for Mean

Lower
Bound

27.7348

19.8779

20.8533
29.0957
32.1343

12.2611

20.3837

15.7804
26.6138
33.8688

43.0831

36.6887

20.3837
41.5031
44.8994

2.6562

-16.5564

-17.3438
25.2085
19.9363

30.0656

13.7042

17.7349
5.2085
34.9859

11.7455

-1.3156

7.8928
-5.9819
12.3926

20.6067

-3.1247

.1861
11.7319
17.8811

Upper
Bound

68.4556

37.2650

50.5753
55.6662
45.2467

62.0246

65.3306

69.9339
81.9576
54.7026

82.6312

54.7399

65.3306
78.4969
60.8149

71.6295

73.6993

51.6295
100.5058
52.9209

95.6487

54.8672

90.8365
80.5058
62.1569

68.2545

18.4584

54.9644
23.1247
31.8931

76.5361

25.9819
51.2425
39.6966
37.8332

Minimum

13.33

10.00

10.00
20.00
10.00

.00

.00

.00
.00
.00

40.00

40.00

20.00
20.00
20.00

.00

.00

.00
.00
.00

.00

.00

.00
.00
.00

.00

.00

.00
.00
.00

.00

.00
.00
.00
.00

Maximum

86.67

40.00

60.00
60.00
86.67

60.00

60.00

80.00
80.00
80.00

100.00

60.00

80.00
80.00
100.00

100.00

100.00

100.00
100.00
100.00

100.00

60.00

100.00
80.00
100.00

80.00

20.00

60.00
40.00
80.00

100.00

40.00

80.00
40.00
100.00
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Kruskal-Wallis Analysis of Variance by Ranks

|8,% N Mean Rank

Total written Paging Buttons 7 18.79

transfer task Embedded 7 9.00
links
A-Z 7 13.21
Map 7 17.00
Total 28

A Paging Buttons 7 12.50
I_Embedded 14.14
links
A-Z 7 13.71
Map 7 17.64
Total 28

B Paging Buttons 7 17.79
Embedded 11.21
links
A-Z 7 11.07
Map 7 17.93
Total 28

C Paging Buttons 7 15.57
Embedded 7 12.14
links
A-Z 7 10.79
Map 7 19.50
Total 28

D Paging Buttons 7 17.64
Embedded 7 10.71
links
A-Z 7 16.00
Map 7 13.64
Total 28

E Paging Buttons 7 19.29
Embedded 10.86
links
A-Z 7 17.57
Map 7 10.29
Total 28

F Paging Buttons 7 20.71
Embedded 9.07
links
A-Z 7 13.43
Map 7 14.79
Total 28

Table 2. Total number of data points and mean rank for each condition for each aspect that the written transfer
task was marked on.

Test Statistics(a,b)
Total written

transfer task A B C D E F
Chi-Square 5.926 1.604 5.120 5.351 2.939 7.393 7.704
df 3 3 3 3 3 3 3
Asymp. Sig. 115 658 163 148 401 .060 .053

a Kruskal Wallis Test

b Grouping Variable: 1V

Table 3. Chi-squared (or H) value for each condition and significance for each aspect that the written transfer
task was marked on.
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Appendix 4.24 SPSS output for analyses of the concept-mapping task in

experiment 1.

Quantitative Concept Map Marks

N

Mean

Std. Deviation

Std. Error  95% Confidence Interval for Mean Min Max
Lower Bound Upper Bound

Paging 7 365714 756873  2.86071 295715 435713 2400  47.00
Buttons

I'izn"ln(:edded 21.4286 1056499  3.99319 11.6576 311996 500  38.00
AZ 29.7143 3.94606 1.49147 26.0648 33.3638  23.00  35.00
Map 7 334286 10.69045  4.04061 23.5416 433156 2200 55.00
Total 28 30.2857 9.98093 1.88622 26.4155 341559 500  55.00

Table 1. Descriptive statistics for the parametric ANOVA for the quantitative concept map marks.

Levene
Statistic

1.063

df1
3

df2

24

Sig.
.383

Table 2. Levene test for homogeneity of variances for the quantitative concept map marks.

Between Groups
Within Groups
Total

Table 3. Parametric Analysis of Variance for the quantitative concept map marks.

v
Paging Buttons

Embedded links

A-Z

Map

Sum of
Squares

897.143
1792.571
2689.714

div
Embedded links
A-Z

Map
Paging Buttons
A-Z

Map
Paging Buttons

Embedded links
Map
Paging Buttons

Embedded links
A-Z

Mean
Difference (I-

J

15.14290
6.8571

3.1429
-15.14290
-8.2857
-12.0000
-6.8571
8.2857
-3.7143
-3.1429

12.0000
3.7143

* The mean difference is significant at the .05 level.

Table 4. Tukey HSD multiple comparison tests for the quantitative concept map marks.

81

Std. Error
4.61954
4.61954

4.61954
4.61954
4.61954
4.61954
4.61954
4.61954
4.61954
4.61954
4.61954
4.61954

Sig.
.016
462
.904
.016
.301
.070
462
.301
.852
.904
.070
.852

df Mean Square F
3 299.048 4.004
24 74.690
27

Sig.
.019

95% Confidence Interval

Lower Bound Upper Bound

2.3994 27.8864
-5.8864 19.6006
-9.6006 15.8864
-27.8864 -2.3994
-21.0292 4.4578
-24.7435 7435
-19.6006 5.8864

-4.4578 21.0292
-16.4578 9.0292
-15.8864 9.6006

-.7435 24.7435
-9.0292 16.4578
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Qualitative Concept Map Marks

Paging Buttons
Embedded links
A-Z

Map

Total

N Mean

60.3571
39.6429
40.0000
52.8571
28 48.2143

N N NN

Std.
Deviation

18.84302
14.46465
23.45208
17.40621
19.88226

Std. Error

7.12199
5.46713
8.86405
6.57893
3.75739

Table 5. Descriptive statistics for the qualitative concept map marks.

Kruskal Wallis Analysis of Variance by Ranks

Qualitative
Concept Map
Mark

R N
Paging Buttons
Embedded
links
A-Z
Map
Total 2

XN~ NN

Mean Rank

19.86

10.71

10.36
17.07

Appendix 4.24

95% Confidence

Interval for Mean

Lower
Bound

42.9303
26.2653
18.3104
36.7591
40.5048

Minimum  Maximum
Upper
Bound
77.7840 37.50 90.00
53.0204 25.00 67.50
61.6896 17.50 87.50
68.9552 15.00 67.50
55.9238 15.00 90.00

Table 6. Total number of data points and mean rank for each condition for the qualitative concept map marks.

Test Statistics(a,b)

Chi-Square
df
Asymp. Slg.

Qualitative
Concept
Map Mark
6.947
3
.074

a Kruskal Wallis Test
b Grouping Variable: IV

Table 7. Chi-squared (or H) value for each condition and significance for the qualitative concept map marks.
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Appendix 4.25 SPSS output for analyses of navigation behaviour in experiment 1.

Number of Operations

Std. 95% Confidence Interval

N Mean Deviation Std. Error for Mean Minimum Maximum

Lower Upper

Bound Bound
gﬁ?tg‘fs 7 108.0000 5997222 2266737  52.5350 163.4650 39.00 217.00
I'iznnlzgedded 7 1174286 6759156 2554721 549168  179.9403 3500  239.00
AZ 7 50.4286 29.69207 11.22255  22.9680 77.8892 27.00 115.00
Map 7 61.0000 21.64871 8.18244 409783 81.0217 34.00 88.00
Total 28 84.2143 54.61607 10.32147  63.0364 105.3922 27.00 239.00

Table 1. Descriptive statistics for the parametric ANOVA for the number of operations.

Levene
Statistic df1 df2 Sig.

2.212 3 24 113
Table 2. Levene test for homogeneity of variances for the number of operations.

Sum of

Squares df Mean Square F Sig.
Between Groups 23445.286 3 7815.095 3.285 .038
Within Groups 57093.429 24 2378.893
Total 80538.714 27

Table 3. Parametric analysis of variance for the number of operations.

Mean
. Difference (I- )

v ) iv J) Std. Error Sig. 95% Confidence Interval

Upper

Lower Bound Bound
Paging Buttons Embedded links -9.4286 26.07074 .983 -81.3476 62.4904
A-Z 57.5714 26.07074 150 -14.3476  129.4904
Map 47.0000 26.07074 297 -24.9190  118.9190
Embedded links Paging Buttons 9.4286 26.07074 .983 -62.4904 81.3476
A-Z 67.0000 26.07074 074 -4.9190  138.9190
Map 56.4286 26.07074 162 -15.4904  128.3476
A-Z Paging Buttons -57.5714 26.07074 150 -129.4904 14.3476
Embedded links -67.0000 26.07074 074 -138.9190 4.9190
Map -10.5714 26.07074 977 -82.4904 61.3476
Map Paging Buttons -47.0000 26.07074 297 -118.9190 24.9190
Embedded links -56.4286 26.07074 162 -128.3476 15.4904
A-Z 10.5714 26.07074 977 -61.3476 82.4904

Table 4. Tukey HSD tests for the number of operations.
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Number of Different Pages Visited

Std.

N Mean Deviation Std. Error
Paging buttons 7 23.0000 .00000 .00000
Embedded links 7 204286 2.37045 89595
A-Z 7 21.1429 2.54484 96186
Map 7 227143 75593 .28571
Total 28 21.8214 2.00099 37815

Appendix 4.25

95% Confidence

Interval for Mean Minimum Maximum
Lower Upper
Bound Bound
23.0000 23.0000 23.00 23.00
18.2363 22.6209 17.00 23.00
18.7893 23.4964 16.00 23.00
22.0152 23.4134 21.00 23.00
21.0455 22.5973 16.00 23.00

Table 5. Descriptive statistics for the parametric ANOVA for the number of different pages visited.

Levene
Statistic df1 df2 Sig.
6.261 3 24 .003
Table 6. Levene test for homogeneity of variances for the number of different pages visited.
Hv N Mean Rank
No. of different  Paging buttons 7 19.50
pages visited Embedded 7 9.07
links ’
A-Z 7 11.64
Map 7 17.79
Total 28

Table 7. Total number of data points and mean rank for each condition for the number of different pages

visited.

Test Statistics |8,b)

No. of different pages visited

Chi-Square 10.361
df 3
Asymp. Sig. .016

a Kruskal Wallis Test
b Grouping Variable: IV

Table 8. Chi-squared (or H) value for each condition and significance for the number of different pages visited.
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Appendix 4.26

Appendix 4.26 SPSS output for analyses of usability problems in experiment 1.

Problem
instance

Paging
Buttons
Embedde
d links
A-Z

Map
Total

Unique
problems

Paging
Buttons
Embedde
d links
A-Z

Map
Total

Paging
Buttons

Total

problem

severity
Embedde
d links
A-Z

Map
Total

28

7
7
7
28

Mean

13.1429

10.2857

16.2857
10.7143
12.6071

10.2857

9.1429

14.0000
9.1429
10.6429

23.5714

20.4286
30.1429
19.4286
23.3929

Table 1. Descriptive statistics for usability problems.

Kruskal-Wallis Analysis of Variance by Ranks

v

Problem
Instances

A-Z
Map

Paging Buttons
Embedded links

Unique Problems

Total Severity

»

Total

Paging Buttons
Embedded links
A-Z

Map

Total

Paging Buttons
Embedded links
A-Z

Map

Total

Std.
Deviation  Std. Error
11.68230 4.41550
6.87300 2.59775
7.20450 2.72304
9.94509 3.75889
8.95809 1.69292
7.91021 2.98978
5.58058 2.10926
5.94418 2.24669
8.55236 3.23249
7.00378 1.32359
18.18293 6.87250
15.78878 5.96760
11.86632 4.48505
17.00840 6.42857
15.57619 2.94362
N Mean Rank
7 14.29
7 12.93
7 18.71
7 12.07
28
7 14.00
13.29
18.93
11.79
28
1414
12.86
19.29
11.71
28

95% Confidence
Interval for Mean

Lower
Bound

2.3385

3.9293

9.6227
1.5166
9.1336

2.9700

3.9817

8.5025
1.2332
7.9271

6.7550

5.8264

19.1683
3.6984
17.3530

Upper
Bound

23.9472

16.6422

22.9488
19.9120
16.0807

17.6014

14.3040

19.4975
17.0525
13.3586

40.3878

35.0308
41.1174
35.1587
29.4327

Minimum

1.00

3.00

5.00
2.00
1.00

1.00

3.00

5.00
2.00
1.00

2.00

5.00

11.00
6.00
2.00

Table 2. Total number of data points and mean rank for each condition for usability problems.

Test Statistics Ab)

Chi-Square
df
Asymp. Sig.

Problem
Instances

2714
3
438

a Kruskal Wallis Test
b Grouping Variable: IV

Table 3. Chi-squared (or H) value for each condition and significance for usability problems.

Unique Total
Problems Severity
2.978 3473
3 3
.395 .324

85

Maximum

35.00

20.00

27.00
30.00
35.00

24.00

18.00

23.00
26.00
26.00

57.00

52.00

46.00
52.00
57.00
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Appendix 4.27

Appendix 4.27 The full set of “unique” usability problems that fell into each
category for each condition in experiment 1.

PAGING BUTTONS CONDITION

Hardware Category

Unique ID
u; -

20

25

51

£

Problem description and context

The user comments thet they are having diffiailties
oconcentrating/reading of f the screen.

The user comments that theireyes are getting tred.

The user ishaving problems with their
seat/disoanfort.

The user comments that they would prefer to read the
text on peper.

The user is surprised when the right clickmouse menu
Paps wp.

The user comments that they keep looking for the
mouse saaller, but there im'‘tae.

The user comments that they are finding itmore
diffiailt to read the text now (has read pages pretty
much sequentially up to thispoirt) .

Text Content Category

Unique
1D
63

Problem description and context

The user is surprised that the last page isjust a listof
references.

Text Presentation Category

Unique ID

24

34

35

37

52

Problem description and context

The user comments that Nielsen's hauristics are
presented better than OE with the points inkold.

The user wonders why the presentation is slidhtly
different for the OE method compared to the HE
method (s gettingNielsen's hauristics confused with
HE method) .

The user comments that the presentation of HE
(Nielsen's haurdstics) isbetter than OE method.

The user comments that they thought thet thispage
was HE method, theynow reglise. They say they
dich't pay attentio to thisyert. They say this
happened because Nielsen's haurdistics was presented
differently.

The user comments that the text on HE isa lot easier
to read, inmplying that the rest of the text is less easy.

Text Presentation Category

Unique ID

5

Problem description and context

The user comments that there isa ot (of information)
to read off the screen.

86

Criterion

IDs
e ym ©-

m

1.5

1.4

1.10

1.3

1.2

1.5

Criterion
IDs
1.3

Criterion
IDs
11

1.2

11

1.2

11

Criterion
IDs
1.1,2.1

Location

OE intro,
HE intro

OE advs

OE dis

HE intro

OE advs

Nielsen's
Heuristics

HE dis

Location

Refs

Location

Nielsen's
Heurdistics

OE meth

OE meth

Nielsen'’s
Heuristics,
HE meth

Nielsen's
Heuristics

Location

OE advs,
HE into,
OE caty,
UE intro

Severity

Severity

Severity

2

Severity

3

Participant

Numbers

1

25

25

49

Participant
Number

58

Participant
Numbers

25

25

25

25

49

Participant
Numbers

1,49,41
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7 The user comments that they only know what they 11 HE intro 2 1
have read so farbecause of the headings in the text.

19 The user is surprised that there ismore text on OF, 1.1/2.2 OE data 2 25
they expected the text togo on to thenext tedmique.

22 The user comments that there isvery little 1.2, 2.2 ER intro, 3 25,58
information on ER and they would expect more and HEdis
they dn't know much about it (therefore dn't notice
thet HE and CW arepert of ER) . This confuses them.

26 The user comments that HE is too long compared to 1.2 HE dis 2 25
ER. (implying that they don't understand HE and ER
are related) .

38 The user comments that they dich't expect/are 1.2 Nielsen’s 3 25
confused about the Nielsen's haurdstics page because Haurdstics,
itwasn't in the usual sequence of pacges. They thought OE dis,
itwas the HE analysis page when checking against OE cata
the normal sequence and are confused that itcomes
after the introdiction.

39 The user comments that each tedhnique should be 1.10 Nielsen's 3 25
amsistent in it'spage sequence. Heuristics

40 The user suggests that Nielsen's haurdstics could be 1.10 Nielsen's 3 25
combined with the HE intro. Heuristics

43 The user is unsure of whether thispage isan 1.2 Types of 2 9
introduction or the start of sarething. UE

45 The user was unsure ofwhether ER was the startof a 1.2 ER intro 2 9

new section -they had to check back to the previous
page tobe sure.

47 The user isunsure about whether HE isapart of ER. 1.2 HE intro 2 9

49 The user comments that they want to read through 1.2/1.7 OE dis 2 9
OE, hut they're not sure where itsarts.

Navigation Efficiency Category

Unique ID Problem description and context Criterion Location Severity Participant
IDs Numbers
il The user suggests that the evaluation methods should 1.10 HE into, 2 1
be listed as navigation lirks. HEdis
12 The user has to click several times to get from one 1.1/1.7, HE intro, 3 1,25,9

page to another forexample ifthey want togo back to 1.7, 1.1/1.7 CW Dis
the beginning. They may irdirectly or directly
comment on this.

17 User is looking for OE, but has forgotten the name, 1.7 Various 2 1
they appear tobe flicking through pages looking for it pages
18 The user comments thaet they haven't found any 1.2 OE intro 2 25

techniques yet. They are having prablems recognising
which text refers to the tedmiques.

28 The user suggests that there should be a linkback 1.10 CW dis, 2 25
from the lastpage to the firstpage so they dn't have Refs
to click through every pace.

29 The user noticed thet they were clicking throughpages 1.8 CW dis 2 25
in the wrong directicn.

30 The user suggests that twould be better to have the 1.10 HE An 2 25

previous and next buttons in a fixed positian,
(aurrently they appear at the end of the text on each
page rather than ina fixedplace) .
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32 The user comments that itwould be good tobe able to 1.10/1.7, HE advs, 2 25, 58
click straight to OE with out having to click all the 11 Refs
way back (usingprevicus) .

33 User comments that every time they come to thispage 1.2 HE meth 2 25
the previous button doesn't seem towork and they
have toclickon itseveral tines.

36 The user wants togo back toHE method (MNielsen's 1.8 OE meth 2 25
hauristics) but the next button isntworking (clicks on
it several times) .

42 The user is confused about how many pages are in the 1.2 Types of 2 9
electronic text. UE

48 The user has to checkback toOE toremember the 1.2 HE dis 2 9

name of that tedmnique.

Understanding Text Category

Unique ID Problem description and context Criterion Location Severity Participant
IDs Numbers
v > 1

1 The user comments thet the definition of usability in 2.1 Usability 1 1
the text isunclear.

3 The user ishaving problems seeing that O data is 1.2 OE cata 2 1
pert of CE.

9 The text content frequently refers to information on 2.1 HE intro 2 1

previous pages in the electronic text.

10 The user has forgotten the name of an evaluation they 2.2, 1.2 HE into, 3 1,9,58
have seen previcusly, (in two cases itisOE, in HE dis,
another HE) OE dis,
Refs
13 The user comments that the description of HE method 2.1, 2.2 HE meth 2 1

isvague and they wouldn't know how to apply i

14 The user comments that they would like tohearmore 2.2 HE meth 2 1
about HE method.

15 Uncertainty about the advantages inC W of similating 2.2 CW meth 2 1
users, rather than using real users.

16 Difficilties imagining a sittation where acoess to real 2.2 CW advs 2 1
21 The user comments thet itdoesn't say ifcosts are an 2.3 OE dis 2 25

isse forOE. (They have either failed tonotice thet
aosts arementioned on thispage, or they could be
referring to the task sest).

23 The user comments thet HE issimilar toER and they 1.2 HE intro 3 25
are only going to choose one of them (and they dn't
need to read itagmin), implying that they don't
recognise that HE ispart of ER.

27 The user comments that they wouldntchoose CW 2.3 CW dis 3 25
because itisan 'altemstive' toHE. This indicates trat
the word 'altermative’ biases the users view about C W
compared to HE.

31 The user comments that they don’t think ER irtro 1.2/2.2 ER intro 3 25
cambines well with the other techniques implying thet
they don't understand thet it isrelated to HE and CW.

41 The user is unsure what formative and surmative 2.2 UE intro 1 9
evaluations are. (theyhaven't read this information
.
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44

46

50

53

54

55

56

57

58

59

60

61

62

64

The user isunsure of whether they only have to
choose between formative and summative for the task
(prablems recognising whether these are UH
tedmniqees) .

The user is unsure of themeaning of heuristic
evaluation.

The user’s understanding of HE isnot very good- they
think because it is "kased on tasks' itisnot very good
forevaluating the CityMusic website.

The user is confused about C W -they seem to think
thet it focuses on navigation (theymay be getting
confused with 'exploration’ used in the text.

The user isunsure of whether OE isanother form of
UE (inaddition to fawrative/sumative) .

The user thinks/is unsure whether OE ison designs
only (has just read that HE can be used for designs as
well as fullyworking systarns, the whole text ison
formative grerally).

The user isunsure of whether HE evaluators have to
e experts.

The user isunsure about whether UE and Types of
UE (formative and summative) are separate from Oes
and ERs.

The user thinks thet HE uses users, (texton HE advs
says itcan but this isunsuocessful) «

The user thinks that because itis ideal tohave two or
more evaluators tocheck the data fromOE they
shouldn't choose this for the task (only one evaluator
reedily available, may be confusing this with HE and
CW) .

The user has noticed thet HE can be performed by
users, but seems tobe giving this undue attention -
doesn't seem to have picked up the text thet says that

The user thinks that sunmative evaluations are 'more
doservational' (userhasn't read OF y&H) .

The user has read 'oetest' as "oretask’ and interpreted
this as performing a sst of predetermined tasks.

The user is confused about OE - thinks that users
become distracted after toomany tasks inCE. This
seems tobe because they are misinterpreting the text
about OE being time consuming.

EMBEDDED LINKS CONDITION

General Confusion Category

Unique

1D

36

57

Problem description and context

) n . i

The user comments that it'snever ansistant, (unclear
exactly what they are referring to) .

The user comments that they are confused. (Cause uclear,
may be about HE pages ingereral) .

&9

1.2 Types of
UE
2.2 ER intro
2.3 HE An.
2.2, 2.3 CW intro
2.2 OE intro
2.3,2.2 Nielsen’s
Heuristics
2.2 HE intro
2.2 UE intro
2.3 HE advs
2.2 HE meth
2.3 HE meth
2.3 Types of
UE
2.3 OE meth
2.3 OE cata
Criterion Location
IDs
EEE NAWN |
2.1 CE dis
1.2 HE meth

Severity

Appendix 4.27

17

49

41

41

41

41

41

41

41

58

58

58

Participant

Numbers

42

50
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Text Content Category

Unique
1D

18

26

29

52

Navigation Predicting Category

Unique
1D

3

15

16

56

Navigation Disorientation Category

Unique
1D
7

19

20

22

28

30

Navigation Efficiency Category

Unique
1D

Problem description and context

The user suggests that the HE method shouldbe on the
same page as HE intro.

The user comments that the text isrepeating what itsays
on the firstpage (Usability).

The user comments that the references page isnot very

useful.

The user is surprised that the references page only

contains references.

Problem description and context

User pressed back on the firstpage taking them out of the
electranic texts. User sugoests that there shouldbe a
warning to say don’tpress back on thispage.

The user is suprised thet the 'evaliating' embedded link in
Usability takes you back toUE introand the 'usaility'
embedded link in UE intro takes you to Usability.

The user is uncertain and cautious about clickingback on
the Usabilitypage in case ittakes them out of the
electronic text, [the embedded linksbetween UE introand
Usability seem to have added to this].

The user is surprised that they haven‘thbeen to this page

before.

Problem description and context

The user comments that the electronic text isnot sst aut
(orrall?) as they would expect.

The user comments that they are getting lost inthe
embedded links and they are unsure what each page was a
part of (e how thepages linked to one another) .

The user comments that they can't get an overall picture of
where each page isrelation to the otherpages (how the
pages are linked), and how each method is related toeach

type of evaluation.

The user comments that seeing the 'oerall pichre'
egpecially in an electronic form would help themmake a
firel decision for the task.

The user comments that they will read a whole page rather
than going straidht to the embedded lirks. [This implies
that the embedded links internypt their understanding?]

The user is confused about where they are in the
electronic tets. They comment that they are trying to go
toCW lhut have to go back once more.

Problem description and context

User comments trat they would prefer to see everything
@l pages) at once so they can jump backwards and
forwards between paces.

Criterion
IDs

1.10

2.1

11

1.3

Criterion
IDs

1.10

1.3

1.2

1.3

Criterion
IDs
1.2

1.2

1.10
1.7

1.2

Criterion
' L]
IDs

oL am
1.10

Location

HE intro

UE intro

Refs

Refs

Location

Usability

UE intro,
Usability

Usability

HE intro

Location

OE intro

HE meth

HE meth

HE intro

ER intro

HE intro

Location

OE meth

Appendix 4.27

Severity

Severity

Severity

2

Severity

Participant

Numbers

26

34

34

50

Participant

Numbers s

2

26, 34

26

50

Part No.s

26

26

26

34

34

Participant
Numbers
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2 The user comments that short pages are irefficient 1.1/1.7 OE meth 2 2
because links have tobe followed and the user has towork
out how the linked page fits in with the crgiral pace.

4 The user’s comments imply that there are tocomany steps 1.7 HE intro 2 2
(ingereral) .
5 The user's comments imply there are toomany links (in 1.1/1.2 HE meth 2 2
geral) .
6 The user ishaving problems remembering the names 1.7 OFE intro 2 2

of/firdingOE and CW information.

8 The user sugoests that itwould be useful tohave different 1.10 ER intro 2 2
screens tobe able to compare and amtrast the different
tedmniques.

12 The user comments that there isa lotof/ toomuch 1.12.1 OFE intro 2 18,50

information (and they can't remember itall).

17 The user comments thet there are toomany links on this 11 HE intro 2 26
page eg. the embedded link to the HE method.

23 The user is fustrated tret they have to remember 11 Types of 2 26
cdefinitians of different concepts .g. formative) and at UE
having to referback.
31 The user isunsure of what todonext, (where togo? They 1.2 UE inro, 3 34, 50
have been tomost/all of the pages already) . OE data,
OFE inro,
HE meth
42 The user sugoests that a home button would be ussful. 1.10 UPs 2 42
50 The user comments thaet they have already read thispace, 1.3 Usability 2 50
51 The user comments that they have gone to the wrong 1.8 OE ino, 2 50
rece. UPs
53 The user doesn't notice that they keep visiting the same 1.2 Types of 2 50
race, [theyhave been checking pages and have followed UE

the formative embedded link fromUE intro, then the
sunmative embedded lirk, both to Types of UE, then
follows the formative embedded link aggin] .

54 The user can't find ERs. 1.2 Types of 2 50
UE
60 The user can't fird C W method (‘the stages of coonitive'), 1.7 cw 3 50
[they have to click through several pages kefore finding 1, intro, HE
+ when looking the second tinme checks a few pages then meth
gives o).

Understanding Text Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
] v'.y K X2
9 The user has misunderstood the hardstic of 'Match 2.3 Nielsen's 2 10
between system and real world'. They thought irmeant Heuristics

that terms  (in the interface) need tobe explaired.

10 The user has misunderstood the meaning of expert biases 2.3 HE dis 2 10
—seams to think this can be overcome by choosing experts
with a good reputation so they are fair like a jude.

n The user has mixed up summative evaluation with CE. 1.8 HE dis 1 10
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13

14

25

27

32

33

34

35

37

38

39

40

41

43

44

45

46

47

48

49

55

58

59

The user comments that there aremany words they dn't
know themeaning of so it/s diffiailt to read and
remember the text. (English isnot their first languace) .

The user cannot differentiatebetween CW and HE, so
cannot choose between them for the task.

The user doesn't understand ERs (CW and HE) .

The user comments that they can't remember (doesn't
know?) what formative evaluation is. They haven't been
to the Types of UE page before.

The user talks about UE as usability —they are merging
the two conospts.

The user states that "usability isa user interface”.

The user is unsure whether to choose formative (o
summative) for the task. (Has just read Types of UE) .

The user misunderstands what gqalitative data would be
for the task. Seems to think itwould ke evaluation of CDs
or products on the City Music website.

The user thinks that formative evaluation does not require
standards (they comment that this isbecause they are
biased) .

The user comments that theremay be no advantages or
problems for the website in the task.

The user thinks thet HE ismore time consuming tret C W
(and gives this as a reason fornot choosing HE) .

The user is confused about the relaticnbetween OE and
ER. They think thet they areboth "information methods".

The user thinks that C W isabout identifyingwhat the end
user thinks about diffiqilties of using the website.

The user is confused about formative and summative.
They think that summative evaluationmay be
inaporaoriate for a website, but more agoropriate far
software, and formative ismore ggeral.

The user thinks that OE isonly conducted at the end of
testing a prototype.

The user comments that they would put formative at the
beginning for the task. (Implies that they haven't gathered
thet it is throughout the desion process) .

The user thinks that summative evaluation ismostly
doservation.

The user thinks that after one cycle of evaluations ifthe
prototypee needs tobe redesigned then do summative
evaluation. (Inplies that the haven't understood that
summative evaluation happens after desion) .

The user thinks that formative evaluation is about forming
a set of standards (may be getting confused with HE) .

The user comments that they would put summative
evaluation at the beginning of the design process.

The user isunsure of what 'experts' means.

The user comments that they haven't taken inhaurstics

even though they have read it five or six times.

The users comments that they don't think they understand
CW and what itimvolves (HE irwolves rules so what is
CW) properly.
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2.1

2.2

2.2

1.2/2.2

2.3

2.3

2.2

2.3

2.3

2.2

2.3

2.2

2.3

2.3

2.3

2.3

2.3

2.3

2.2

2.3

2.2

2.2

2.2

OE intro

UE intro

ER intro

UE intro

UE intro

UE intro

UE intro

OE data

Types of
UE

CW dis

HE intro

UE intro

CW meth

Types of

UE

OE intro

Types of
UE

OE dis

CW intro

Types of
UE

Types of
UE

ER intro

HE intro

CW intro
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18

18

26

34

42
42

42

42

42

42

42

42

42

42

42

42

42

42

42

42

50

50

50
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ol The user thinks thet CW irvolves "3 niles", (getting 2.3 CW intro 2 50
confused with HE?)
Unique Problem description and context Criterion Location Severity Participant
1D IDs - - Numbers
M v - .
21 The user comments thet they would normally make 1.10 HE dis 2 26
notes about how and why the pages relate to each
cther.
24 The user comments thet there are toomany things to 1.2 OE intro 2 26

do (inthe task) -they are being introduced tonew
sojects, have to leant what they are and have to
choose are.

A-Z INDEX

General Confusion

Unique Problem description and context Criterion Logcation Seyerity E Participant
1D IDs ’ ’ Numbers
\ A
n '
12 The user comments that they are confused ("dont 2.2 Nielsen’s OE advs 1, 19
understand all of this") (cause unclesr) . Heuristics

Hardware Category

Unique Problem description and context Criterion Location Seventy Participant
1D aDr Numbers
Il
;'C m
The user is ridoing theirneck as if ithurts. The 1.4 CW meth 1 27
35  experimenter sugoests that they can adjust the seat if
necessary.

Text Content Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs i, Numbers
~ .

G- _ wips 2 REH

6 The user comments that itwould be easier tohave the 1.2 UE intro 2 n

text from Usability first then Types of UE, rather than
having everythingmentioned in the introdxction.

9 The user comments that the text repeats information. 1.1/2.1 CW intro/CE 2 11,43
intro
30 The user comments thet the reference page isnot very  1.1/2.1 Refs 2 27,35
interesting/useful .
69 The user expresses surprise at the content of ER intro. 1.3 ER intro 2 51
75 The user comments thet OE data aralysis ishetter 2.1 OE data 2 57

because there ismore information than in HE and CW
aralysis (implies HE and C W aralysis are not as

aood) .
76 The user comments that there isa language problem. 2.1 Nielsen’s 2 57
[The user's first language isnot English.] (Inplies that Hauristics
the text doesn't account for users whos first language
isnot Eglish) .
83 The user suggests that there could be a separate 2.4/1.10 ER intro 2 57

section that has tedmnical or other descriptians.
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Text Presentation_Category
V4 TT; L

Uni_q__l;_e_“r_l‘;:)ﬁem dz;_g;ipti;;_;;l_a_;)ntext Criterion Location Severity Participant
1D IDs | Numbers
1 The user comments that they are having prablems 1.12.1 Various 2 ais
comparing the different pieces of text (pages) because ages.
they are all very sinilar.
2 The user suggests that they would like thename of the  1.10 Refs 1 1

author inbold (or a different type of text) so you can
see where itis.

47 The user thinks the CW aralysis page isC W method. 1.8 CW aralysis 2 43

59 The user comments that there should be a carriace 1.10/2.4 OE cata 1 43
retum after the paragraph on adtical incidats. [This is
aproblemwith theway that thepage isdisplayed in
Nestor, the carriage rebmmshould be there].

Using Aggregate Navigation Aid Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
-tv
19 The user is unsure ifthere isan HE intropage on the 1.6/1.2 CW aralysis 2 27
A-7Z.
26 The user has diffiailties seeing the Types of UE page 1.6 UE intro 2 27

on the A-Z and identifying (reading title) what itis.

51 The user is confused because they think thet there are 1.2 HE advs 2 43
two HE advs pages [theyhad been on HE advs then
clicked on HE Analysis on A-Z, but the page dich't
change, they then clicked on HE advs aggin].

57 The user is confused because when they clicked on 1.2 OE advs 2 43
OE advs on the A-Z thepage dich't change. They say
they thought they clicked too hard.

58 The user suggests thet OE pages should start in the 1.10 OE advs 2 43
right hand column on the A-Z so they are grouped
toether. [QurrentlyOE advs isat the end of the left
column and the rest of the OFE pages are at the top of

the right hand colum. ]

60 The user suggests that the Role of UE and Types of 1.10 UPs, 2 43
UE pages should be at the top of the A-Z, then the Usability
different evaluation tedmniques.

ol The user comments that the (page titleson the) A-Z 1.6 Start -no 2 51
are really srell. race.

67 The user comments that the A-Z index isnot very 11 OFE intro 2 51
good.

68 The user comments that itwould be better ifthe A-Z 1.10 OE intro 2 51

index was like a table of contents because they dm't
know the order (ofpaces) .

7 The user is surprised thet they accidentally slid the A- 1.3 CW meth 1 51
Z window divider across the text window with the
mouse.

77 The user comments thet they would expect pages on 1.10 Nielsen’s 2 57
the A-Z that have been visited tobe in different Heuristics
colours so you know you have read it

79 The user comments that the A-7Z index aopears tobe 1.2 UE irtro 2 57
upside down because the UE intro isat the end - they
would expect itat the begimning.

80 The user comments that they would expect tohave 1.10 UE intro 2 57
UE intro firston the A-Z, then evaluation methods,
the references at the ed.
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8L

87

The user comments that they A-Z index isa kit
"hectic" (confusing?) .

The user comments that they dn't understand why
Nielsen's haurdstics (which they call "heurdistic
aralysis") follows OE.

Navigation Text Structure Category

Unique

u>

16

18

20

21

22

25

27

28

29

52

62

64

66

The user comments that there isa Iot to read/a Iacof
information.

The user suggests moving Nielsen's haurdstics to the
end of HE as a summary.

The user sugoests that (foreach technique) the index
should be ordered with introductions first, then
cdefinitians, then advantages, then disadvantages.

The user comments that the order of the A-Z means
thet they read the C W advs before they have read the
(CW) introdxction.

The user comments that itwould have been better to
read the aralysis page before the advantages and
disadvantages because it ties inwith the introduction
and method.

The user comments that at the bottom of thispage it
nmentions advantages and disadvantages, but they are
unsure of whether this is supposed to lead you to read
them fet).

The user comments that they would prefer to read the
method first so you fullyunderstand what itis first
and then it iseasier to understand the advantages and
disadvantaces.

The user comments that they think itwould be better
toread HE before CW because inC W itreferred to
HE.

The user comments that UE intro should praoably
have been the firstpage to look at cut of all the pages
on theA-Z (hasreadCW, HE and OE already) .

The user comments that twould be ketter ifthe
Usabilitypage was at the top of the A-Z and pages
were then listed in arcer. The text gives clues that it
should e read in a certain arder.

The user comments that ER intro should be read
beforeCW and HE.

The user comments that itwould be good to read
Nielsen's haurdstics (first) so you know what the

The user comments thet it is slichtly confusing, and
they are not totally "digesting” all of the information.
They say this isbecause either the text is
amtradicting itselfor because of the sequence they
are reading itin (straidht down A-Z). [Seeproblem
561

The user comments that the index isan A-Z not the
(retiral) order of paces.

The user comments that they would fird iteasier to
have a "next" button and a lirearpage sequence.

The user comments that they have realised thet there
isan introduction toOE  (that they should have read
before OE meth) .
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1.2 UE intro
1.2 HE amalysis
Criterion Location
IDs
rox AV
1.1,2.1 Nielsen’s
Heurdstics,
OE data
1.10 Nielsen’s
Heurdistics
1.10 CW intro
11 CW advs
1.2 CW aralysis
1.2 HE intro
11 HE meth
1.1 HE analysis
29 UE intro
32 Usability
33 ER intro
34 Nielsen's
Heurdistics
66 HE dis
81 Start -no
rage.
83 Usability
86 OE meth

Appendix 4.27

57

57

© Participant

Numbers

11, 19, 43

27

27

27

27

27

27

27

27

27

43

51

51

51
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Navigation Efficiency Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs : Numbers
et >y _ ;oo\,
14 The user isunsure is there isany more text that they 1.2 ER intro 2 19
should read (or whether they should read the text that
they have read again)
17 The user isunsure where to go rext. 1.2 CW ino, 3 21,27,51
HE amalysis,
UE intro,
Refs
23 The user is unsure where HE aralysis ison the A-7. 1.2/1.6 HE meth 2 27
24 The user is unsure where OE aralysis ison the A-Z. 1.2/1.6 OE meth 2 27
32 The user isunsure which page will tell them the 1.2 Refs 2 27

differencebetween HE and CW.

34 The user is unsure where HE disadvantages ison the 1.2/1.6 HE advs 2 27
A-Z.
38 The user comments that they are trying to fird 1.2 UE intro 2 35

techniques for the task, but they are only finding
"theoretical" information. (Implies thet they are
havingprablems identifying the tedmniques) .

43 The user can't fird Types of UE on the A-Z. [clicks 1.2/1.8 Usability 2 35
through 3 pages before finding ij.
65 The user comments that all they have (tonavigate) is 1.1/1.2 Usabi lity 2 51

the A-Z (nothing to tell them where togo rext) .

78 The user comments thet they are reading pages at 1.2 Nielsen’s 57 2
random because they dn't know which pages they Heuristics
have read and which they haven't.

85 The user comments that they are having prablems 1.2 HE intro 57 2
finding "the list of ten samething™ (clicking throuch
HE and OE pages on the A-7Z) .

86 The user suggests that the HE page should e have 1.10 Nielsen's 57 2
sarething in the title about "no. ten' so s easier to Heuristics
fird (togoback to).

Understanding Text Category

Unique Problem description and context Criterion Location Severity Participant
ID IDs Numbers
4 The user describes that C W isa study about the 2.3 CW meth 2 n

people that use the camputer. (Tplies that they think
thet C W involves users?/general misunderstanding) .

5 The user is confused/unsure about HE  (aurdistics) . 2.2 HE intro, HE 3 11,51,57
meth,
Nielsen’s
Heurdstics,
HE advs
10 The user comments that they dn't understand how 2.2 CW dis 2 ik
the techniques "1ink" to each other.

n The user is confusing ‘tsadility' with another 2.3 Types of UE 3 1
technique (ERs?) . They say 'usdhility' ismore focused
on professionals making websites.

13 The user comments that they dn't know themeaning 1.2/2.2 CW dis 2 19,27
of HE (the text ismaking comparisons between CW
and HE) but they haven't read ityet (inproblem
instance 13 they are unsure of this).
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15

31

33

36

37

39

40

41

42

44

45

46

48

49

50

53

54

55

56

63

The user thinks there are two different user
evaluations (quantitative and gelitative cata?) .

The user is unsure of the difference between HE and
CW (has forgotten) .

The user is unsure why C W would be more expensive
then HE.

The user thinks that C W doesn't involve user testing
but HE does.

The user thinks that HE ismore expensive (than CW) .

The user seems to think that "Usility' (the
information on the usabilitypage) isa UE tedmiqe.

The user misunderstands the '"Recognition versus
Reall' hardstic. They seem to think thet itisabout
leamebility of an interface.

The user is confused about formative and sunmative
evaluations. They think they are "oontext soecific” (as
in the time in the desion process) but they dn't really
seem to understand this, they seem to think that this
literallymeans the aotext, e.g. as in the enviroment.
The user seems to think that formmative and summative
arepart of the same thirg. They talk about them as
one thing that can be used in the same way.

The user doesn't realise HE ispart of ERs.

The user notes that they have forgotten about OE in
their choice of techniques for the task.

The user is talking about HE as a design tool €.9.
talks about ways of helping the user should they
encounter any errars) .

The user thinks that itsays that ERs can be used
instead of usdbility evaluatians, althouch the user
thought these were the same thirg.

The user thinks that HE isused when there's acoess t©
real users (has misread the ted).

The user thinks that you can get feedoack from real
users in HE, but has missed the point thet thishas
been claimed tobe unsuccessful .

The user isconfused about who performs HE. Thinks
that the "users" (evaluators) that perform HE are not
real users.

The user conmments that they have just realised that
HE (@suseful) when access to users isdiffiailt. They
thought itwas (useful) when access tousers iseasy.

The user reads CW and HE as saying that "access to
regl users is difficult" rather than CW/ HE isuseful
when access tousers isdiffiaillt, [also seeprdblems
54 and 561.

The user comments that theymissed theat CW can be
performed when access to users is diffiailt, rather
than when access to users iseasy. They say this is
why they thought itwas contradictingearlier. [See
problems 52 and 551

The user isdoesn't know themeaning of 'I0'.
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2.2

2.2

2.3

2.3

2.3

2.3

2.2/23

2.3

2.3

1.8

2.3, 2.4, 2.5

2.2

2.3

2.3

2.2

2.2

2.2

2.2

2.2

CW advs

Refs, HE
aralysis

CW dis, CW
meth

CW intro

CW intro

Usai lity,
Nielsen's
Haurdistics,
ER intro
Nielsen’s
Heuristics

Types of UE

Types of UE

ER intro

Types ocfUE

Nielsen’s

Heuristics

ER intro

HE advs

HE advs

HE dis

HE advs

CW advs,
OE data, HE
advs

CW advs

Usability

43
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19

27

27

27

27

35

35

35

35

35

35

35

43

43

43

43

43

43
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72 The user comments that ftwould be useful ifthe text 2.4 HE intro 57 2
explained the meaning of haurstics'.

73 The user comments that they would expect examples 2.2 HE amalysis 57 2
of the tap-ten UPs identified (by haeuristics) tobe
listed (so they can compare them for different

evaluation tedmiques) .

74 The user comments that just seeing that a tao-ten list 2.1 HE analysis 57 2
(@anumber) can be created doesn't give much
information.

82 The user suggests that itwould be good tohave a 2.4/1.10 ER intro 57 2

glossary (escecially for non—computing pecple) .

84 The user thinks that HE is concerned with how to 2.3 HE intro 57 3
create geecific ggolicatians, such as wabsites.

88 The user thinks that Nielsen's haurdstics (or "haurdstic 2.3/1.2 HE analysis 57 3
aralysis" as they call i) comes after OE on the A-Z
because you can use the hauristics toanalyse the
problems from OE. [They suggest this for their task
decision]

MAP CONDITION

General Confusion Category

Unique Problem description and context Criterion Location Severity Participant
1D | IDs Numbers
27 The user comments thet they are confused, (gopears 2.2 CW intro 2 28
tobe about the content of the page since they say
this whilst reading) .
6l The user comments thaet they have stopped 1.5 CW intro 2 52
aoncentrating.

Text Content Category

Unique Problem description and context Criterion Location Severity Participant

1D IDs Numbers
|y 4. ;

13 The user comments that the references are not very 2.1 Refs 2 12

useful (during the task).

Text Presentation Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs it' | Numbers
— 0 ;
1y; ..
3 The user comments that all pages/map nodes start to 11 Nielsen's 2 4
look similar after a while. Heuristics
9  The user comments thet itisdisorientating thet the text 1.2 UE intro 2 12

makes references to otherpages in the text, but there
areno actial embedded lirks, the onlyplace you can
see the other pages ison the map.

49  The user comments thet there are a few pages where 11 CW An 2 36
you have to scroll down. The short pages are annoying
because they irvolve extrawork (in order to read more
of the text you have toclick on themap and decide
which page towvisit).
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59

The user comments thet C W method is the lagest.
[Does this imply itistoo lag?]

Using Aggregate Navigation Aid Category

Unique
1I)

17

21

22

25

34

36

37

38

39

Problem description and context

’

The user comments that theywould like to know
where they had been on the map.

The user suggests that theremay be away of
showing the user's route through themap. (Doesn't
give any more cetails on this).

The user conments that themap titlesare grell.

The user comments that themap doesn't give as
much information as they would like seeing thet itis
the only way tornavicgte.

The user comments that the page titles 1ook like they
could simply have been listed rather than shown on a
map since they seem tobe in some kind of arder.

The user ishaving prablems reading the HE nodes
on themap.

The user isunsure of what HE is from looking at the
map.

The user iscomments that they are locking forpage
ttles saying "tedmiqes' on themap. They are
confused about whether all the pages refer to the
tedhniques.

The user comments that they don‘tknow where the
reference page comes fraw/is linked toon themap
(from intropages or from OE or entire docurent?) .

The user suggests that ifall the pages are linked then
there should be some (explicit) linkbetween them
(shown on themap) rather than just a common

The user comments that the advantages and
disadvantages are very closely linked, and this link is
closer that with the UE intropacge. Implies thet this
should be shown on the map.

The user suggests that themap could show main
parts and secondary parts which show the links
through the different docurents.

The user sugoests that themap could show different
suggested rautes through the docurents.
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Criterion
IDs
]

1.10

1.6

11

1.6

1.2

1.2

1.2

11

1.10

CW meth

Location

Nielsen’s
Heurdistics

Nielsen'’s
Heuristics

OE meth

OE meth

Nielsen’s

Heurdstics

ER intro

ER intro

OE intro

Refs

OE intro

OE dis

OE advs

OE advs
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1 52
Severity Participant
Numbers
Jispiti¥* " e !

2 4

2 4

2 12

2 °

2 ©°

2 20

2 20

2 28

3 36

2 36

2 36

2 36

2 36
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40

41

42

43

44

45

46

47

48

51

52

53

54

55

The user comments that the text isvery similar to
book orweb pages but themap forces a logical
organisation on top of the text. A book ismore
faniliar. They comment for example that with the
advantages and disadvantages you dmn't want to go
back toa cantral startpoint (UE intro) inbetween
reading them - implying that themap leads the user
to do this.

The user comments thet themap is inagorcpriate if
the user isgoing through information for the first
time because tdoesn't make sense because the user
doesn't know what they are about to read. The map
may be good for finding information quickly.

The user comments that there isno history list.

The user suggests that itwould be useful tobe able
to leave notes on pages (to keep the notes all inthe
same place) .

The user comments that the doservational evaluation
pages on themap seem to go anticlockwise. They are
reading itclockwise. (Note all page titleson the map
read from left to rigt).

The user is surprised to see the OE disadvantages
higher than the advantages and the method as
anticlockwise on themap. (Note all page titleson the
map read from left to right) .

The user comments that they wondered ifthere was
any linkbetween the type of content and the lire.
(Note all lires on themap are dotted) .

The user suggests that themap could have different
thicknesses and different types of lires (dotted etc.)
(to represent different thirgs.)

The user comments thet HE seems tobe
anticlockwise on themap, but they think et CW is
clockwise (quickly realises theirmistake) .

The user comments that other pages on themap are
like chapter headings, where as references is "stuck
aut" on itsown.

The user sugoests that they would expect a link on
themap from references to the rest of the text,
arrently it is tco separate from ERs.

The user comments that it isnot completely clear
thet UE intro isthe introduction (startpoint) .

The user sugoests that twould be useful to have the
different "chapter headings" on themap indifferent
oolaurs (eg. red instead of blig) .

The user sugoests that UE intro should be flashingon
themap util the user has clicked on thet pace.
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11

11

1.10

1.2

1.2

1.2

1.10

1.10

1.10

OE advs 2
OE advs 2
OE cata 2
OE cata 2
OE meth 2
OE meth 2
OE meth 2
OE meth 1
Nielsen’s 1
Heurdistics

Refs 2
Refs 2
UE intro 2
UE intro 2
UE intro 2
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36
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36

36

36

36

36

36

36

36



U M Armitage

Navigation Text Structure Category

Unique Problem description and context

1D [ >

Te & " v

5 The user comments that they should have clicked on
ER before the HE pages.

6 The user comments thet there isa lot of information
(needs a lat of concentration, toomuch toreed) .

16 The user comments that the text looks like itshouldbe
read in some kind of arcer.

18 The user comments that the (whole text) is lag, and
that even breaking itintopages doesn't make any
difference.

33 The user comments that itseems funny to solit the text
up into twenty separate "areas" when in fact they're all
Tinked.

35 The user suggests that itwould make more sense to

have step 1, step 2, step 3 e, —a "more hierarchical"
stncture.

Navigation Efficiency Category

Unique Problem description and context

ID

1 The user isunsure about where to findmore
information on fomative evaluations (they have
understood that all of the text is focused on formative
evaluations) .

7 The user is unsure about where (which page) to start
. (randomly clicked on Nielsen's initially) .

10 The user isunsure about where to go rext.

1 The user is unsure about where to fird cut the
difference between formative and summative
evaluations (says they 'gquess itmight be Types of
Usability Bvaliation') .

14 The user comments that they have already been to this
rage.

24 The user comments that they went to the wrong pace.

26 The userwants togoback toUE intro, but doesn't
seem to remember itsname orwhere itwas. Checks
on UPs and Types of UE and Usability on the map
before finding it. (no back button in this cadition) .

30 The user cannot fird HE amalysis.

31 The user suggests that ftwould be useful to have links

to formative and sumative evaluatians.
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Criterion
IDs

e 3%y
1.8

1.1/2.1

11

11

1.2

1.10

Criterion
IDs

1.2

1.2

1.2

1.2

1.8

1.8

1.7

1.2

1.10

Location

ARIAVAIR]
ER intro

UE irntro, OE

data

HE intro

HE meth

Types of UE

OE intro

Location

Types of UE

Nielsen’s
Heuristics

UE intro, OFE
data, ER
intro, Types
of UE,
Usability

UE intro

Types ocf UE

Refs

OE dis

Nielsen's
Heuristics
UE intro
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Severity

Severity

Participant

Numbers

12,52

12

12

36

36

Participant
Numbers
< =g

4

12,36

12

12

28

28

28

36
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32 The user suggests twould be useful tohave next and 1.10 Types of UE 2 36
previous buttons in the text (ifthere's a natiral
progression to the tex).

50 The user comments that they would rather have 1.10 CW An 2 36

everything on one page so that they they can scan the
information and dn't have to click on different pages
to find out ifthere's any useful information.

Understanding Text Category

Unique Problem description and conteit Criterion Location Severity Participant

1D IDs Numbers
-,

15 The user reads that cognitive isan altemative to 1.2 CW intro 2 12

haurdistic, then decides toread HE first. Tnplies that
there is some confusion about what order the pages
should be read in.

19 The user thinks thet OE ispart of HE (@.e. you have to 2.3 HE meth 3 2
do OE aspart of HE) .

20 The user comments they are confused over who 2.2 HE advs 2 12
performs HE ifit'snot real users.

23 The user gopears to think that C W irvolves users. 2.3 CW intro, 3 20
CW meth
28 The user comments that they don't understand C W 2.2 HE intro, 3 28
(and its advantages) . CW meth,
OE dis
29 The user comments that they are finding ithard to 2.2 CW meth 2 28

understand how CW works.

56 The user thinks that the results of HE dm't feedoack 2.3 HE intro 3 44
into desion.
57 The user thinks that CW is focuses on navigation. 2.3 CW intro 3 44

[They may be getting confused by the use of
'eploration' in the texd].

58 L The user comments thet they have never heard of HE 2.2 CW intro 2 52
orNielsen ("any of these things") .

60 The user isunsure of themeaning of Tarisdc'. [they 2.2 Nielsen's 2 52
know itmeans 'mileof thurb' but they check the ten Heuristics
haurrdstics].

62 The userwonders why CW iscalled 'walkthrough' and 2.2 CW intro 2 52

the other techniques are called 'e@letia'.
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Appendix 5.1

Appendix 5.1. SPSS output for analyses of cognitive engagement in experiment 2

part A.

Total

Planning/
Strategy (P)

Connecting to
the Task
Setting (CT)

Connecting
Experiences
(CE)

Critiquing Text
Content (CTC)

Monitoring
Understanding
(MU)

Employing
Selected
Technique
(EST)

Restating
Understanding
(RU)

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

Using Map

Creating
Map
Embedded
links

Total

(o]

N ON N

OoON N [e]

~

onN

Mean

99.1429
34.1667

77.4286

72.0500

4.5714

1.1667

1.7143

2.5500

5.7143

2.3333

2.4286

3.5500

15.7143

5.0000

11.1429

10.9000

4.2857

.5000

2.7143

2.6000

5.4286

.6667

5.1429

3.9000

5.0000

1.6667
3.2857

3.4000

8.2857

1.8333

11.4286
7.4500

Std.
Deviation

76.07546
23.72692

52.24576
59.76663
3.59894
240139
1.97605

3.03445

4.27061

2.87518
2.69921

3.59056

16.61038

1.89737
9.63377
11.70200
4.53557
1.22474
4.71573

4.04449

5.82687

.81650
6.81734

5.50502

5.16398

1.36626
4.07080

4.00526

7.18132

2.22860

11.73111
8.78081
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Std. Error

28.75382
9.68647

19.74704

13.36422

1.36027

.98036

.74688

.67852

1.61414

1.17379

1.02020

.80287

6.27813

.77460

3.64122

2.61665

1.71429

.50000

1.78238

.90438

2.20235

.33333

2.57671

1.23096

1.95180

55777
1.53862

.89560

2.71429

.90982

4.43394
1.96345

95% Confidence
Interval for Mean

Lower
Bound

28.7848
9.2668

29.1093

44.0784

1.2430

-1.3534

-.1133

1.1298

1.7646

-.6840

-.0678

1.8696

.3622

3.0088

2.2331

5.4233

.0910

-.7853

-1.6470

.7071

.0396

-.1902

-1.1621

1.3236

.2241

.2329

-4791

1.5255

1.6441

-.5054

5791
3.3405

Upper
Bound

169.5009
59.0665

125.7478
100.0216
7.8999
3.6868
3.5418

3.9702

9.6639

5.3507
4.9249

5.2304

31.0763

6.9912
20.0526
16.3767

8.4804

1.7853

7.0756

4.4929

10.8175

1.5235
11.4478

6.4764

9.7759

3.1005
7.0506

5.2745

14.9273

4.1721

22.2780
11.5595

Minimum

11.00
10.00

14.00

10.00

.00

.00

.00

.00

.00

.00

.00

.00

2.00

2.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
.00

Maximum

207.00
70.00

160.00

207.00

10.00

6.00

5.00

10.00

10.00

6.00

6.00

10.00

47.00

7.00

28.00

47.00

11.00

3.00

11.00

11.00

17.00

2.00

20.00

20.00

16.00

4.00
11.00

16.00

22.00

6.00

33.00
33.00
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Alertness (A) Using Map 7
Creating

Map 6
Embedded
links
Total 2
0
Selecting Using Map
Technique 7
(ST
Creating 6
Map
Embedded
links
Total 2
0
Monitoring Using Map
Navigation 7
(MN)
Creating 6
Map
Embedded
- 7
links
Total 2
0

Table 1. Descriptive statistics for cognitive engagement.

6.2857
1.3333

5.79409
2.80476

2.7143 2.75162

3.5500 4.43046

3.5714 2.37045

2.5000 1.87083
7.2857 6.62607

4.5500 4.58229

4.5714 3.25869

7.5000 14.52928
6.4286 10.58076

6.1000 9.78667

Kruskal-Wallis Analysis of Variance by Ranks

TOTAL

Planning/ Strategy (P)

Connecting to the Task Setting (CT)

Connecting Experiences (CE)

Critiquing Text Content (CTC)

Monitoring Understanding (MU)

Employing Selected Technique (EST)

Restating Understanding (RU)

\%

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links

2.18996
1.14504

1.04002

.99068

.89595

.76376

2.50442

1.02463

1.23167

5.93155

3.99915

2.18837

20

20

20

20

20

20

20

.9271
-1.6101

.1695

1.4765

1.3791

.5367

1.1576

2.4054

1.5576

-1.7475

-3.3570

1.5197

11.6443
4.2767

5.2591

5.6235

5.7637

4.4633

13.4138

6.6946

7.5852

22.7475

16.2141

10.6803

Mean Rank

12.71
6.67
11.57

14.29
717
9.57

13.43
9.00
8.86

11.86
8.17
11.14

12.79
8.17
10.21

12.71
5.67
12.43

13.07
8.08
10.00

12.14
6.00
12.71

Appendix 5.1

.00
.00

.00

.00
.00

.00
1.00

.00
1.00

.00
.00

.00

13.00
7.00

7.00

13.00

6.00

5.00

19.00

19.00

10.00

37.00

30.00

37.00
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Alertness (A)

Selecting Technique (ST)

Monitoring Navigation (MN)

Table 2. Total number of data points and mean rank for each condition for cognitive engagement.

Test Statistics(a,b)

TOTAL
Chi-Square 3.729
df 2
Asymp. Sig. 155

a Kruskal Wallis Test
b Grouping Variable: IV

Table 3. Chi-squared (or H) value for each condition and significance for cognitive engagement.

Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

Using Map
Creating Map
Embedded links
Total

CT CE
2.783 1.395
2 2
.249 498

20

20

20

20
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13.57
6.83
10.57

10.57
7.92
12.64

12.07
8.92
10.29

CTC MU EST RU A
2752 5935 2430 5056 4.422
2 2 2 2 2
.253 .051 297 .080 110

ST
2.089
2
.352

MN

.962
2

.618
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Appendix 5.2. SPSS output for analyses of ownership in experiment 2
Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean

Lower Upper
Bound  Bound

Using Map 7 4.5604 47980 18135 4.1167  5.0042
Creating Map 6 3.5641 91233 37246 2.6067 4.5215
Embedded links 7 3.7802 42697 16138 3.3853  4.1751
Total 20 3.9885 73667 16472 3.6437 4.3332

Table 1. Descriptive statistics for total ownership.

Kruskal-Wallis Analysis of Variance by Ranks

\Vi N Mean Rank
Total Using Map 7 1564
ownership Creating Map 6 7.33
Embedded
links ’ 807
Total 20

Table 2. Total number of data points and mean rank for each condition for total ownership.

Test Statistics(a.b)

TOTALOWN
Chi-Square 8.226
df 2
Asymp. Sig. .016

a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chi-squared (or H) value for each condition and significance for total ownership.

Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean

Lower Upper
Bound  Bound

Using Map 35 4.6857 67612 11429 4.4535 4.9180
Creating Map 30 3.7000  1.26355 23069 32282 4.1718
Embedded links 35 3.5429 98048 16573 3.2060 3.8797
Total 100 3.9900  1.10550 .11055 3.7706 4.2094

Table 4. Descriptive statistics for the control factor.

Kruskal-Wallis Analysis of Variance by Ranks

\Y N Mean Rank
CONTROL Using Map ‘35 69.24

Creating Map 30 4413

Embedded

links % 3721

Total 100

Table 5. Total number of data points and mean rank for each condition for the control factor.

Test Statistics a,b)

CONTROL
Chi-Square 26.190
df 2
Asymp. Sig. .000

a Kruskal Wallis Test
b Grouping Variable: 1V
Table 6. Chi-squared (or H) value for each condition and significance for the control factor.

106

Appendix 5.2

part A.

Minimum

3.62
1.85
3.23
1.85

Minimum

2.00
1.00
2.00
1.00

Maximum

4.92
4.38
4.23
4.92

Maximum

5.00
5.00
5.00
5.00
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N
Using Map 35
Creating Map 30
Embedded links 35
Total 100

Table 7. Descriptive statistics for the responsibility factor.

Kruskal-Wallis Analysis of Variance by

v
RESPONSIBILITY  Using Map
Creating Map

Embedded
links
Total

Std. Std.
Mean Deviation Error
4.5143 74247 12550
3.6333 92786  .16940
3.9714 92309 .15603
4.0600 93008  .09301
Ranks
N Mean Rank
35 64.73
30 37.57
35 47.36
100

Appendix 5.2

95% Confidence
Interval for Mean Minimum  Maximum

Lower Upper
Bound Bound

4.2592 4.7693 2.00 5.00
3.2869 3.9798 2.00 5.00
3.6543 4.2885 2.00 5.00
3.8755  4.2445 2.00 5.00

Table 8. Total number of data points and mean rank for each condition for the responsibility factor.

Test Statistics a,b)
RESPONSIBILITY

Chi-Square 16.700
df 2
Asymp. Sig. .000

a Kruskal Wallis Test
b Grouping Variable: IV

Table 9. Chi-squared (or H) value for each condition and significance for the responsibility factor.

N
Using Map 21
Creating Map 18
Embedded links 2
Total 60

Table 10. Descriptive statistics for the value

\% N
VALUE Using Map 2
Creating
Map 18
I_Embedded 21
links
) Total 60

Std.
Mean Deviation
4.4286 97834
3.2222 1.39560
3.8571 1.27615
3.8667 1.29493
factor.
Mean Rank
38.26
21.78
30.21

Std.
Error

.21349
.32895
.27848
16717

95% Confidence
Interval for Mean Minimum  Maximum

Lower Upper
Bound  Bound

3.9832 4.8739 2.00 5.00
25282 3.9162 1.00 5.00
3.2762  4.4380 1.00 5.00
3.56322 4.2012 1.00 5.00

Table 11. Total number of data points and mean rank for each condition for the value factor.

Test Statistics ta,b)

VALUE
Chi-Square 9.644
df 2
Asymp. Sig. .008

a Kruskal Wallis Test
b Grouping Variable: VALQS

Table 12. Chi-squared (or H) value for each condition and significance for the value factor.
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Appendix 5.3

Appendix 5.3. SPSS output for analyses of the transfer task in experiment 2 part

A.

Total written Using

transfer task Map
Creating
Map
Embedde
d links
Total

A Using
Map
Creating
Map
Embedde
d links
Total

B Using
Map
Creating
Map
Embedde
d links
Total

C Using
Map
Creating
Map
Embedde
d links
Total

D Using
Map
Creating
Map
Embedde
d links
Total

E Using
Map
Creating
Map
Embedde
d links
Total

F Using
Map
Creating
Map
Embedde
d links
Total

6

7
20

Mean

48.0952
35.5556
28.5714
37.5000
51.4286
46.6667
42.8571
47.0000
60.0000
40.0000
45.7143
49.0000
62.8571
20.0000
28.5714
38.0000
45.7143
53.3333
34.2857
44.0000
42.8571
30.0000
8.5714
27.0000
25.7143
23.3333
11.4286
20.0000

Std.
Deviation

20.71474
20.18434

9.39999
18.50794
25.44836
30.11091
24.29972
25.36056
28.28427
30.98387

9.75900
24.68752
48.20591
40.00000
48.79500
47.63899
25.07133
30.11091
22.25395
25.62893
21.38090
27.56810
10.69045
24.51637
15.11858
23.38090

15.73592
18.35326

Std. Error

7.82944
8.24022
3.55286
4.13850
9.61858
12.29273
9.18443
5.67079
10.69045
12.64911
3.68856
5.52030
18.22012
16.32993
18.44278
10.65240
9.47607
12.29273
8.41120
5.73080
8.08122
11.25463
4.04061
5.48203
5.71429
9.54521

5.94762
4.10391

Table 1. Descriptive statistics for written transfer task marks.
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95% Confidence
Interval for Mean

Lower
Bound

28.9373
14.3734

19.8779
28.8380
27.8928
15.0672
20.3837
35.1309
33.8414
7.4844
36.6887
37.4459
18.2741
-21.9774
-16.5564
15.7043
22.5272
21.7339
13.7042
32.0053
23.0831
1.0691
-1.3156
15.5260
11.7319
-1.2034

-3.1247
11.4104

Upper
Bound

67.2532
56.7377

37.2650
46.1620
74.9644
78.2661
65.3306
58.8691
86.1586
72.5156
54.7399
60.5541
107.4402
61.9774
73.6993
60.2957
68.9014
84.9328
54.8672
55.9947
62.6312
58.9309
18.4584
38.4740
39.6966
47.8701
25.9819
28.5896

Minimum

13.33
13.33

10.00
10.00
20.00

20.00

.00
.00
20.00
20.00
40.00
20.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

Maximum

63.33

63.33

40.00
63.33
100.00

100.00

60.00
100.00
80.00
80.00
60.00
80.00
100.00
100.00
100.00
100.00
80.00
80.00
60.00
80.00
60.00
60.00
20.00
60.00
40.00
60.00

40.00
60.00
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Kruskal-Wallis Analysis of Variance by Ranks

\% N
Total written Using Map 7
transfer task Creating Map 6

Embedded 7

links

Total 20
A Using Map

Creating Map

Embedded 7

links

Total 20
B Using Map

Creating Map 6

Embedded 7

links

Total 20
C Using Map 7

Creating Map

Embedded 7

links

Total 20
D Using Map

Creating Map

Embedded 7

links

Total 20
E Using Map

Creating Map 6

Embedded 7

links

Total 20
F Using Map

Creating Map

Embedded 7

links

Total 20

Mean Rank
13.36
9.83

8.21

121
9.75

10.43

12.86
8.17

10.14

13.29
8.83

9.14

10.79
12.92

8.14

14.07
11.17

6.36

12.57
11.17

7.86

Appendix 5.3

Table 2. Total number of data points and mean rank for each condition for aspects of the written transfer task.

Test Statistics(a,b)
Total written
transfer task A
Chi-Square 2.779 216
df 2 2
Asymp, Sig. 249 .898

a Kruskal Wallis Test
b Grouping Variable: IV

2.228

.328

D E F
2.263 6.531 2.588
2 2 2
.323 .038 274

Table 3. Chi-squared (or H) value for each condition and significance for aspects of the written transfer task.
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Appendix 5.4

Appendix 5.4. SPSS output for analyses of the concept-mapping task in experiment

2 part A.

Quantitative Concept Map Marks

Std.

N Mean Deviation  Std. Error
Using Map 7  50.8571 7.38080  2.78968
Creating Map 6 326667 13.75015  5.61348
Embedded links 7 214286 1056499  3.99319
Total 20 351000 16.26070  3.63600

Table 1. Descriptive statistics for the quantitative concept map marks.

Levene
Statistic df1 df2 Sig.

1.146 2 17 341

95% Confidence

Interval for Mean Minimum
Lower Upper
Bound Bound
44.0310 57.6832 44.00
18.2368 47.0966 22.00
11.6576 31.1996 5.00
27.4898 42.7102 5.00

Table 2. Levene test for homogeneity of variances for the quantitative concept map marks.

Sum of

Squares df Mean Square
Between Groups 3081.895 2 1540.948
Within Groups 1941.905 17 114.230
Total 5023.800 19

F Sig.
13.490 .000

Table 3. Parametric Analysis of Variance for the quantitative concept map marks.

Mean
Difference (I-

v () iv J) Std. Error
Using Map Creating Map 18.19050 5.94616
Creating Map Using Map -18.19050 5.94616

Embedded links 11.2381 5.94616
Embedded links  Using Map -29.42860 5.71288

Creating Map -11.2381 5.94616

* The mean difference is significant at the .05 level.

Maximum

61.00
57.00
38.00
61.00

95% Confidence Interval

Sig. Lower Bound Upper Bound
.018 2.9365 33.4445
.000 14.7730 44.0842
.018 -33.4445 -2.9365
A72 -4.0159 26.4921
.000 -44.0842 -14.7730
A72 -26.4921 4.0159

Table 4. Post-hoc Tukey HSD tests for the quantitative concept map marks.

Qualitative Concept Map Marks

Std.

N Mean Deviation Std. Error
Using Map 7 589286 19.41097  7.33666
Creating Map 6  46.6667 8.61201 3.51584
Embedded links 7 39.6429 1446465  5.46713
Total 20  48.5000 16.57122  3.70544

Table 5. Descriptive statistics for the qualitative concept map marks.

110

95% Confidence

Interval for Mean Minimum
Lower Upper
Bound Bound
40.9764 76.8807 37.50
37.6289 55.7044 40.00
26.2653 53.0204 25.00
40.7444 56.2556 25.00

Maximum

95.00
62.50
67.50
95.00
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Kruskal-Wallis Analysis of Variance by Ranks

Qualitative
concept map
marks

\Y N Mean Rank
Using Map 7 14.14
Creating Map 6 10.67
Embedded 7 6.71
links ’
Total 20

Appendix 5.4

Table 6. Total number of data points and mean rank for each condition for the qualitative concept map marks.

Test Statistics(a.b)
QUALMAP
Chi-Square 5.614
df 2
Asymp. Sig. .060

a Kruskal Wallis Test
b Grouping Variable: IV
Table 7. Chi-squared (or H) value for each condition and significance for the qualitative concept map marks.
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Appendix 5.5

Appendix 5.5. SPSS output for analyses of navigation behaviour (no. of operations

and no. of different pages visited) in experiment 2 part A.

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using Map 7 587143 18.80350  7.10705  41.3240  76.1046
Creating Map 6 856667 79.20522  32.33540 2.5459  168.7874
Embedded links 7 1174286 67.59156 2554721  54.9168  179.9403
Total 20 87.3500 61.98071 13.85931 58.3421 116.3579
Table 1. Descriptive statistics for the number of operations.
Levene
Statistic df1 df2 Sig.
1.906 2 17 A79
Table 2. Levene test for homogeneity of variances for the number of operations.
Sum of
Squares df Mean Square F Sig.
Between Groups 12090.074 2 6045.037 1.687
Within Groups 60900.476 17 3582.381
Total 72990.550 19
Table 3. Parametric Analysis of Variance for the number of operations.
Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using Map 7 211429 211570 79966  19.1862  23.0996
Creating Map 6 19.3333 250333  1.02198  16.7062  21.9604
Embedded links 7 204286 237045 89595 182363  22.6209
Total 20 20.3500 2.32322 .51949 19.2627 21.4373

Table 4. Descriptive statistics for the number of different pages visited.

Levene
Statistic df1 df2 Sig.

A74 2 17 .841
Table 5. Levene test for homogeneity of variances for the number of different pages visited.

% Sum of _
Squares df Mean Square F Sig.
Between Groups 10.645 2 5.323 985
Within Groups 91.905 17 5.406
Total 102.550 19

Table 3. Parametric Analysis of Variance for the number of different pages visited.
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Minimum

39.00
31.00
35.00
31.00

215

Minimum

17.00
15.00
17.00
15.00

394

Maximum

85.00
244.00
239.00
244.00

Maximum

23.00
22.00
23.00
23.00
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Appendix 5.6

Appendix 5.6. SPSS output for analyses of navigation (back button, link and map

usage) in experiment 2 part A.

Std. Error
[\ N Mean Std. Deviation Mean
BACK Using Map 7 16.8950 9.86190 3.72745
Creating
Map 6 38.0312 8.60688 3.51374

Table 1. Descriptive statistics for back button usage.

Levene's
Test for
Equality of
Variances t-test for Equality of Means
Sig. (2- Mean Std. Error 95% Confidence Interval
F Sig. t df tailed) Difference Difference of the Difference
Lower Upper
BACK  Equal
variances .078 .785 -4.080 1 .002 -21.1362 5.18096 -32.53943  -9.73300
assumed
Equal
opanees 4126 10.989 002 -21.1362 512253  -32.41223  -9.86019
assumed
Table 2. Independent samples t-test for back button usage.
Std. Error
\Y N Mean Std. Deviation Mean
LINKS Using Map 7 30.8991 7.84767 2.96614
Creating Map 6 43.4027 11.65890 4.75973
Table 3. Descriptive statistics for link usage.
Levene's
Test for
Equality of
Variances t-test for Equality of Means
Sig. (2- Mean Std. Error 95% Confidence Interval
F Sig. t df tailed) Difference Difference of the Difference
Lower Upper
LINK  Equal
variances 124 289 -2.301 11 .042 -12.5036 5.43341 -24.46245 -.54474
assumed
Equal
j opances 2229 8562 054 -12.5036 560830  -25.29018 28299
assumed
Table 4. Independent samples t-test for link usage.
Std. Error
v N Mean Std. Deviation Mean
MAP Using Map 7 52.2059 15.30677 5.78542
Creating 6 18.5661 9.92185 4.05058
Map
Table 5. Descriptive statistics for map usage.
Levene’s Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) Difference Difference Difference
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Lower Upper
MAP Equal

variances 1.677 222 4.603 1 .001 33.6398 7.30800 17.55500 49.72462
assumed
Equal
variances
not
assumed

Table 6. Independent samples t-test for map usage.

4763  10.342 .001 33.6398 7.06245 17.97393  49.30569
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Appendix 5.7

Appendix 5.7. SPSS output for analyses of the usability problems in experiment 2

part A.

Problem
Instance

Unique
Problems

Total Problem
Severity

N Mean

Using Map 7 148571
Creating

Map 6 8.1667
Embedded 7 10.2857
links :
Total 20  11.2500
Using Map 7 122857
Creating 6 73333
Map '
Embedded 7 9.1429
links :
Total 20 9.7000
Using Map 7 24.4286
Creating 6 16.1667
Map ’
Embedded 7 204286
links :
Total 20 205500

Std.
Deviation

6.41427

7.62671

6.87300
7.16626
5.12231

6.34560

5.58058
5.75006
9.50188

14.93207

15.78878

13.32380

Table 1. Descriptive statistics for usability problems.

Kruskal Wallis Analysis of Variance by Ranks

Problem
Instances

Unique
Problems

Total Problem
Severity

\% N
Using Map 7
Creating Map
Embedded links
Total 20
Using Map 7
Creating Map
Embedded links
Total 20
Using Map

Creating Map

Embedded links

Total 20

Mean Rank
13.57
7.67
9.86

13.29
7.67
10.14

12.86
8.17
10.14

Std. Error

2.42437

3.11359

2.59775
1.60242
1.93605

2.59058

2.10926
1.28575
3.59137

6.09599

5.96760

2.97929

95% Confidence
Interval for Mean

Lower Upper
Bound Bound
89249 207894
1629 16.1704
39293 16,6422
78961  14.6039
75484  17.0231
6740  13.9926
39817  14.3040
70089  12.3911
15640 332163
4964 31.8369
58264  35.0308
14'31‘; 26.7857

Table 2. Total number of data points and mean rank for each condition for usability problems.

Chi-Square
df
Asymp. Sig.

Problem Unique
Instances Problems
3.363 2.974
2 2
.186 226

a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chil-squared (or H) value for each condition and significance for usability problems.

Total
Problem
Severity

2.076
2
.354
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Minimum  Maximum
6.00 24.00
2.00 21.00
3.00 20.00
2.00 24.00
5.00 19.00
2.00 17.00
3.00 18.00
2.00 19.00

12.00 38.00
4.00 41.00
5.00 52.00
4.00 52.00
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Appendix 5.8. The full set of “unique” usability problems that fell into each
category for each condition in experiment 2 part A.

USING MAP CONDITION

Text Content Category

Unique ID Problem description and context Criterion Location Severity Participant
IDs Numbers
] , 7 'l < "
4 The user comments thet there isvery litflecontent 2.1 UPs i 6
on this pace.
5 The user comments that some words may need 2.1 OE intro, OE 2 6
more definition .g. epirical, verbal protocols data
by hyperlinks) .
20 The user comments that there is a typo on this 2.1 HE intro 1 22
page - the text says 'gqelitative’ when itshould
say 'qEttitative’.
21 The user comments that "Maurdstic evaluation 2.1 HE intro 2 22

invovles examining how well a system conforms
to st of haurdstics' isnot a very useful sentence.

22 The user isunsure of the definitions of 'hardstic'. 2.1,2.2 HE intro 2 22,30
The sentence 'Ahauristic isa rule of thumb of
gereral principle’ isnot very ussful.

33 The user suggests that they would like to see an 2.4 OE data 2 30
exanple of content aralysis.

58 The user comments that awhole page on UPs is"a  1.1/2.1 UPs 2 46
kit silly" (redundant) because all itdoes isdefine
them.

59 The user suggests that the UPs definition could be 1.10/2.4 CW arplysis 2 46

put inbrackets inthe text of CW arelysis.

6l The user suggests puttingC W method inwith CW 1.10/2.4 CW meth 2 46
intro.

66 The user comments tret there isa lottoread on 2.1 OE data 2 54
OE data.

67 The user suggests that OE data should have a 2.4 OE data 2 54

quick summary at the tgo and then go into details
with subheadings. This would be useful forquick
reference ifyou come back to thispage so you
don't have to read itall acgin.

68 The user comments tret OE cata looks like it 2.1 OE cata 2 54
doesn't have an introdiction, itjust goes straidht

Text Presentation Category

Unique ID Problem description and context Criterion Location Severity Participant
IDs Numbers
23 The user isconfused/annoyed thet the font has 12, 11 Nielsen's 2 22,38,54

changed at the bottom of the page. One user
comments that this looks wly.

43 The user comments that "Usaoility testirg' and 11 OE intro 2 38
"user testing' are in italicsbut they dontreally
stand aut, theyjust "look a bit fumny".

47 The user comments that the layout isboring. 1.1 UE intro 1 46
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48

51

72

76

The user sugoests thet the title text should be
made more "exciting' rather than just plain black.

The user comments tret the words thet are in
italics should be inlbold rather than italic so they
stand cut more.

The user comments that thehullet points (means
numbered list) on thispage are eye-catching,
especially seeing that this is the only place that
they're used. (Implies kullets shouldmore) .

The user comments that the lirebetween the title
and the firstparagraph isa lire lower than on the
Role of UE page -the formatting isnot wiversal.

Using Aggregate Navigation Aid Category

Unique ID

wiw' ‘W<

14

18

28

29

38

39

Problem description and context

The user comments that the text (map page titles)
isquite jargony’.

The user comments thet it isnot clear that UE
intro is thebest place to start (lucky that they
clicked on i; unclearbecause there are quite a few
options at the tp) .

The user conments that they have Just clicked on
Types of UE on themap, even though they were
already in that page, because they hadn't noticed
the page title, they had just gone straidht to the
text aontent.

The user suggests that there should be something
highlighted on themap totell you where to sart.

The user is uncertain what Types of UE refers to
on themap (what thepage content is).

The user comments thet the bottom two thirds of
themap ismore lagical. (Implies thet the OE and
introductorypages are not as good) .

The user comments that navigation around thet top
part of themap wasn't lagical.

The user comments that there a 1ot of
"things'Vinformation on the screen.

The user comments that some of the page titles on
themap are in red and some are inblack.

117

2.4

1.10

11

11

Criterion
IDs

2.1

1.1, 1.2

13

1.2

11

11

11

UE intro

OE intro,
Types of UE

CW meth

Types of UE

Location

Start page

UE into,
Start page

Types of UE

Start page,

UE intro

Extra -no
page

Extra -no
page

Start —-no
pege, OF

Nielsen's

Start —-no
page

everity

Appendix 5.8

46

46, 54

54

54

Participant

Numbers

6 14,22

22

22

22

22

38

38
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52

53

56

57

65

The user suggests thaet instead of amap there
could be abar with a listof further ootians, eqg.
from an introduction page, that pops up at the tae
of the screen when the mouse rlls over that part
of the screen and itoould e clicked.

The user comments that it isquite hard @ lotof
effart) to go to each page on themap.

The user comments thet all the "wording” around
themap means that it is quite diffiqilt to "pick
art" exactly what you want to see.

The user suggests that itwould be good ifthe map

indicated what page you are on by highlighting the

page inred or yellow.

The user comments thet they thought they saw
"links" (pages) on themap that they dich't see as
embedded links (quickly realises they did) .

Navigation Text Structure Category

Unique
1D

30

54

Problem description and context

. W % ;e

The user comments that in the introductory material
they kept thinking that they were doing samething
wrong because they had too keep going back to the
introduction, which made the flow illagical and
boring.

The user suggests that a "next button" would be good
(iftherewasn't amap) .

Navigation Efficiency Category

I'Inique 1D

15

16

17

19

Problem description and context

The user had tradle finding OE data on the map
(couldntsee 1.

The user caments/1is surprised that they had
already read/been to thispage (but they hadn't
realised before they went to itaggin).

The user comments that they would have
expected the embedded links to take them to the
next logical page to visit.

The user suggests that there shouldbe a link to
the next logical step in the sequence and for the
introductory material there should sillbe a link
back to the introdiction so pecple are guided
through itbefore they read the rest.

The user went to the wrong pace.

The user comments that they are fed up with
having togoback toUE intro all the time.
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>

1.10

11

1Le/1.1

Criterion
IDs

1.2/1.1

1.10

Criterion
IDs

7 A\

1.2/1.7/1.6

1.8

1.2

1.10,1.1

1.8

11

UPs

ER intro

ER intro

HE advs

OE intro

Location

Extra —-no
page (after
using the
electranic
tedt)

ER intro

Location

OE data

OE data, ER
intro, Types
of UE

UE intro

Role of UE,
Extra -
.

OE intro

OE intro

Severity

Severity

Appendix 5.8

46

46

46

46

54

Participant

Numbers

22

46

Participant
Numbers

6,22,38

22

22

22

22
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24

25

31

40

44

50

55

60

69

70

71

73

74

75

The user is annoyed/surprised that they have gone
back to the reference page.

The user comments that the embedded links are
much better for the HE pages. (Inplies thet they
aren't very good forOE and the introdictory
paces; theyhaven'tbeen toC W y&d).

The user is confused because they have just
followed the evaluating’ embedded link from
Usability toUE intro. They commented that they
weren't expecting this, one user said the
embedded linksbetween Usability and UE intro
"go in circles".

The user is confused because they have already
been to the Usability page but the embedded link
hadh't changed colour so they went there again.

The user comments that they thought that they
had been to thispage before, but theyjust realised
they hach't.

The user suggests that formative and sumative
could be highlighted as one embedded link rather
than two.

The user comments that you have to keep going
back.

The user comments that doing the suggestion in
UP59 would mean thet there wouldn't be somany
links (implying that there are carrently tcomany
lirks) .

The user comments that since all the embedded
links on thispage have been visited from this
page (have changed colour) itinplies you dm't
need to read 1, especially as the page isaquite
short, even though they haven't read ithefore.

The user comments that it is not necessary to
have links toCW  (intro) when you are already in
the CW pages.

The user comments that the embedded links to
CW (intro) can make you go around in circles.

The user canmplains that when they clicked the
'"Presce et al' embedded link the Refs page doesn't
point out the reference to them so they have to
remember thename and they have togo back and
check thename again from the embedded lirk.

The user comments that the back button istoo far
away from the text window.

The user suggests that itwould be ketter tohave
the back button above the text window.

Understanding Text Category

Unique ID

Problem description and context

The user comments that itisnot clearwhat a
pretest is.

119

1.3

11

13 11

1.2

1.8

1.10

11

11

11

11

11

1.6 1.2,

1.7

11

1.10

Criterion
,Ds

22,2.1

Refs

HE arglysis.

UE intro

Usability

OE meth

UE intro

ER intro

CW aralysis

CW advs

CW dis

CW dis

Refs

OE meth

OE intro

Location

: i ®
dn /- bem

OE meth

Severity

Appendix 5.8

22

22

38

38

46

46

46

54

54

54

54

54

54

Participant
Numbers
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10

26

27

32

34

35

36

37

41

46

62

64

Unique ID

The user is confused about HE and CW. They
think that C W isdifferent from HE because ituses
scerarios (e typical tasks), but the text says this
method does use typical tasks.

Unsure of the difference between HE and CW.

The user isuncertain about HE, they think itis
about testing a prototyee with users.

The user isnot sure whether usability testing is the
same as OE. [has followed "usdaility testing'
embedded link inCW advs to OE intxo].

The user thinks that HE involves usars.

The user comments ttet HE ismore 'real world'
thanCW.

The user comments that they are having tradle
understanding (“vistalising") the text on content
arelysis.

The user is uncertain whether you have to come
up with a sst of principles before doing an HE for
City Music website in the task or whether there
are a s=t of principles for websites alreedy.

The user comments that they are unsure about
what evaluators are looking for inHE [then goes
to check principles] .

The user thinks that HE cannot be used in the task
because there's limited ("no") content and
functionality in the task prototyee.

The user thinks that ease of navigation isone of
Nielsen's haurdstics, (they are probably confused
by the text that says Nielsen's are limited by not
including navigatian) .

The user has forgotten what formative evaluation
means.

The user says that HE has "an accelerator far
expert usars”. (Implies that theymay be
misunderstanding hauristics as simply design
gquicelires rather than as a UE tedmiqe) .

The user comments thet it isdiffiailt to remember
information from the electronic text and thet you
forcet what itsays on one page by the time you
access the next pace.

The user comments that they thought thet there
were only two 'gporoaches' toUE then are
surprised/oonfused to fild OFE andER  (rore) .
(Implies that theymay be confused between
approaches and tedniques) .

Problem description and context

120

2.3 CW irtro
2.2 CW intro,
HE meth
2.3 HE meth
1.2 OE intro
2.3 HE meth
2.3. Nielsen's
2.2 OE data
2.2 HE intro
2.2 HE arelysis.
2.3 OE intro
2.3 OE intro
2.2 CW intro
2.3 OE meth
1.12.1 Role of UE
1.2 UE intro

Criterion
IDs V I

Severity

Appendix 5.8

14

14

14

22

30

30

30

30

30

38

38

46

54

Participant

Numbers
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13

The user doesn't think the embedded lirks are
changing colour properly.

CREATING MAP CONDITION

Hardware Category

Unique ID

Problem description and context

The user comments that reading from the screen is

difficilt (they usually print things axt) .

Text Content Category

Unique ID

12

15

19

27

Problem description and context

r
T %S T «if/TT witr-- " . "

The user comments that they dontwant the
reference page cluttering up theirmap. (Implies
the Refs page is redundant) .

The user comments that there isa lacof
information (to aesorb) .

The user comments that they don't think there is
enough information on advantages and
disadvantages tomake a decision over which UE
technique to choose for the task.

The user comments that the definition of UPs is
ciradlar.

The user comments that the firstparagraph on this
page aomtradicts itselfwhen itsays thet HE is
useful when access to users isdiffiailt, but that
users can be taught i

The user comments that there are disadvantages
nmentioned on the advantages page, egeecially
with HE.

Creating Aggregate Navigation Aid

Unique ID

I

Problem description and context

TTie user suggests that instead of having to click

on thepage hullet on themap theywould prefer to

be able to click anywhere on thepage titlewhen
moving the pace.

The user comments that theywould like the
actions formoving pages on themap tobe more
"ndtive.

The user is confused when they added a link
between OE advs and disadvs. (Cause unclear) .

The user ishavingproblems moving the CW intro
page hullet. Thas appeared behind one of the link
lires on themap. The user tres four tines tomove
itunsuccessfully. The evaluator interveres and
suggests moving another page aut of the way.

121

W

1.2

Criterion
IDs

Criterion

IDs

11

2.1

2.1

2.2

2.1/2.2

Criterion

IDs

1.10

11

1.2/1.9

HE advs

Location
’ k]

OE meth

CW intro

OE meth

HE dis

UPs

HE advs

CW advs

Location

ER intro

ER intro

UPs

CW intro

Severity

Severity

Appendix 5.8

14

Participant

Numbers
] f i ;.
32

Participant
Numbers

24

32

32

56

56

56

Participant
Numbers

24

24

32

32
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17

20

22

23

28

29

30

31

32

33

34

36

37

38

39

42

43

The user comments that they dn't want to look at
OFE amalysis yat, but would like to "store it" for
later, but can't think how todo tret. (Iplies that
they haven't noticed/fully understood that every
page they visit is represented on themap, so they
could store thispage on theirmap and just read it
latey).

The user comments that the page titleson themap
overlap (it ishard to read; so theyhave tomove
PEESs) .

The user comments that theirmap (@lls it their
"walkthrough"!?) is sliditly untidy.

The user is confused/surprised thet when they
clickedon HE introon themap thepage titlecame
Up in text edit mode.

The user ishaving problems creating a link. They
say they are trying to get references linked to OE
[lut there isalready a lirk]. [The user attenpts to
move the Refs page but it is stuck under a link
lire, so the usermoves the otherpages out of the
wayl.
The user is confused about why there isno
embedded link in the text of OE data toOE advs
when the have added the link thamselves. [The
embedded links far added links appear in the
annotation window fro the page they were added
fram. However on the page that they are linked to
(where the arrow points) there isno embedded
link - the links are only one directiasl].
The user has made a link to the wrong page.

The user is generally confused about which pages
link towhich other pages and creatingnew lirks.
[They are doing a 1ot of dhecking] .

The user is surprised when they follow the
embedded link from Types of UE toUPs and a
link appears on themap pointing down tonear the
bag and bin. [The UP page is stuck under the bag
and kinl.

The user is unsure about how to recover from the
UP page being stuck under thebag and bin [they
sugoest deleting the link and trying aggin] .

The user isdissatisfied/annoyed by the fact that
the UP pages isa longway down on themap. [itis
stuck under thebag and kin].

The user is confused about whether OE data lirks
toCW.

The user isunsure of whether an (unknown) page
is represented on the map.

The user ishaving diffiailties (@is confused when)
creating a linkbetween two pages (unknown) . (In
instance 43 itgppears thet they are trying to
represent every embedded linkas a linkon the
map) .
The user is confused about why two pages
(unknown) aren't already linked [so they celete
one of the pages from themap] .

The user comments that the number of arrows on
themap oets confusing (when there's a lac of
PeCESs) .

The user comments that themap should show the
links you have (Just) traveled in red to show your
Journey, the link lires should stay highlighted.
This will make ita lotclearerwhen themap gets
complex.

122

1.2 OE meth

1.1/1.6 HE advs,

Types of UE

11 CW dis

1.3 CW dis

1.7 Refs

1.2 OE data

1.8 OE intro
1.2 OE intro
1.2 UPs

1.2 UPs

11 UPs

1.2

1.2

1.2/1.7

1.2

1.2
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56

16,56

56

56

16

16

16

16

16

16

16

16

16

16

16

16

16
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Navigation
Uniquer!D proM, a, e” _
¢ e
4 m'AW

18

26

40

41

The user is surprised when the "Brink et al'
embedded link takes them to the Refs page. They
were expecting itto go to Brink et al'sprinciples.
User isunsure what would happen (on themap) if
they follow the embedded link to 'Monk et al*
because the embedded linkhas already changed
colour. [Result is thet anew link appears on the
mep] .

The user is unsure/confused about the link
structure (of the embedded links) and this is
causing them tobe unsure of how to structure
theirmap. [Keeps checking the back buttan].

The user is confused about where theback button
takes themon themap. [They have been checking
this] They dmn't realise that they back button only
takes them to the last page they visited (rather
than to the superordinate node on themap) . The
experimenter interveres and explains this to them.

Navigation Text Structure Category

Unique ID

10

Problem description and context

§- K- 3tk T-./i %

The user comments that the organisation of the
text ("data") isnot good.

N?Vigation Efficigncy Category

ﬁ'ni'que 1D

21

24

35

o J; :
Problem description and context

The user comments thet there are toomany
"links".

The user comments that itwould probably would
have been quicker topress theback button three
tines rather than tryto use themap to go back.

The user went to the wrong page (because they
clicked on the link lire rather than the page
haller) .

The user can‘tfird the Role of UE pace.

Understanding Text Category

Unique ID

Problem description and context

The user is confused about forrative and
summative. Thinks formative relates toERs and
sunmative relates toQes.

The user isunsure about how formative and
sunmmative relate to the rest of the electronic text.
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Criterion Location
IDs
Ssi 25>/:3) e

1.3 HE intro
1.2 Refs
1.2/1.7 -

1.91.2 -

Criterion Location
IDs ]

11 HE aralysis
Criterion Location
IDs

11 OE advs, HE

aralysis

11 HE advs
1.8 ER intro
1.2

Criterion Location
IDs
|_insg !

2.3 OE intro
2.2 OE intro

Appendix 5.8

Severity Participant
Numbers
yi el s om e
2 56
2 56
3 16
3 16
Severity Participant
"_’1'1)’—3_‘[ Numbers
- TV ( i-ig
{
2 32
Severity Participant
Numbers
M . .,
2 32
2 56
2 56
2 16
Severity Participant
Numbers
HITH N
2 8
2 8
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13 The user says that HE won't be biased. 2.3 HE advs 2 48

14 The user misunderstands HE. They seem to think 2.3 HE dis 3 48
haurdstics are design quidelines anly. They say
thet ifyou use HE users won't get "diffiailt
definitions" and the systemwill "speak the users
language"

16 The user is confused about Usability. They think 2.3 UE intro 2 56
that usability isnot about being easy touse, but is
about whether something can be used to "achieve
what you are supposed to'" with it (effectiveness
aly) .

General Interface Categor

Unique ID Criterion Yevehhy' 1 Participant
Omm rr M " , _ IDs — Numbers
25 The user commented thet the scroll bar didh't 1.3 OE cata 2 56
work as they expected [theywere trying touse the
arrow key to scroll down] .

For unique usability problems in the embedded links condition see appendix 4.27.
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Appendix 5.9

Appendix 5.9. SPSS output for analyses of cognitive engagement in experiment 2

part B.

Total

Planning/
Strategy (P)

Connecting to
the Task
Setting (CT)

Connecting
Experiences
(CE)

Critiquing Text
Content (CTC)

Monitoring
Understanding
(MU)

Employing
Selected
Technique
(EST)

Restating
Understanding
<RU)

Alertness (A)

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z
Creating
A-Z
Embedde
d links

20

Mean

56.0000
38.5714

77.4286
57.4000
3.0000

1.0000
1.7143

1.8500

2.5000

1.8571
2.4286

2.2500

7.3333

5.7143

11.1429
8.1000
1.1667

.2857
2.7143

1.4000

4.8333

1.8571

5.1429
3.9000

2.6667

2.5714
3.2857
2.8500

2.5000

4.0000

11.4286

6.1500
2.3333

1.4286

2.7143

Std.
Deviation

20.02998
14.26951

52.24576
36.20613
2.82843

1.52753
1.97605

2.18307

2.94958

2.47848
2.69921

2.57263

4.27395

2.92770

9.63377
6.52041
1.32916
48795
4.71573

2.94511

3.54495

1.95180

6.81734
4.64418

1.63299

2.22539
4.07080
2.75824

2.88097

1.73205

11.73111

7.92249
1.50555

1.27242

2.75162

125

Std. Error

8.17720
5.39337

19.74704
8.09594
1.15470

57735
.74688

48815

1.20416

.93678
1.02020

.57526

1.74483

1.10657

3.64122

1.45801
.54263
18443

1.78238

.65855

1.44722

73771

2.57671
1.03847

.66667

.84112
1.53862
.61676

1.17615

.65465

4.43394

1.77152
.61464

48093

1.04002

95% Confidence
Interval for Mean

Lower
Bound

34.9798
25.3743

29.1093
40.4550
.0317

-.4127
-.1133

.8283

-.5954

-4351
-.0678

1.0460

2.8481

3.0066

2.2331
5.0484
-.2282

-.1656
-1.6470

.0216

1.1131

.0520

-1.1621
1.7265

.9529

5133
- 4791
1.5591

-.5234

2.3981

5791

2.4422
.7534

.2518

.1695

Upper
Bound

77.0202
51.7685

125.7478
74.3450
5.9683

24127
3.5418

28717

5.5054

4.1494
4.9249

3.4540

11.8186

8.4220

20.0526
11.1516
2.5615

.7370
7.0756

27784

8.5535

3.6623

11.4478
6.0735

4.3804

4.6296
7.0506
4.1409

5.5234

5.6019

22.2780

9.8578
3.9133

2.6054

5.2591

Minimum

38.00
12.00

14.00
12.00
.00

.00
.00
.00

.00

.00
.00
.00

2.00

.00

.00
.00
.00

.00
.00
.00

1.00

.00

.00
.00

.00

.00
.00
.00

.00

2.00

.00

.00
1.00

.00

.00

Maximum

84.00
51.00

160.00
160.00
7.00

4.00
5.00

7.00

8.00

6.00
6.00

8.00

13.00

8.00

28.00
28.00
3.00

1.00
11.00

11.00

10.00

5.00

20.00
20.00

5.00

6.00
11.00
11.00

7.00

7.00

33.00

33.00
4.00

4.00

7.00
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Total 20
Selecting Using A-Z
Technique 6
(ST

Creating 7

A-Z

Embedde 7

d links

Total 20
Monitoring Using A-Z
Navigation 6
(MN)

Creating 7

A-Z

Embedde 7

d links

Total 20

2.1500

5.5000

5.2857

7.2857
6.0500

5.3333

3.8571

6.4286
5.2000

1.95408

2.66458

1.49603

6.62607
4.16091

4.96655

2.26779

10.58076
6.68541

Table 1. Descriptive statistics for cognitive engagement.

Kruskal Wallis Analysis of Variance by Ranks

TOTAL

Planning/ Strategy (P)

Connecting to the Task Setting (CT)

Connecting Experiences (CE)

Critiquing Text Content (CTC)

Monitoring Understanding (MU)

Employing Selected Technique (EST)

Restating Understanding (RU)

Alertness (A)

Selecting Technique (ST)

1%

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z
Creating A-Z
Embedded links
Total

Using A-Z

126

43695

1.08781

.56544

2.50442
.93041

2.02759

.85714

3.99915
1.49490

20

20

20

20

20

20

20

20

20

1.2355

2.7037

3.9021

1.1576
4.1026

1213

1.7598

-3.3570
2.071

3.0645

8.2963

6.6693

13.4138
7.9974

10.5454

5.9545

16.2141
8.3289

Mean Rank

10.67
8.14
12.71

13.50
8.07
10.36

11.00
9.71
10.86

10.08
9.07
12.29

12.00
9.14
10.57

13.08
7.43
11.36

11.00
10.43
10.14

717
10.29
13.57

11.67

8.50

11.50

10.50

Appendix 5.9

.00

2.00

3.00

1.00
1.00

2.00

2.00

.00
.00

7.00

9.00

7.00

19.00
19.00

15.00

8.00

30.00
30.00
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Creating A-Z 7 10.64
Embedded links 7 10.36
Total 20

Monitoring Navigation (MN) Using A-Z 6 11.33
Creating A-Z 7 10.43
Embedded links 7 9.86
Total 20

Table 2. Total number of data points and mean rank for each condition for cognitive engagement.

TOTAL P CT CE CTC MU EST RU A ST MN

Chi-Square 2103 2903 213 1.097 1042 3251 072 3.888 1.306 .008 .208
df 2 2 2 2 2 2 2 2 2 2 2
Asymp. Sig. .349 234 899 578 594 197 965 143 520 996  .901

a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chi-squared (or H) value for each condition and significance for cognitive engagement.
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Appendix 5.10

Appendix 5.10. SPSS output for analyses of ownership in experiment 2 part B.

Using A-Z
Creating A-Z
Embedded Links
Total

Table 1. Descriptive statistics for total ownership.

Kruskal Wallis Analysis of Variance by Ranks

\%

Using A-Z
Creating A-Z
Embedded

links
Total

TOTAL
OWNERSHIP

Std.
Mean Deviation
6 4.0000 52172
3.8022 .20283
3.7802 42697
20 3.8538 .38976
N Mean Rank
6 11.50
9.93
7 10.21
20

Std.
Error

21299
.07666
16138
.08715

Table 2. Total number of data points and mean rank for total ownership.

Test Statistics a,b)

TOTALOWN
Chi-Square 256
df 2
Asymp. Sig. .880

a Kruskal Wallis Test
b Grouping Variable: IV

95% Confidence

Interval for Mean

Lower
Bound

3.4525
3.6146
3.3853
3.6714

Table 3. Chi-squared (or H) value for each condition and significance for total ownership.

Using A-Z
Creating A-Z
Embedded links
Total

30
34
35
99

Table 4. Descriptive statistics for the control factor.

Kruskal Wallis Analysis of Variance by Ranks

\% N
Using A-Z

Creating A-Z

Embedded

links
Total

CONTROL

30
34

35
99

Std.
Mean Deviation
3.5667 1.19434
3.8235 .86936
3.5429 .98048
3.6465 1.01331

Mean Rank

49.32

54.35

46.36

Std.
Error

.21805
14909
16573
10184

95% Confidence

Interval for Mean

Lower
Bound

3.1207
3.5202
3.2060
3.4444

Minimum  Maximum
Upper
Bound
4.5475 3.54 5.00
3.9898 3.54 415
41751 3.23 4.23
4.0363 3.23 5.00
Minimum  Maximum
Upper
Bound
4.0126 1.00 5.00
4.1269 1.00 5.00
3.8797 2.00 5.00
3.8486 1.00 5.00

Table 5. Total number of data points and mean rank for each condition for the control factor.

Test Statistics(a,b)
CONTROL
Chi-Square 1522
df 2
Asymp. Sig. 467

a Kruskal Wallis Test
b Grouping Variable: IV

Table 6. Chi-squared (or H) value for each condition and significance for the control factor.
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N
Using A-Z 30
Creating A-Z 35
Embedded links 35
Total 100

Mean

4.2000
3.9429
3.9714
4.0300

Table 7. Descriptive statistics for the responsibility factor.

\Y
RESPONSIBILITY  Using A-Z
Creating A-Z

Embedded
links
Total

30
35

35
100

Std.

Deviation Std. Error
.84690 15462
59125 .09994
.92309 .15603
.79715 .07972

Mean Rank
56.87
46.23
49.31

Appendix 5.10

95% Confidence
Interval for Mean

Lower
Bound

3.8838
3.7398
3.6543
3.8718

Upper
Bound

4.5162
4.1460
4.2885
4.1882

Minimum

2.00
3.00
2.00
2.00

Table 8. Total number of data points and mean rank for each condition for the responsibility factor.

Test Statistics a,b)
RESPONSIBILITY

Chi-Square 2611
df 2
Asymp. Sig. 271

a Kruskal Wallis Test
b Grouping Variable: IV

Table 9. Chi-squared (or H) value for each condition and significance for the responsibility factor.

N
Using A-Z 18
Creating A-Z 2
Embedded links 21
Total 60

Table 10. Descriptive statistics for the value factor.

Kruskal Wallis Analysis of Variance by Ranks

\% N
VALUE Using A-Z
Creating A-Z

Embedded
links
« Total

18
21

21
60

Std.
Mean Deviation
4.3889 .84984
3.9048 1.04426
3.8571 1.27615
4.0333 1.08872
Mean Rank

35.78

27.60

28.88

Std.
Error

.20031

.22788
.27848
14055

95% Confidence
Interval for Mean

Lower
Bound

3.9663
3.4294
3.2762
3.7521

Upper
Bound

4.8115
4.3801

4.4380
4.3146

Table 11. Total number of data points and mean rank for each condition for the value factor.

Test Statistics a,b)

VALUE
Chi-Square 2746
df 2
Asymp. Sig. 253

a Kruskal Wallis Test
b Grouping Variable: IV

Table 12. Chi-squared (or H) value for each condition and significance for value factor.
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Minimum

2.00
2.00
1.00
1.00

Maximum

5.00
5.00
5.00
5.00

Maximum

5.00
5.00
5.00
5.00
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Appendix 5.11

Appendix 5.11. SPSS output for analyses of the transfer task in experiment 2 part

B.

Written
transfer task

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

Using A-Z

Creating
A-Z
Embedde
d links
Total

20

Mean

54.4444
32.3810

28.5714

37.6667
56.6667

42.8571

42.8571

47.0000
60.0000

31.4286

45.7143

45.0000
53.3333

17.1429

28.5714

32.0000
63.3333

34.2857

34.2857

43.0000
53.3333

42.8571

8.5714

34.0000
40.0000

25.7143

11.4286

Std.
Deviation

26.30308

9.94695

9.39999

19.25817
26.58320

24.29972

24.29972

24.51637
35.77709

25.44836

9.75900

26.65570
45.01851

37.28909
48.79500

44.20050
26.58320

22.25395

22.25395

26.17753
43.20494

29.27700

10.69045

34.39706
28.28427

19.02379

15.73592

25.0000 | 23.28315
Table 1. Descriptive statistics for aspects of the written transfer task.

Kruskal Wallis Analysis of Variance by Ranks

Written
transfer task

\%
Using A-Z
Creating A-Z

Embedded
links
Total

Using A-Z
Creating A-Z

Embedded
links
Total

Using A-Z

N

20

20

Mean Rank
14.67
10.00

7.43

11.75

9.57

10.36

13.75

130

Std. Error

10.73819

3.75959

3.55286

4.30626
10.85255

9.18443

9.18443

5.48203
14.60593

9.61858

3.68856

5.96040
18.37873

14.09395

18.44278

9.88353
10.85255

8.41120

8.41120

5.85347
17.63834

11.06567

4.04061

7.69142
11.54701

7.19032
5.94762
5.20627

95% Confidence
Interval for Mean

Lower
Bound

26.8411
23.1816

19.8779

28.6536
28.7693

20.3837

20.3837

35.5260
22.4542

7.8928

36.6887

32.5247
6.0893

-17.3438

-16.5564

11.3135
35.4360

13.7042

13.7042

30.7485
7.9925

15.7804

-1.3156

17.9017
10.3175

8.1202
-3.1247
14.1031

Upper
Bound

82.0478
41.5803

37.2650

46.6798
84.5640

65.3306

65.3306

58.4740
97.5458

54.9644

54.7399

57.4753
100.5774

51.6295

73.6993

52.6865
91.2307

54.8672

54.8672

55.2515
98.6741

69.9339

18.4584

50.0983
69.6825

43.3084

25.9819
35.8969

Minimum

10.00

13.33

10.00

10.00
40.00

.00

.00

.00
.00

.00

40.00

.00
.00

.00

.00

.00
20.00

.00

.00

.00
.00

.00

.00

.00
.00

.00

.00

Maximum

76.67

43.33

40.00

76.67
100.00

80.00

60.00
100.00
100.00

60.00

60.00

100.00
100.00

100.00

100.00

100.00
100.00

60.00

60.00

100.00
100.00

80.00

20.00

100.00
80.00

60.00
40.00
80.00
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Creating A-Z 7

Embedded

links

Total 20
c Using A-Z 6

Creating A-Z 7

Embedded

links

Total 20
D Using A-Z 6

Creating A-Z 7

Embedded

links

Total 20
E Using A-Z 6

Creating A-Z 7

Embedded

links

Total 20
F Using A-Z 6

Creating A-Z 7

Embedded

links

Total 20

Table 2. Total number of data points and mean rank

Test Statistics(a

Written
transfer task A
Chi-Square 4.980 498
df 2 2
Asymp. Sig. .083 .780

a Kruskal Wallis Test
b Grouping Variable: IV

7.86
10.36

13.00
9.07

9.79

14.83
8.64

8.64

13.08
12.21

6.57

13.83
11.07

7.07

Appendix 5.11

each condition for aspects of the written transfer task.

3.498

A74

C D E F
2.056 4.921 5.168 4.680
2 2 2
.358 .085 .075 .096

Table 3. Chi-squared (or H) value for each condition and significance for aspects of the written transfer task.
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Appendix 5.12. SPSS output for analyses of the concept-mapping task in

experiment 2 part B.

Quantitative Concept Map Marks

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using A-Z 6  36.0000 18.83614 7.68982 16.2327  55.7673
Creating A-Z 7 201429  9.45919 3.57524 11.3946  28.8911
Embedded links 7 214286 10.56499  3.99319 116576  31.1996
Total 20 253500 14.43415 322757 185046  32.1054

Table 1. Descriptive statistics for the quantitative concept map marks.

Levene
Statistic df1 df2 Sig.

1.649 2 17 222
Table 2. Levene test for homogeneity of variances for the quantitative concept map marks.

Sum of

Squares df Mean Square F Sig.
Between Groups 977.979 2 488.989 2.789 .090
Within Groups 2980.571 17 175.328
Total 3958.550 19

Table 3. Parametric Analysis of Variance for quantitative concept map marks.

Qualitative Concept Map Marks

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using A-Z 6  57.0833 3544068  14.46860 19.8906  94.2760
Creating A-Z 7 36.0714 9.66708 3.65381 271309  45.0120
Embedded links 7 306429 1446465 546713  26.2653  53.0204
Total 20  43.6250 22.58718  5.05065  33.0539  54.1961

Table 4. Descriptive statistics for the qualitative concept map marks.

Kruskal Wallis Analysis of Variance by Ranks

\Y N Mean Rank

Qualitative Using A-Z 6 13.58

Concept Map : _

Mark Creating A-Z 7 8.79
Embedded 7 9.57
links ’
Total 20

Table 5. Total number of data points and mean rank for each condition for qualitative concept map marks.

Test Statistics a,b)

QUAL
MARKS
Chi-Square 2415
df 2
Asymp. Sig. 299

a Kruskal Wallis Test
b Grouping Variable: IV

Table 6. Chi-squared (or H) value for each condition and significance for the qualitative concept map marks
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Minimum

8.00
9.00
5.00
5.00

Minimum

.00
25.00
25.00

.00

Maximum

59.00
38.00
38.00
59.00

Maximum

92.50
50.00
67.50
92.50
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Appendix 5.13. SPSS output for analyses of navigation behaviour (no. of

operations and no. of different pages visited) in experiment 2 part B.

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using A-Z 6 716667 33.52412 13.68616  36.4853  106.8481
Creating A-Z 7 761429 27.22394 10.28968  50.9649  101.3208
Embedded links 7 1174286 67.59156 25.54721 54.9168  179.9403
Total 20 892500 49.25431 11.01360  66.1983  112.3017

Table 1. Descriptive statistics for the number of operations.

Levene
Statistic df1 df2 Sig.

1.899 2 17 .180
Table 2. Levene test for homogeneity of variances for the number of operations.

Sum of

Squares df Mean Square F Sig.
Between Groups 8615.845 2 4307.923 1.954 172
Within Groups 37477.905 17 2204.583
Total 46093.750 19

Table 3. Parametric Analysis of Variance for the number of operations.

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean
Lower Upper
Bound Bound
Using A-Z 6  21.8333 1.16905 47726 20.6065  23.0602
Creating A-Z 7 19.2857 2.81154 1.06266 16.6855  21.8860
Embedded links 7 204286  2.37045 89595 182363  22.6209
Total 20 20.4500  2.39462 53545 19.3293 215707

Table 4. Descriptive statistics for the number of different pages visited.

Levene
Statistic df1 df2 Sig.

3.027 2 17 .075
Table 5. Levene test for homogeneity of variances for the number of different pages visited.

Sum of

Squares df Mean Square F Sig.
Between Groups 20.974 2 10.487 2.026 162
Within Groups 87.976 17 5.175
Total 108.950 19

Table 6. Parametric Analysis of Variance for the number of different pages visited.
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Minimum

40.00
42.00
35.00
35.00

Minimum

20.00
15.00
17.00
15.00

Maximum

135.00
114.00
239.00
239.00

Maximum

23.00
23.00
23.00
23.00
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Appendix 5.14

Appendix 5.14. SPSS output for analyses of navigation behaviour (back, link and
A-Z usage) in experiment 2 part B.

\% N
Using A-Z

Creating A-
z

BACK

Mean
6 22.2963
7 36.2076

Table 1. Descriptive statistics for back button usage.

Levene's
Test for
Equality of
Variances
F Siq.
BACK Equal
variances 518 487
assumed
Equal
variances
not
assumed

Std. Error
Std. Deviation Mean
9.42364 3.84719
14.61225 5.52291

t-test for Equality of Means

Table 2. Independent samples t-test for back button usage.

\%
Using A-Z

Creating A-Z

LINKS

Std. Error
Sig. (2- Mean Differenc  95% Confidence Interval
t df tailed) Difference e of the Difference
Lower Upper
-1.997 1 .071 -13.9113 6.96726 -29.24618 1.42348
-2.067  10.320 .065 -13.9113 6.73078 -28.84571 1.02302
Std. Error
N Mean Std. Deviation Mean
6 35.9960 14.56980 5.94810
7 43.5439 8.97717 3.39305

Table 3. Descriptive statistics for link usage.

Levene's
Test for
Equality of
Variances
F Siq.
LINKS Equal
variances 926 .357
assumed
Equal
variances
not
assumed

t df

1.14 1

1.10 8.071

Table 4. Independent samples t-test for link usage.

\% N
Using A-Z

Creating A-
z

A-Z

Mean
6 41.7077
7 20.2484

Table 5. Descriptive statistics for A-Z usage.

t-test for Equality of Means

Sig. (2- Mean Std. Error
tailed) Difference Difference
277 -7.5479 6.59334
.302 -7.5479 6.84782
Std. Error
Std. Deviation Mean
23.35595 9.53503
22.61800 8.54880
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95% Confidence Interval
of the Difference

Lower Upper
-22.05978 6.96391
-23.31480 8.21892
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Levene's
Test for
Equality of
Variances t-test for Equality of Means
Std. Error 95% Confidence
Sig. (2- Mean Differenc Interval of the
F Sig. t df tailed) Difference e Difference
Lower Upper
A-Z Equal
variances  .009 .928 1.680 1 121 214593 1277175 -6.65114  49.56972
assumed
Equal
opanees 1676 10575 123 214593 1280620 -6.86582  49.78439
assumed

Table 6. Independent samples t-test for A-Z usage.
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Appendix 5.15

Appendix 5.15. SPSS output for analyses of the usability problems in experiment 2

part B.

Problem Using A-Z
instance
Creating
A-Z
Embedde
d links
Total

Unique Using A-Z
problems
Creating
A-Z
Embedde
d links
Total

Total problem Using A-Z
severity
Creating
A-Z
Embedde
d links
Total

7
20

Mean

12.5000
10.2857

10.2857
10.9500
10.8333

8.4286

9.1429

9.4000
24.1667
20.7143
20.4286
21.6500

Std.

Deviation  Std. Error

9.41807
8.19988

6.87300
7.78308
7.96032
5.96817
5.58058
6.22727
16.70230
15.87151
15.78878
15.31520

Table 1. Descriptive statistics for usability problems.

Kruskal Wallis Analysis of Variance by Ranks

Ly

Problem Using A-Z
Instances Creating A-Z

Embedded
links
Total

Unique Using A-Z
Problems Creating A-Z

Embedded
links
Total

Total Problem Using A-Z
Severity Creating A-Z

Embedded
links
Total

N

20

7
20

Mean Rank

3.84491

3.09926
2.59775
1.74035
3.24979
2.25576
2.10926
1.39246
6.81868
5.99887

5.96760
3.42458

11.50
10.07

10.07

11.50
9.86

10.29

11.67
9.79

10.21

95% Confidence
Interval for Mean

Lower
Bound

2.6163

2.7021

3.9293
7.3074
2.4795
2.9089
3.9817
6.4855
6.6387
6.0356
5.8264
14.4823

Upper
Bound

22.3837
17.8693
16.6422
14.5926
19.1872
13.9482
14.3040
12.3145
41.6947
35.3930
35.0308
28.8177

Table 2. Total number of data points and mean rank for each condition for usability problems.

Test Statistics a,b)

Problem

instances
Chi-Square 248
df 2
Asymp. Sig. .884

a Kruskal Wallis Test
b Grouping Variable: IV

Unique
problems

.267
2
.875

Total
problem
severity

.352
2
.838

Table 3. Chi-squared (or H) value for each condition and significance for usability problems.
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Minimum

3.00

3.00

3.00
3.00
3.00
3.00
3.00
3.00
6.00
5.00
5.00
5.00

Maximum

29.00

25.00

20.00
29.00
25.00
19.00
18.00
25.00
52.00
49.00
52.00
52.00
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Appendix 5.16. The full set of “unique” usability problems that fell into each
category for each condition in experiment 2 part B.

USING A-Z INDEX

General Confusion Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
44 The user comments that they are getting really confused, 1.2/2.2 ER intro 2 45

[cause unknown ]

Text Content Categor

Unique Problem description a.d context Criterion Location Severity Participant
1D IDs Numbers
8 The user comments thet there isnot much informationon this 2.1 UPs 2 13

page and they will not click on itagain.

34 The user comments that thispage isahit lag/trere's a ot 1.1/2.1 OE meth, 3 21,29
(toomuch) to reed. Types of
UE ’
Nielsen’s
Heuristics
52 The user comments that everything isabout UPs. They are 2.2 Nielsen’s 2 53
confused about why text repeats the same information. Hauristics
59 The user suggests changing the text in some places -eq. 2.4 UPs 2 53
change "clarity of the interface” to "visibility” (theirown
Words) .

Text Presentation Category

Unique _ Criterion Location Severity Participant
1D IDs Numbers

TV
7 The user suggests that they would prefer to have each 1.10 HE meth 1 13

segment of the method on thispage ashullet points.

Usin® Aggregate Navigation Aid Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
NWeWao @] V'L ’
1 The user comments that they are expecting to fird a page 1.2/1.7 Types of 2 5
called techniques on the A-Z but can't fird 1. UE
n The user comments that they would have thought that 1.2 OE advs 2 13

advantages and disadvantages would have been grouped next
toeach other on the A-Z.

12 The user ishaving problems seeing/identifying ER intro on 1.6 ER inro, 2 13
the A-Z. UE intro
13 The user comments that they font on the A-Z issmell and thet 1.6 ER intro 2 13

this doesn't work well with the larger font in the text window.
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17 The user comments that they have to check where they are on 11 HE advs, 2 3
the A-Z (rather than having ithichlighted) . HE dis

19 The user comments trat when they click on a page on the A-Z 11 OE chta, 2 13
a dotted box highlidhts the page title, then when you click on OE dis

the text window this disageears (so you dontknow what page
you have just clicked on the A-Z.

21 The user questions why UE intro isat tre end of the A-Z, itis  1.1/1.10 OE intro 3 13
not lagical. They think itshouldbe at thelbeginning.

22 The user suggests thet the OE method should be second to 1.1/1.10 OE meth 2 13
Jast in the group of pages on OE, not the lest.

23 The user suggests that they would prefer to see OE method as 1.10 OE meth 2 13
the first or second in the group on OE so that they know what
they are 1looking atbefore they see the advantages and

disadvantaces.
29 The user comments that they are unsure where to start 1.2 Start 2 21
because the firstpage on the index isCW advantages and page of
they dn't know what CW is. A-Z
31 Problems deciding on startpoint. Initdallytried C W advs then 1.3 1.2 CwW 3 21
CW into, then ER intro, then Types of UE, then UE intro. intro, ER
intro,
Types of
UE, UE
intro
33 The user checks the A-Z tomake sure there was not amore 1.2 UE intro 3 21
dovious startpoint. Problems deciding on start poirt.
37 The user comments that they are going to look atC W again 1.2 ER intro 2 21
because itwill make more sense now that they have read the
other (introdictory) pages first. (Implies that it is confusing to
have this at the start of the A-7) .
Navigation Predicting Category
Unique Problem description and conteW Criterion Location Severity Participant
1D IDs Numbers
", 1?
i -
3 The user has to check back on the 'user testing’embedded link 1.2 OE intro 2 5
to see what embedded link they had followed to get toOE
intro.
9 The user has to check which embedded link they used from 1.2 OE intro 2 13
HE disadvantages then goes back toOE inro.
10 The user believes thet they were previcusly taken toa 1.2 Refs 2 13
reference page with only one reference (they are mistaken) .
25 The user clicked on the formative embedded link fromOE 1.3 Types of 2 13
intro to Types of UE and asks why the page also displays UE

information on summative evaluation.
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26 The user suggests thet there should be a separatepage for 1.1/1.10 Types of 2 13
summative and formative evaluations. Ifthey clickon a UE
'fometive' embedded link then they just want information on
formative evaluations.

30 The user isuncertain about whether the reference embedded 1.2 Refs 2 21

link will take them to the References pace.

38 The user isunsure about where the "Nielsen's haurdstics' 1.2 HE intro 2 21
embedded linkwill take them.

43 The user thinks that the 'usddility evaluations' embedded link 1.2 Types of 2 45
will take them to the Role of UE pace. UE
48 The user is surprised when the "Nielsen, 1994' embedded link 1.3 Refs 2 45

takes them to Refs. They thoucht itwas the wrong page, (they
were probably expecting the ten hardstics) .

54 The user checks whether the A-Z and embedded links go to 1.2 CW inro 2 53
the same pages. (Inplies that they are unsure about this) .

55 The user comments trat when they first started using the 1.2 UPs 2 53
electronic text they expected that the embedded links would
take them topages that weren't on the A-Z.

Navigation Disorientation

Unique Problem description and context Criterion Location Severity Participan
1D u \ tet ot , 1D " m ts
5 The user is apprehensive about getting lost and will 1.2 Start 2 13
therefore choose pages from the A-Z with no links first. page of
A-7
16 The user comments that the back button overwrites some of 11 HE intro 2 13

what has been seen before so theynormally open embedded
lirks innew windows to campensate.

32 The user clicks the 'user testirg' embedded link from C W 1.2 CW inro 2 21
intro to OE  intro and clicksback again saying that it'stoo
confusing.

57 The user comments that the embedded links are confusing 1.2 UPs 2 53

(and thet the A-7 ishetter.)

58 The user comments that there should be an A-Z index or 1.10 UPs 2 53
embedded links, but not both.

Navigation Text Structure Category

Unique Problem description and context Criterion Location Severity Participant
1D -vE ' v H E - IDs Numbers
|
41 The user comments thet itnot dovious what order the pages 1.2 ER intro 2 29

should be read in so that theymake sense.
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Understanding Text Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
v -
2 The user comments that they are looking for the actial 1.2/1.7 Nielsen’s 2 5
techniques but they're having problems recognising thet Heuristics

CE, CW and HE are the techniques.

14 The user comments thet it isvery diffiailt to differetiate 2.2 CwWdis 3 13
between HE and CW.

18 The user thinks that the "Karak, 1996' embedded link refers 2.3 HE dis 1 13
to the "users dharter" or "ten commandments" (e, thinks
thinks that they recognise the name) .

39 The user ishaving prablems distinguishingC W from HE. 2.2 HE meth, 3 21,45
ER intro
42 The user comments that they haven't fully understood what 2.2 Nielsen’s 2 29
HE is. Heurdistics
45 The user is confused about which pages are about the 1.2 CW advs 2 45

techniques and which pages are general information on UE.

46 The user comments that they think thet C W isthe tednique 2.3 CW ino 3 45
being used in the study they are participating in.

49 The user isunsure about how the C W questions shouldbe 2.2 ER ino, 2 53
used and what 'actias' they refer to. CW meth
50 The user thinks that ifexperts identifyproblems thet arenot 2.2 HE dis 2 53

problems for real users the they are not experts.

51 The user comments thet they don't really understand HE — 2.2 OE advs 3 53
the text says on one hand it'saccurate and on the other says
that errors detected by experts are not real enrars.

53 The user can't remember the name of 'fomative' 2.2 Usability 2 53
evaluations.

CREATING A-Z INDEX

Text Content Category

Unique Problem description and context Criterion Location Severity Participants
1D 1D
42 There isa large amount (tocomuch) of text/information. 1.1 OE data, 3 39,47
Nielsen’s
Heuristic
5 CW
intro
44 The user asks when the text is going to get to the poirt. 1.12.1 OE inro 2 47

(Implies tcomuch text?).

45 The user comments that the text should tell them about 1.1/2.1 UE intro 2 47
different usability evaluation techniques, rather then
different "ways" (approaches - ie. formative and
sumative) of conducting evaluations.
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Creating Aggregate Navigation Aid Category

"

Unique
ID

vo. .

10

17

20

21

22

25

26

28

29

The user comments that pages appear in random €.9.
"mish-mashed") places in the A-Z window.

The user comments that they hadn't noticed the pages
gopearing inthe A-Z window (inrandom positians).

A page (HE aralysis or HE intro in first instance?) got stuck
under thebag ian. The user comments that they are unable
tomove thepage. The evaluator interveres in the first
instance and suggests moving other pages then trying to
move the stuck page.

The user comments that they are trying tomove apage. But
when they try to select the page the titlegoes into text edit
mode rather than moving the page.

The user comments that they are clicking on each page to
check ifthey've been through tham. (Implies they dn't
recognise that if thepage is inthe A-Z window then they
have already visited this page. Also inplies thet the page
ttles aren't very good at reminding them of the content of
the pages) .

The user comments that there isnot enough space for all
pages inthe A-Z window.

The user comments that it took a while toput the pages into
alghabetical arder. (This implies ittook too lay) .

The user comments that itdoesn't seem very logical /it is
ingppropriate toput pages into alghaletical order.

The user sugoests that itwould be better to group pages in
suojects rather than in alphabetical order (s amenu with
sutheadings) .

The user comments that the pages dn't followon fromeach
other and thet there's no order (to the way that they agoear
in the A-Z window) .

The user comments that (kecause of the random way that
pages appear inthe A-Z window) when they want togo
back they are not sure which page theywill be taken to.

The user corplains thaet their A-7 isnot very good (as they
are creating 1).

The user canplains that there isno strnucture to theirA-Z (@
they are creating i).
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Criterion

ID

Location

1 W

s> -1 xgv

11

1.6

1.1, 1.2/1.9

1.2

1.2

1.1/1.7

11

1.1, 1.2

11

11

11

11

OE dis,
Usability

OE dis

OE data,
HE dis

OE data

Refs

HE dis

Types of
UE

OE dis,
ER intro

OE dis,

ER intro

Usebility

Usability

HE intro

CW intro

Appendix 5.16

Severity  Participants
, ' \

2 15,31
2 15

4 15

3 15

2 15

3 15

2 23

3 23,31
3 23,31
2 31

2 31

2 3L

2 3L
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39

50

52

The user comments that an A-Z index would be hard touse;
there would be no "consistency” (lagical order) to itand you
would have to remember the exact titleof the page you
wanted.

The user comments that the page hullets ("ans") are
overlapping in the A-Z window.

The user comments that the milti-selector tool for
dragging/moving pages isquite sensitive [ithas a
clunsy/jerky movement ] .

Navigation Predicting Category

Unique

1D

27

49

The user comments thet they expected the 'summative
evaluation' embedded link to take them to a different page
from the 'formative evaluation' embedded lirk.

The user follows the "Brink et al' embedded link expecting
to fird an altemative set of web hardsticsbut instead finds
Refs.

The user comments that there isno guidance (Yitdoesn't
take your hand") .

The user is surprised to fird ssveral more untravel led
embedded links on thispage.

Navigation Disorientation Category

Unique

ID

18

19

Problem description and context

The user clicks back out of the text to themap home pace.
Having diffiqilties trying to get back in.

The user comments that they are lest. [They have clicked
back toMap home, out of the texts, and have gone back in
to Usability then UE intro then toOE intxo].

The user comments that they are putting thepages into
alphabetical order tomake iteasier to fird theirway around.
(They i1l dn't seem to have recovered from goingback to
Map home inproblem 18).
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11

11

11

Criterion

ID

1.3

1.31.1

1.2

1.3

Criterion

ID

1.7

1.2

ER intro

UE intro

UE intro

Locatio
n

Types of

UE

HE intro

HE dis

HE intro

Location

Map
home

UE intro,
OE advs

Types of
UE

Appendix 5.16

2 3L
2 55
2 55
Severity

2 7
2 7
2 31
2 47
Severity Participants
3 15
3 23
2 23



U M Armitage Appendix 5.16

Navigation Efficiency Category

Unique Criterion Location erity Participants
1D 1D
v
7 The user went to the wrong page. 1.8 OE meth, 3 15,23
ER intro
8 The user comments that they want toget to thebeginningof 1.7 Map 3 15
the electronic text, but they can't remember where it is. home

(This seems tobe a result of having clickedback all the way
to themap home page inproblem 6.

12 The user can't fird the (UE) introduction pece. 1.2 UE intro 2 15

13 The user can't fird the OE catapage ("gantitative). 1.7 OFE intro, 2 15
UE intro

46 The user thinks thet the text only has information on OE 1.2/1.6. OE intro 3 47

(le. not HE and CW) . Can't see any other tedmniques.

48 The user isunsure of where to go rext. 1.2 OE intro 2 47
51 The user isunsure whether they have visited all thepages in 1.2 UE intro 2 55
the electronic text.

Understanding Text Category

Unique Problem description and context Criterion Location
1D 1D
3 The user seems to think that HE isused in (only) design 2.3 CW ino 1 7

rather than evaluation. They think thet using HE leeds to
designing a website free from errors.

14 The user asks ifthey are sugposed to choose between 2.2 UE intro 2 15
formative and summative evaluations. (Implies they are
having problems recognising the tedmniquees) .

15 The user isunsure ifOE and Hes (hasn'tbeen toCW) are 2.2 OE cata 2 15
techniques that should be selected for the task

16 The user thinks that HE has not been suocessful (seems to 2.3 HE advs 2 15
have only be thinking of the text about HE with users not
eing sugessful.)

23 The user comments that they don‘tknow what a 'coding 2.2 HE meth 2 23
sheet! isand it'snot explained in the text.
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24

30

31

32

33

34

35

36

37

38

40

41

43

47

The user thinks that HE isapsychological approach.
(Implies they are confusing itwith CW) .

The user thinks that HE ismore apporaoriate for webpages
(thet the other tedmiques??) .

The user thinks theat HE addresses firnctionality and speed in
Nielsen's haurdistics.

The user canpletely misunderstands CW. They think it
involves forcing users to "think what they are doing™ and
says that users might prefer this apgoroach. (Seems to think it
isaway of guiding a user evaluatian???) .

The user seems to think that HE isa sunmative aporoach to
evaluation.

The user seems to think that users perform CW. They say
that users with disoilities might prefer this approach
because they can solve (ractify) problems during
developrent. Seems tobe confused with the
formative/sumative distinction too.

The user is confused about formative vs cognitive and
sunmative vs hardstic. They say that hardstics may miss
problenrs, but this doesn't happen inC W because problems
are rectified during development ("as you go alayg") .

The user is confused about HE and CW. Says that you need
a carbination for the task decision because you need one to
deal with "look and feel" and one to deal with "prablens”.

The user thinks that HE doesn’tallow evaluators to come up
with a top-ten listof UPs.

The user thinks that HE uses resal users.

The user comments that aproblemwith HE isthat you an't
satisfyevery user. (Implies they think it involves users??) .

The user is confused whether OE is formmative or
sumative. (They seem tobe confused because the text says
itcanbe used forboth.)

The user comments that with OE (as opposed to HE) you
build a system with no standards. They seem tobe
misunderstanding OE and HE as design approaches (anly)
rather than as evaluation tedniques.

The user thinks that fonmative evaluations irvolves
experienced users. (Isnot confused with ERs because they
haven't read that bit yet) .

2.3

2.3

2.3

2.3

2.3

2.3

2.2/2.3

2.3

2.3

2.3, 2.2

2.3

2.2

2.3

2.3

CW intro

HE intro,
Nielsen’s
Heuristic

Nielsen’s
Heuristic
s HE
advs

CW meth

HE intro

CW dis

HEdis

ER intro

CwW
Aralysis

HEdis,
cw

advs, HE
advs,
Usability
Nielsen’s
Heuristic
s

OE intro

Nielsen's

Heuristic
s

Types of
UE

Appendix 5.16

23

31

31

31

31

31

31

31

31

31,39

31

39

39

47

For usability problems in the embedded links condition see appendix 4.27
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Appendix 5.17. SPSS output for the reliability and validity checking for the pretest
(correlation) for data from parts C of experiment 2.

Correlations
Second Author’s

Marking Marking
Spearman's rho  Second Marking  Correlation

Coefficient 1.000 .929(**)
Sig. (2-tailed) 003
N 7 7
Author’'s Marking ~ Correlation -
Coefficient 923(*) 1.000
Sig. (2-tailed) 003
N 7 7

** Correlation is significant at the 0.01 level (2-tailed).
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Appendix 5.18. SPSS output for the internal reliability analysis for the ownership
questionnaire for data from experiment 2 part C.

***k** Method 2 (covariance matrix) will be used for this analysis ««««««

RELIABILITY ANALYSTIS - SCALE (ALPHA)

N of Cases = 13.0 (note that the data for one participant was removed
since they were an outlier)

N of
Statistics for Mean Variance Std Dev Variables
Scale 52.4615 27.9359 5. 2854 13

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Squared Alpha

if Item if Item Total Multiple if Item

Deleted Deleted Correlation Correlation Deleted
o1 48.6923 25.8974 .0983 .7199
Q2 48.3077 29.5641 -.2606 .7517
Q3 48.4615 22.1026 .8022 .6302
Q5 48.0000 23.6667 .5967 .6577
Q6 48.6154 20.2564 .8494 .6048
Q7 48.0769 23.4103 .6518 .6524
Q8 48.5385 22.6026 .4876 .6602
Q9 48.6154 21.5897 .7668 .6264
ol1 48.6154 23.2564 .6330 .6519
Q12 48.9231 21.9103 .6402 .6396
Q13 48.3846 26.5897 .0443 .7248
Q15 48.1538 25.3077 .1816 .7057
Ql6 48.1538 30.9744 -.3371 .7938
Reliability Coefficients 13 items
Alpha = .7020 Standardized item alpha = .7652
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Appendix 5.19. SPSS output for the reliability and validity checking for the
transfer task (correlation) for data from parts C of experiment 2.

Correlations
Second Author’s
Marking Marking
Spearman's rho Second Marking Correlation
Coefficient 1.000 .7640
Sig. (2-tailed) 46
N 7 7
Author's Marking  Correlation
Coefficient .7640 1.000
Sig. (2-tailed) 46
N 7 7

* Correlation is significant at the 0.05 level (2-tailed).
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Appendix 5.20

Appendix 5.20. SPSS output for the reliability and validity checking for the
qualitative concept map marks (correlation) for data from parts C of experiment

2.
Correlations
Spearman's rho Second Marking Correlation
Node Quality Coefficient
Sig. (2-tailed)
N
Author’s Marking Correlation
Node Quality Coefficient
Sig. (2-tailed)
N
Correlations
Spearman's rho Second Marking Correlation
Link Quality Coefficient
Sig. (2-tailed)
N
Author’s Marking Correlation
Link Quality Coefficient
Sig. (2-tailed)
N

* Correlation is significant at the 0.05 level (2-tailed).
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Second
Marking
Node Quality

1.000

.633
A27

Second

Author’s
Marking Node
Quality

.633

A27
7

1.000

Marking Author’s Marking

Link Quality
1.000

*7650
.045

Link Quality
.7650

.045
7

1.000
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Appendix 5.21

Appendix 5.21. SPSS output for analyses of cognitive engagement in experiment 2

part C.

Total

Planning/
Strategy (P)

Connecting to
the Task
Setting (CT)

Connecting
Experiences
(CE)

Critiquing Text
Content (CTC)

Monitoring
Understanding
(MU)

b} )
Employing
Selected
Technique
(EST)

Restating
Understanding
(RU)

Alertness (A)

Using
Contents
Creating
Contents
Embedde
d links
Total

Using
Contents
Creating
Contents
Embedde
d links
Total

Using
Contents

Creating
Contents
Embedde
d links
Total

Using
Contents

Creating
Contents
Embedde
d links
Total

Using
Contents
Creating
Contents
Embedde
d links
Total

Using
Contents

Creating
Contents
Embedde
d links
Total

Using
Contents

Creating
Contents
Embedde
d links
Total

Using
Contents

Creating
Contents
Embedde
d links
Total

Using
Contents

20

20
7

Mean

45.4286

35.6667

77.4286
53.7000
1.7143

1.3333
1.7143

1.6000

3.2857

1.3333
2.4286

2.4000

7.4286

5.5000

11.1429
8.1500
4286
1.1667
2.7143

1.4500

2.0000

.5000

5.1429
2.6500

2.2857

1.8333
3.2857

2.5000

4.5714

3.6667
11.4286
6.7000
.8571

Std.
Deviation

25.49416

26.02050

52.24576
39.75861
3.72891

2.80476
1.97605

2.77963

2.13809

2.80476
2.69921

2.54227

3.69040

6.28490

9.63377
7.05076

.78680
1.47196
4.71573
2.96426

1.73205

.83666

6.81734
4.43995

2.13809

1.47196
4.07080

2.76253

3.82349

3.44480

11.73111
8.00066
1.06904
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Std. Error

9.63589
10.62283

19.74704
8.89030
1.40940

1.14504
.74688

.62154

.80812

1.14504
1.02020

.56847

1.39484

2.56580

3.64122
1.57660
.29738
.60093
1.78238

66283

.65465

.34157

2.57671
.99280

.80812

.60093
1.53862

61772

1.44514

1.40633
4.43394
1.78900

40406

95% Confidence
Interval for Mean

Lower
Bound

21.8504

8.3598

29.1093
35.0924
-1.7344

-1.6101
-.1133

.2991

1.3083

-1.6101
-.0678

1.2102

4.0155

-1.0956

2.2331
4.8501
-.2991

-.3781
-1.6470

.0627

.3981

-.3780

-1.1621
5720

.3083

.2886
-4791
1.2071

1.0353

.0516
5791
2.9556
-.1316

Upper
Bound

69.0067
62.9735

125.7478
72.3076
5.1630

4.2767
3.5418

2.9009

5.2631

4.2767
4.9249

3.5898

10.8416

12.0956

20.0526
11.4499
1.1562

2.7114
7.0756

2.8373

3.6019

1.3780

11.4478
4.7280

4.2631

3.3781
7.0506

3.7929

8.1076

7.2818

22.2780
10.4444
1.8458

Minimum

26.00

5.00

14.00
5.00
.00

.00
.00
.00

.00

.00
.00
.00

3.00

.00

.00
.00
.00

.00
.00
.00

1.00

.00

.00
.00

.00

.00
.00
.00

.00

1.00

.00
.00
.00

Maximum

101.00

76.00

160.00
160.00
10.00

7.00
5.00

10.00

6.00

7.00
6.00

7.00

14.00

14.00

28.00
28.00
2.00

3.00
11.00

11.00

5.00

2.00

20.00
20.00

5.00

4.00
11.00

11.00

10.00

10.00

33.00
33.00
3.00
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Creating

- 1.1902 .00 2.00
vt 6 3333 81650 33333 5235
Erl?:lfsdde 7 27143 275162  1.04002 1695 5.2591 00 7.00
Total 20 13500  2.00722 44883 4106 2.2894 00 7.00
Selecting Using
Technique Contents 7 5.7143 2.28869 .86504 3.5976 7.8310 3.00 10.00
(ST)
Creating 6 45000 2.88097  1.17615 1.4766 7.5234 1.00 9.00
Contents
Emfsdde 7 72857 662607 250442 11576  13.4138 1.00 19.00
Total 20 59000  4.36373 97576 3.8577 7.9423 1.00 19.00
Monitoring Using
Navigation Contents 7 22857  1.88982 71429 5379 4.0335 00 5.00
(MN) _
Creating 6 56667 520256  2.12394 2069  11.1264 1.00 15.00
Contents
Ewnblgdde 7 64286 1058076 399915 33570  16.2141 00 30.00
Total 20 47500 6.86620  1.53533 1.5365 7.9635 .00 30.00

Table 1. Descriptive statistics for cognitive engagement.

Kruskal Wallis Analysis of Variance by Ranks

1\ N Mean Rank
TOTAL Using Contents 7 9.93
Creating Contents 6 8.08
Embedded links 7 13.14
Total 20
Planning/ Strategy (P) Using Contents 7 943
Creating Contents 6 9.42
Embedded links 7 12.50
Total 20
Connecting to the Task Setting (CT) Using Contents 7 12.71
Creating Contents 6 7.83
Embedded links 7 10.57
Total 20
Connecting Experiences (CE) Using Contents 7 10.86
Creating Contents 6 7.83
Embedded links 7 12.43
Total 20
Critiquing Text Content (CTC) Using Contents 7 9.36
Creating Contents 6 11.75
Embedded links 7 10.57
y Total 20
Monitoring Understanding (MU) Using Contents 7 11.00
Creating Contents 6 5.67
Embedded links 7 14.14
Total 20
Employing Selected Technique (EST) Using Contents 7 10.64
Creating Contents 6 9.83
Embedded links 7 10.93
Total 20
Restating Understanding (RU) Using Contents 7 9.64
Creating Contents 6 8.33
Embedded links 7 13.21
Total 20
Alertness (A) Using Contents 7 10.07
Creating Contents 6 7.7
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Embedded links 7 13.79
Total 20

Selecting Technique (ST) Using Contents 7 11.64
Creating Contents 6 8.92
Embedded links 7 10.71
Total 20

Monitoring Navigation (MN) Using Contents 7 8.50
Creating Contents 6 12.67
Embedded links 7 10.64
Total 20

Table 2. Total number of data points and mean rank for each condition for aspects of cognitive engagement.

Test Statistics(a,b)

TOTAL P cT CE CcTC MU EST RU A ST MN
Chi- 2467 8 o368 1906 731 7059 122 2.447 4738 707 1645
Square 8
df 2 2 2 2 2 2 2 2 2 2 2
gisgymp. 291 475 306 369 .694 029 941 294 .094 702 439

a Kruskal Wallis Test
b Grouping Variable: IV
Table 3. Chi-squared (or H) value for each condition and significance for cognitive engagement.
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Appendix 5.22. SPSS output for analyses of ownership in experiment 2 part C.

Std. 95% Confidence
N Mean Deviation Std. Error Interval for Mean Minimum Maximum
Lower Upper
Bound Bound
Using 7 4.0440 .50997 19275 3.5723 4.5156 3.23 4.62
Contents
Creating 6 4.0256 .29055 .11862 3.7207 4.3306 3.69 4.54
Contents
Embedded 7 3.7802 42697 16138 3.3853 41751 3.23 4.23
Links
Total 20 3.9462 42140 .09423 3.7489 4.1434 3.23 4.62G

Table 1. Descriptive statistics for total ownership.

I iv N Mean Rank

TOTAL OWNERSHIP Using 7 12.36

Contents '

Creating

Contents 6 1075

Embedded

Links ! 843

Total 20

Table 2. Total number of data points and mean rank for each condition for total ownership.

Test Statistics a,b)

TOTALOWN
Chi-Square 1.595
df 2
Asymp. Sig. 451

a Kruskal Wallis Test
b Grouping Variable: IVTOTAL
Table 3. Chi-squared (or H) value for each condition and significance for total ownership.

Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean
Lower Upper
Bound Bound
Using Contents 35 4.1143 99325 16789 3.7731 4.4555
Creating Contents 30 4.0000 87099  .15902 3.6748 4.3252
Embedded Links 35 3.5429 98048 16573 3.2060 3.8797
Total 100  3.8800 97732 09773 3.6861 4.0739
Table 4. Descriptive statistics for the control factor.
Kruskal Wallis Analysis of Variance by Ranks
[\ N Mean Rank
CONTROL 1.00 35 57.77
2.00 30 53.53
3.00 35 40.63

Total 100

Table 5. Total number of data points and mean rank for each condition for the control factor.

Test Statistics a,b)

CONTROL
Chi-Square 7.279
df 2
Asymp. Sig. .026

a Kruskal Wallis Test
b Grouping Variable: IV
Table 6. Chi-squared (or H) value for each condition and significance for the control factor.
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Std. Std.
N Mean Deviation Error
Lower
Bound
Using Contents 35 3.8571 91210 15417 3.5438
Creating Contents 30 4.0000 64327 11744 3.7598
Embedded Links 35 3.9714 92309 15603 3.6543
Total 100 3.9400 83871 .08387 3.7736
Table 7. Descriptive statistics for the responsibility factor.
Kruskal Wallis Analysis of Variance by Ranks
v N Mean Rank
RESPONSIBILITY Using Contents 35 48.01
Creating Contents 30 51.70
Embedded Links 35 51.96
Total 100

Appendix 5.22

95% Confidence
Interval for Mean

Upper
Bound

4.1705
4.2402
4.2885
4.1064

Minimum

2.00
3.00
2.00
2.00

Table 8. Total number of data points and mean rank for each condition for the responsibility factor.

Test Statistics(a,b)

RESPONSIBILITY

Chi-Square
df
Asymp. Sig.

a Kruskal Wallis Test
b Grouping Variable: IV

447
2
.800

Table 9. Chi-squared (or H) value for each condition and significance for the responsibility factor.

Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean Minimum
Lower Upper
Bound Bound
Using Contents 21 4.2381 94365 20592 3.8086 4.6676 2.00
Creating Contents 18 41111 90025 21219 3.6634 4.5588 2.00
Embedded Links 21 3.8571 127615 .27848 3.2762 4.4380 1.00
Total 60 4.0667 1.05552  .13627 3.7940 4.3393 1.00
Table 10. Descriptive statistics for the value factor.
Kruskal Wallis Analysis of Variance by Ranks
\Y, N Mean Rank
VALUE Using Contents 2 33.02
Creating Contents 18 29.94
Embedded Links 2 28.45
h  Total

60

Table 11. Chi-squared (or H) value for each condition and significance for the value factor.

Test Statistics(a.b)

VALUE
Chi-Square 848
df 2
Asymp. Sig. 654

a Kruskal Wallis Test
b Grouping Variable: IV

Table 12. Chi-squared (or H) value for each condition and significance for the value factor.
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Appendix 5.23

Appendix 5.23. SPSS output for analyses of the transfer task in experiment 2 part

C.

Total Using
Written Contents
Transfer
Task
Creating
Contents
Embedded
links
Total

A Using
Contents
Creating
Contents
Embedded
links
Total

B Using
Contents
Creating
Contents
Embedded
links
Total

C Using
Contents
Creating
Contents
Embedded
links
Total

D Using
Contents
Creating
Contents
Embedded
links
Total

E Using
Contents
Creating
Contents
Embedded
links
Total

F Using
Contents
Creating
Contents
Embedded
links
Total

Table 1. Descriptive statistics for the aspects of the written transfer task.

N Mean
7 51.4286
5 41.3333
7 28.5714
19 40.3509
7 42.8571
5 40.0000
7 42.8571
19 42.1053
7 68.5714
5 60.0000
7 45.7143
19 57.8947
7 51.4286
5 24.0000
7 28.5714
19 35.7895
7 48.5714
5 48.0000
7 34.2857
19 43.1579
7 37.1429
5 32.0000
7 8.5714
19 25.2632
7 60.0000
5 44.0000
7 11.4286
19 37.8947

Kruskal Wallis Analysis of Variance by Ranks

Total Written Transfer Task

\%
Using Contents

Creating Contents
Embedded links
Total

Using Contents

Creating Contents

95% Confidence
Interval for Mean

Std.
Deviation  Std. Error
Lower
Bound
15.96955 6.03592 36.6592
25.66883  11.47945 9.4613
9.39999 3.55286 19.8779
19.04818 4.36995 31.1700
17.99471 6.80136 26.2148
31.62278  14.14214 7351
24.29972 9.18443 20.3837
22.99250 5.27484 31.0232
15.73592 5.94762 54.0181
31.62278 14.14214 20.7351
9.75900 3.68856 36.6887
20.97060 4.81099 47.7872
50.14265 18.95214 5.0544
32.86335 14.69694  -16.8052
48.79500 18.44278  -16.5564
45.00812  10.32557 14.0963
34.36499  12.98874 16.7891
30.33150  13.56466 10.3385
22.25395 8.41120 13.7042
28.49028 6.53612 29.4260
17.99471 6.80136 20.5005
41.47288 18.54724  -19.4954
10.69045 4.04061 -1.3156
26.53476 6.08749 12.4738
16.32993 6.17213 44.8973
21.90890 9.79796 16.7965
15.73592 5.94762 -3.1247
27.40214 6.28648 24.6873
N Mean Rank
7 13.93
9.20
6.64
19
9.93
9.60
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Upper
Bound

66.1979

73.2054

37.2650
49.5318
59.4995
79.2649
65.3306
53.1873
83.1247
99.2649

54.7399
68.0022
97.8028
64.8052
73.6993
57.4827
80.3537
85.6615
54.8672
56.8898
53.7852
83.4954
18.4584
38.0525
75.1027
71.2035

25.9819
51.1021

Minimum

30.00

23.33
10.00
10.00
20.00
.00
.00
.00
60.00
20.00
40.00
20.00
.00
.00
.00
.00
.00
20.00
.00
.00
20.00
.00
.00
.00
40.00
20.00

.00
.00

Maximum

73.33

86.67

40.00
86.67
60.00
80.00
60.00
80.00
100.00
100.00
60.00
100.00
100.00
60.00
100.00
100.00
100.00
100.00
60.00
100.00
60.00
100.00
20.00
100.00
80.00
80.00

40.00
80.00
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Embedded links
Total

Using Contents
Creating Contents
Embedded links
Total

Using Contents
Creating Contents
Embedded links
Total

Using Contents
Creating Contents
Embedded links
Total

Using Contents
Creating Contents
Embedded links
Total

Using Contents
Creating Contents
Embedded links
Total

19

19

19

7
19

10.36

13.21
10.40
6.50

11.71
8.80
9.14

10.93
10.60
8.64

13.57
10.20
6.29

14.57
11.10
4.64

Appendix 5.23

Table 2. Total number of data points and mean rank for each condition for aspects of the written transfer task.

Test Statisticsia

Total
Written
Transfer
Task
Chi-Square 6.090
df 2
Asymp. Sig. .048

a Kruskal Wallis Test
b Grouping Variable: 1V

.060

.970

5.613

.060

1.322

516

.699

.705

6.416

.040

Table 3. Chi-squared (or H) value for each condition and significance for the written transfer task.
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Appendix 5.24

Appendix 5.24. SPSS output for analyses of the concept mapping task in

experiment 2 part C.

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean Minimum  Maximum
Lower Upper
Bound Bound
Using Contents 33.8571  4.67007  1.76512  29.5381 38.1762 28.00 41.00
Creating Contents 33.5000 8.01873 327363  25.0849  41.9151 22.00 42.00
Embedded links 214286 1056499  3.99319  11.6576  31.1996 5.00 38.00
Total 20 29.4000 9.75165 2.18054 24.8361 33.9639 5.00 42.00
Table 1. Descriptive statistics for the quantitative concept map marks.
Levene
Statistic df1 df2 Sig.
1.425 2 17 .268
Table 2. Levene test for homogeneity of variances for the quantitative concept map marks.
Sum of
Squares df Mean Square F Sig.
Between Groups 684.729 2 342.364 5.187 017
Within Groups 1122.071 17 66.004
Total 1806.800 19

Table 3. Parametric Analysis of Variance for the quantitative concept map marks.

Mean
Difference (I-
nwv () iv 0
Using Contents Creating Contents .3571
Embedded links 12.42860
Creating Contents Using Contents -.3571
Embedded links 12.07140
Embedded links Using Contents -12.42860
Creating Contents -12.07140
* The mean difference is significant at the .05 level.
Table 4. Post-hoc Tukey HSD tests.
Std.
N Mean Deviation Std. Error
Using - 7 567857 1312713  4.96159
Contents
Creating
Contents 6 43.3333 7.01189 2.86259
Embedded 7 306429 1446465 546713
Links
Total 20 467500  13.88629 3.10507

95% Confidence

Std. Error Sig. Interval
Lower Upper
Bound Bound
451994 997  -11.2381 11.9524
4.34262 .028 1.2882 23.5689
451994 997 -11.9524 11.2381
451994 .0M1 4762 23.6667
434262 .028 -23.5689 -1.2882
451994 .0#1 -23.6667 -.4762
95% Confidence Interval
for Mean Minimum Maximum
Lower Upper
Bound Bound
44.6451 68.9263 45.00 80.00
35.9748 50.6919 35.00 52.50
26.2653 53.0204 25.00 67.50
40.2510 53.2490 25.00 80.00

Table 5. Descriptive statistics for the qualitative concept map marks.
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Kruskal Wallis Analysis of Variance by Ranks

\ N Mean Rank
Qualitative Using Contents 7 15.29
Concept Map )
Marks g:)enzig:?s 6 925
Embedded links 7 6.79
Total 20

Table 6. Total number of data points and mean rank for each condition for qualitative concept map marks.

Test Statistics a,b)
Total Qualitative Concept Map

Marks
Chi-Square 7.671
df 2
Asymp. Sig. 022

a Kruskal Wallis Test
b Grouping Variable: IV
Table 7. Chi-squared (or H) value for each condition and significance for qualitative concept map marks.
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Appendix 5.25. SPSS output for analyses of navigation behaviour (no. of pages
visited and no. of different pages visited) in experiment 2 part C.

Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean Minimum Maximum
Lower Upper
Bound Bound
Using
Contents 7 63.4286 20.37038 7.69928 44.5891 82.2680 29.00 84.00
Creating 6 1443333 9457202 3860886 450861  243.5806 46.00 299.00
Contents
Ermbedded 7 1174286 67.59156 2554721 549168  179.9403 35.00 239.00
Total 20 106.6000 71.46247  15.97949 73.1545  140.0455 29.00 299.00
Table 1. Descriptive statistics for the number of operations.
Levene
Statistic df1 df2 Sig.
4126 2 17 .035
Table 2. Levene test for homogeneity of variances for the number of operations.
Kruskal Wallis Analysis of Variance by Ranks
\Y N Mean Rank
No. of Operations Using Contents 6.43
Creating Contents 6 13.17
Embedded links 7 12.29
Total 20
Table 3. Total number of data points and mean rank for each condition for the number of operations.
Test Statistics a,b)
No. of Operations
Chi-Square 5.176
df 2
Asymp. Sig. 075
a Kruskal Wallis Test
b Grouping Variable: IV
Table 4. Chi-squared (or H) value for each condition and significance for the number of operations.
Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean Minimum  Maximum
Lower Upper
Bound Bound
Using 7 217143 1.49603 56544 203307  23.0979 19.00 23.00
Contents
Creating 6 22.6667 51640 21082 221247  23.2086 22.00 23.00
Contents
Embedded 7 204286 237045 89595 182363  22.6209 17.00 23.00
Total 20 21.5500 1.84890 41343 20.6847 22.4153 17.00 23.00

Table 5. Descriptive statistics for the number of different pages visited.

Levene
Statistic df1 df2 Sig.

5.099 2 17 .018

Table 6. Levene test for homogeneity of variances for the number of different pages visited.
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Kruskal Wallis Analysis of Variance by Ranks

\Y, N Mean Rank
No of Different Using Contents 7 10.50
Pages Visited '
Creating Contents 6 13.83
Embedded links 7 7.64
Total 20

Table 7. Total number of data points and mean rank for each condition for the number of different pages
visited.

Test Statistics a,b)
No. of Different Pages Visited

Chi-Square 3.927
df 2
Asymp. Sig. .140

a Kruskal Wallis Test
b Grouping Variable: IV
Table 8. Chi-squared (or H) value for each condition and significance for the number of different pages visited.
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Appendix 5.26

Appendix 5.26. SPSS output for analyses of navigation behaviour (back, link and
contents list usage) in experiment 2 part C.

LINKS

BACK

CONTENTS LIST

\%
Using Contents

Creating Contents
Using Contents
Creating Contents
Using Contents

Creating Contents

N o N o N

6

Mean
58.1131
39.0544
247177
29.9295
17.1693
31.0161

Std. Error
Std. Deviation Mean
11.48634 4.34143
5.54210 2.26255
17.67438 6.68029
9.01278 3.67945
7.93357 2.99861
12.17121 4.96888

Table 1. Descriptive statistics for back button, link and contents list usage.

Links Equal
variances
assumed
Equal
variances
not
assumed

Back Equal
variances
assumed
Equal
variances
not
assumed

Contents  Equal

List variances
assumed
Equal
variances
not
assumed

Levene's
Test for
Equality of
Variances

F  Sig.

3.416 .092

3.000 .11

146 709

3.696

3.893

-.651

-.683

-2.468

-2.386

df

8.913

1

9.179

1"

8.379

t-test for Equality of Means

Sig. (2-
tailed)

.004

.004

.529

511

.031

.043

Mean
Difference

19.0587

19.0587

-56.2118

-56.2118

-13.8469

-13.8469

Std. Error
Difference

5.15716

4.89563

8.01053

7.62657

5.60968

5.80356

Table 2. Independent samples t-tests for back button, link and contents list usage.

160

95% Confidence
Interval of the

Difference
Lower Upper
7.70784  30.40950
7.96747  30.14988

20 ga0gs 1241926
22 41317 11.98957
26.19369 -1.50006
27.12530 -.56845
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Appendix 5.27. SPSS output for analyses of the usability problems in experiment 2

part C.
Std. 95% Confidence
N Mean Deviation  Std. Error Interval for Mean Minimum
Lower Upper
Bound Bound
Problem. ooing 7 74429 501427 189521 25054  11.7803 1.00
g;en"’t‘gzgs 6 106667 546504 223109 4.9315  16.4019 5.00
mgedded 7 102857  6.87300 259775 39293  16.6422 3.00
Total 20 9.3000 577745  1.29188  6.5961 12.0039 1.00
gpci)gllfms gzir:‘t%nts 7 6.7143 499047  1.88622 2.0989  11.3297 1.00
Sreating 6 08333 435507 177795 52630  14.4037 5.00
I'ifn"zse‘jded 7 91429 558058 210926 39817  14.3040 3.00
Total 20 85000 4.95772  1.10858 6.1797  10.8203 1.00
Total Problem  Using 7 132857 912349 344836 4.8479  21.7235 2.00
Severity Contents
g;i"’t‘gﬂgs 6 211667 1160029  4.73580 89929  33.3404 10.00
Embedded 7 204286 1578878  5.96760 5.8264  35.0308 5.00
Total 20 181500 1240660 277420 2343 239565 2.00
Table 1. Descriptive statistics for usability problems.
Kruskal Wallis Analysis of Variance by Ranks
\Y N Mean Rank
Problem Instances  Using Contents 8.43
Creating Contents 6 12.08
Embedded links 11.21
Total 20
Unique Problems Using Contents 8.07
Creating Contents 12.67
Embedded links 11.07
Total 20
Total Problem Using Contents 843
Severity Creating Contents 12.33
Embedded links 7 11.00
Total 20

Table 2, Total number of data points and mean rank for each condition for usability problems.

Test Statistics(a,b)
Problem Instances Unique Problems  Total Problem Severity
Chi-Square 1.400 2.064 1.491
df 2 2 2
Asymp. Sig. 496 .356 474

a Kruskal Wallis Test

b Grouping Variable: IV
Table 3. Chi-squared (or H) value for each condition and significance for usability problems.
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Maximum

15.00

19.00

20.00
20.00
14.00

15.00

18.00
18.00
26.00

36.00

52.00

52.00
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Appendix 5.28. The full set of “unique” usability problems that fell into each
category for each condition in experiment 2 part C.

USING A-Z INDEX CONDITION

General Confusion Category.

Unique
1D
,» VEts

34

Problem description ami context

The user comments that they are confused (eitter they are

trying to remember the different "lists", ie methods, or they

can't remember where they were) .

Text Content Category

Unique

1D

12

29

30

Problem description and context
W Sip!'®

The user says that the text doesn't say whether CW istine
consuming or labour intensive. [ says this on thispace] .

The user comments that the HE page isunclear because i
doesn't say what rardistics' means.

The user sugoests that itwould be better to have the ten
hauristicsbefore inthe text (Le. on the HE intropeace),
rather than after (i.e. on a separate page) so they would
know what haeuristics are.

Text Presentation Category

Unique
1D

21

22

Problem description and context

v
The user comments that the italic text explaining thet the
electronic text only presents formative evaluations isnot
very roticegble.

The user comments that 'formative' and 'sumative’ in
italics do not stand cut and are not very noticegble.

Using Aggregate Navigation Aids Category

Unique
1D

1

15

20

Problem description and context

The user comments that they are surprised that the pages
thet the embedded links link to are represented on the
contents listtoo.

The user comments that the screen istoo small (appears t
e referring to the text size on the contents list, rather than
the screen size. This seems tohave caused them toget lost
inprcoblem 14).

The user is fustrated at the dottedboxes that appear around
thepage title/odllets on the contents ligt. [Because the
pages are so close together on the contents lis-the
highlightingbox that appears around the last page you
clicked on overlaps page titles above and below iton the
i
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Criterion
IDs

2.2/1.2

Criterion
IDs

1.8

21

2.4/1.10

Criterion
IDs

Ur--

1.6

1.1/1.6

Criterion
IDs

1.3

1.6

11

Location

NV om .
-viy

ER intro

Location

CWdis

HE intro

Nielsen’s

Heurdistics

Location

Types of
UE

Types of
UE

Location

UE intro

ER intro

Types of
UE

Severity
2
Severity
2
2
2
Severity
o
2
2
Severity
2
2
2

Participant
Numbers

69

Participant
Numbers

59

67

67

Participant

Numbers

65

65

Participant
Numbers

59

61

65
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The user is confused as towhy some of the page ttleson

23 the contents list gopear tobe inred.

The user comments that someone with poor eyesight

24 wouldn’tbe able to read the contents list.

Navigation Predicting

Unique Problem description and context

ID

PG m '>? v*

31 The user is unsure where the nethod’embedded Link will
take them, [itlinks toOE method] .

42 The user expects that the usabilityproblems’ embedded

link will take them to examples of UPs. [fdoes rot.
takes them to a definition of UPs] .

Navigation Disorientation

Unique Problem description and context
D Jesmi: ! n Rk UL R Wiy
T yh~%‘\n-y; a

4 The usermakes apoint of reading through the text first
before going to the embedded links so theywill know
where they are. [Inplies caution about getting los].

14 The user is lost, [seems tobe because they clicked back too
farand forgot where they were] .

16 The user sugoests that there should e a link from HE
advantages toHE disadvantages (toprevent them cetting
I=).

17 The user comments that when you click through ssveral
pages you can forcet where you are (when looking fora
PECR) .

Navigation Efficiency

Unique Problem description and context

D *

2 The user is unsure whether to use the contents liscor the
embedded links tornavicate.

5 The user comments they have already been to thispage.

6 The user isunsure where information on formative
evaluation is. (Has to go back to seewhere itis rather
than being aole go straidght to iton the contents lis).

10 The user went to the wrong pace.

25 The user comments that the highlighted embedded links
make you want to follow them, but this takes time (e is
too slow/irefficient) .
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1.2 HE dis
1.6 UE intro
Criterion Location
IDs
1.2 OE intro
1.2 UE intro
Criterion Location
1D N
tomaR
11 UE intro
1.2 ER intro
1.10 HE advs
1.2 HE dis
Criterion Location
IDs
1.2 UE intro
1.8 Usahility,
Nielsen’s
istics
1.7 HE meth
1.7, 1.8 HE dis, HE
advs
1.7 OE intro

Severity

Severity

Severity

Appendix 5.28

2 65
2 67
Participant
Numbers
69
7

Participant

Numbers

59

6L

61

61

Participant

Numbers

59

59, 69

59

59,69

67
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26 The user comments that there are toomany embedded 1.7,1.1 OE intro, 2 67,69
links (especially when there are embedded links nested HE intro
within embedded links, and this is irefficient) .

27 The user is unsure where to go next to firda page they 1.2 Role of UE 2 67
haven't already seen.

28 The user comments that ifyou follow the embedded links 1.1 HE intro 2 67
from UE intro you have alreadybeen tohalf the pages on
the contents list.

33 The user comments trat there isa lotof information. 1.1/2.1 CW intro 2 69

35 The user suggests that there should a forward button. 1.10 UE intro 2 69

36 The user is surprised that they have already read this 1.8/1.3 Types of 2 69
jece=H UE

38 The user isunsure if there is anything else that they 1.2 UE intro 2 69
haven't already seen/read.

43 The user says "oops" when they clickedback fromC W 1.8 HE analysis 2 71
dis toHE amalysis. (They seem to have clickedback too
fan).

44 The user says "oops" when they clicked back tomap 1.8 Map home 3 s

home pace. [They then need some help adjusting the
window dividers to re-enter the electronic tex].

Understanding Text Category

Unique Problem description and context Criterion Location Severity Participant

1D IDs D i Numbers
.om: - .. * e 1 v

3 The user is unscertain what formative and summative 2.2 UE intro 2 59

mean (esn't read types of UE &) .

7 The user thinks that creating a prototype iscreatinga 2.2 HE meth 2 59
whole system that would be similar to the ideal system.

8 The user thinks that summative evaluation is similar to 2.2 HE meth 2 59
hauristic evaluation.
9 The user thinks that through iteration (formative 2.2 HE amalysis 2 59

evaluation) a "perfect" solution would be reached.

n The user isunsure what type of prablems identified by 2.2 HE dis 2 59
HE arenot real praolamns.

13 The user thinks thet UPs refers toproblems with 2.2 UPs 2 59
usahility, rather than usability prablems.

18 The user is confused because in the advantages it says 2.2 CwW dis 2 6l
that C W is cheap toperform and the disadvantages say
it'sacstly. [Has failed tonotice thet itsays et C W is
aostly compared to HE] .

19 The user is unsure of how the HE method can be used 2.2 HE meth 2 63
alongside OE.

32 The user isunsure what ERs are. [Hasn't visited thatpage — 1.2/2.2 UE intro 2 69
¥t

37 The user isunsure of their understanding of ERs. 2.2 UE intro 2 69
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39 The users comments sugoest they have forgotten
something on thispage (exactly what isunclesr).

40 The user is unsure of whether touse formative ar
sunmative with OE for the task. (Implies they haven't
noticed that all of the electranic text ison formative and
that formative would be more agoraoriate for the task) .

41 The user thinks that they could use OE and surmative
evaluations to prevent errs.

2.2

2.2

2.3

CREATING CONTENTS LIST CONDITION

Hardware Category

Unique Problem description and context
W <
17 The user comments that they pressed the wrong button on

themouse. [A ridght clickmenu pops ).

Text Content Category

Unique Problem description and context

ID

25 The user comments that the text keeps 'repeating’
(referring) back topreviously visited pages.

27 The user comments that every word in the text is
explained. When asked ifthis ishelpful they said "yeah,
job LN

Text Presentation Category

Unique Problem description and context
1D
45 The user suggests that more colour (in the interface)
would be good.
46 The user comments that because every page is the same i

ishard to concentrate.

Creating Aggregate Navigation Aid
Unique
1D »

Problem description and context
L] LN ] * °
Mil Liisn 1n 1
1 The user comments that they are putting the bullet points
on the contents list segparately so that they can read

through them. (Inmplies that the positioning oflullet
points as they appear isdiffiailt to reed) .

2 The user comments thet creating a contents listis
annoying.
3 The user clicked on Role of UE and two concept boxes

appeared. The user says thiswas because they were
pressed the shift button to try and select miltiple peges.
(Didch't really say much about this).
4 The user comments thet it'sapain that you have to drag
each page one ata time and thet you can't select miltiple
pages and drag them together.

5 The use carplains that ifyou use the milti-selector tool
[mulitple pages can be selected by dragging abox around
the required pages to select them] you have to group
together all the pages you want to select first.
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Criterion
IDs

1.3

Criterion
IDs

2.1

11

Criterion
IDs

, B e v

1i

Criterion
IDs

11

11

1.2

11

11

OE meth

UE intro

UE intro

Location

OE data

Location

OE cata

ER intro

Location

OE intro

OE intro

Location

ER intro

Types of
UE, UE
intro

Role of UE

Role of UE

Role of UE
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2
2
3
Se it
SO
2
Severity
/N
2
2
Severity
Severity

' syl

69

69

69

Participant

Numbers

64
Participant
Numbers
w. Ay
66

66

Participant

Numbers

72

72

Participant

Numbers

62

62,72

62

62

62
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6 The user comments that some page ttleson the contents 1.2 CW intro 2 62
list are different colours to others.

7 The user comments that when you visitapage the text in 1.2 CW intro 2 62
the contents list changes from brown back toblack, but
some pages stayblack. They are confused why some
pages are brown. They comment thatwhen they visit the
Page again and go to ancther page the colour will retim

to black.
8 The user suggests that there shouldbe an "'undd' buttn. 1.10 HE advs 2 62
9 The user has been trying tomove a group ofpages using 1.7 HE intro 3 62

the multi-selector, but itdich't select all pages [itmissed
the too and themiddle pages from the selectian].

10 The user suggests that the bag and bin should saroll down 1.10 HE intro 2 62
as the ocontents list gets bigger in the Nestor window.

n The user comments that the mouse scroller works in the 11 Nielsen's 2 62
text window, but not in the Nestor window. Heurdistics

12 The user is confused because two pages have got stuck 11 Nielsen’s 3 62
behind the bag and bin and appeared there without any Heuristics

dbvious action from the user (may have been because
they were scrolling up and down the pacg) .

24 The user is unsure whether they should put everypage in 1.2 HE intro 2 66
the text into the contents list.
36 The user wants to celete the references page kullet from 1.1/1.2 HE advs 2 68

the contents i, but isunsure how todo i [Instructed to
put itto one sice by the experimenter] .

42 The user comments that there im'tenough space in the 11 Cwdis 2 70
Nestor window forall of the pages on the contents list.

48 The user comments thet ifthere was another way of 11 UE intro 2 72
putting the pages into order in the contents list itmight be
improved.

49 The user suggests that navigation that showed (@ list) of 1.10 OE intro 2 72
where they had been, ie. firsthere, second there, would
be letter.

Navigation Predicting Category

Unique Problem description and context Criterion Location Severity Participant

1D IDs Numbers
' | . : | | a ;

16 The user notices thet 'formative' and 'sumative’ 1.2 UE intro 1 64

embedded links link to the same pace.

20 The user notices that all reference embedded links link to 1.2 Refs 1 64
the same pace.
35 The user is unsure whether the 'daa' embedded link in 1.2 OE intro 2 68

OE intro isthe same as the 'analysed' embedded link in
OE method. [They both linktoOE cita].

Navigation Disorientation Category

Unique Problem description and context Criterion Location Severity Participant
1D IDs Numbers
| H
The user comments that they feel lost when they have 1.2
e clicked on several embedded lirks and have been through ER i 5 72

several pages and they dn't know where they started
fram.
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Navigation Efficiency Category

Unique Problem description and context Criterion Location Severit.v. Participant

1D r 9 . IDs Numbers

18 The user comments thet they have to scroll down. 1.3 Nielsen’s 2 [
Heuristics

19 The user comments that they changed theirmind about 1.2 UE intro 2 [

goingback toUE intro ("main kit") using the contents
listand goes to HE instead. (Implies they are unsure

where to ).

21 The user cannot fird the page they want, (tarcet 1.2 Nielsen's 2 [
unclear) . Heuristics

22 The user comments that they have gone to the wrong 1.8 OE data 2 [
race.

23 The user is unsure whether they can fird the firstpage 1.7 CW intro 2 64

they looked at (looking for Usability or UE intxo).

26 The user comments thet there are different ways 11 UPs, UE 2 66
(embedded links and contents list) to go to the same intro
e,

28 The user comments thetbecause every word is 1.7 HE intro 2 66

explained by embedded links when you keep going to
the same page and have toclick (back) again to the

page that you wanted.
29 The user suggests that each page should be nurmbered. 1.10 ER intro 2 66
30 The user suggests that instead of having a embedded 1.10/2.4 CW amalysis 2 66

link toUPs, the text should explain what UPs are in
CW aralysis, because ifyou click the embedded link
you might foroet what the last page you were inwas.
3L The user comments that sometimes they fird itdiffiailt 1.1 HE aralysis 2 66
when there are links toclick. (Thismay be because they
et confused about where they have been) .

32 The user comments thet even though there are 11 OE meth 2 66
embedded links they fird iteasier touse the contents
list

33 The user comments that sametimes they fird iteasierto 1.1/1.2 CW meth 2 66

use the embedded links and sometimes they find it
easier to use the contents list.

40 The user is unsure where to go rext. 1.2 OE dis 2 70

41 The user is unsure whether they have followed all the 1.2/1.9 OE dis, UE 2 70, 72
embedded links/keen todll the paces. intro

50 The user is unsure of where they came across CW 1.2 UE intro, 72 3
aralysis and is trying to fird the method/embedded link CW intro

that they used to get to thetpage. [Looks inC W intro
and CWjiis]”

51 The user is unsure about which pages they haven’t 1.2 CW inro, 2 72
visited yet. CW meth
57 The user ishaving trodole finding information on 1.7 OE intro 2 72

quantitative and gelitative evaluation. [Seems tobe
looking for OE data, but cantremember the name of
thepage crwhere itig).
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Understanding Text Categor

‘ﬂnique " P ) S . Criterion Location Severity Participant
.IDs . n _ Numbers
moe ‘e
13 The user thinks that HE reveals "real-world" prdolams. 2.3 CW dis 3 62
14 The user thinks that HE allows the evaluator tomake a 2.3 CW dis 3 62

model of real world prabolanms.

15 The user thinks ttet C W irvolves real users. 2.3 CW dis 3 62

34 The user is unsure about where OE data fits into the 1.2 OE data 2 68
text. [They have to go back and check].

37 The user thinks thtet CW is only used in formative 2.3 CW advs 2 68
evaluations.

38 The user isunsure how formative, summative and OE 1.2/2.2 Types of UE 2 68
fit tooether.

39 The user comments thet the texts says that "access to 2.2 HE advs 2 68

users isdiffiallt” inHE advs. (This implies confusion
about the circumstances inwhich HE isusefil).
43 The user thinks that CW and HE aren't really "actiml 2.2 HE intro 2 70
evaluation methods". They think they are only "while
you're sill working on design'.

44 The user comments that they fird ithard to understand 2.2 HE meth 2 70
how the desinger can see what the userwould see
during a walkthrough.

52 The user is unsure whether OE and HE are evaluation 1.2/2.2, 1.7 OE intro, HE 3 72

53 The user comments that they have read through the text. 1.2/2.2 OE intro 3 72
three or four times, but they have forgotten which ones
(are the tedmiques) .

54 The user is confused thet OE includes interviews and 2.2 OE intro 2 72
questionaires - they thought that these would be
sgarate.

55 The user is unsure whether there are other types of 2.2 Types of UE 3 72
evaluation techniques [theyhave been to OE and types
of UE] .

56 The user is unsure about summative evaluation. 2.2 Types of UE 2 72

For the unique usability problems in the embedded links condition see appendix
4.27.
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Appendix 6.1. Experimental script for experiment 3.

Pre-checks

o Pack contents

Introductory information

Consent form.

Taskl- pretest

Task 2 -training

Task 3

Task 4- e-text questionnaire (inc usability and cog load questions)
Task 5 - task transfer

Task 6 - concept maps

OO0OOoOo0oooaoao

o Pencils, rubbers

o Clear IE history

0  Open training materials from C drive.

o Check materials are from C.

0  Only Nestor open

0 Check Nestor browser window is fully maximised
Intro

o I will be reading from my notes to make sure I remember everything and that I keep everything
consistent.

O Please read through the introductory information.

0 I'm doing a study investigating factors that affect the way that people use electronic texts.

o We're going to run through six tasks. The entire session should take about 1 4 hours.

o  All the data collected will be anonymous.

o Do you have any questions?

Administer consent form.

Pre-test and Demographic Questionnaire

O  Assign participant IDs.

First of all I'd like you to complete a pre-test questionnaire. Don't worry if you don't know the answer to
some ofthe questions- you are not expected to. It is not a test of your abilities, it is just to find out about
your background knowledge. If you don't know the answer just write WA'.

Training Task

o Could you all please open Nestor

0 These are some training materials- they are just to give you a chance to use some electronic texts and
to have a go at creating a map ofpages in the materials.

0 You have 10 minutes to read through the training sheet and explore the materials.

o Please follow the instructions on the training sheet as you go along.
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o Your start time is................ , you have 10mins, your stop time is............

After training...

o Please make sure you can check offall the items on the checklist on the last page.
O Any questions about using the electronic texts?

Task using the electronic text

o Please have a quick read through the task information sheet and tell me when you have finished
reading.

o I’'m going to come round and open up some more electronic texts for you.

o Open materials

o Check they are open from C.

o0 You will be given some electronic text materials on usability and usability evaluation.
o This information is very relevant to the module you are taking.

o I would like you to use the information in these materials to choose a usability evaluation technique
or combination of techniques that are appropriate for this setting.

o Youhave space to record your decision on the other side ofthe task sheet.
o For the creating map and adapting map conditions:

O You're also asked to create/adapt the map of'the pages in the materials, you can add links, delete
links, delete page bullets and rearrange the pages.

o The main focus of the task is for you to recommend a usability evaluation technique or techniques for
the City Music website.

o Please record your decision on the task sheet in the space provided.
o Do you have any questions?

o Now it's Xtime. Your start time is............. And you have 30 minutes so your stop time is.................
Go ahead...

Ownership Questionnaire
o Please click on the save icon (disk) on the Nestor tool bar.
o Close the materials.

O Here is a questionnaire to complete. Please respond according to your first reaction to each question.
Let me know when you have completed the questionnaire.

Written Transfer Task

o Please have a quick read through the task information sheet and tell me when you have finished
reading.

o Do you have any questions?

o This is similar to the previous task. I would like you to choose a UE technique (or combination) for
this setting and write about your decision in the spaces provided on the task sheet.

o Do your best, but remember this is not a test of your personal abilities.
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O Now it's Xtime. Your start time is................... And you have 20 minutes so your stop time
ISueeiereneeieneenens Go ahead...

Concept-Mapping Task
o Last task. Here's the information sheet, please have a quick read through it.

o I would like you to draw a concept map on usability and usability evaluation techniques from the info
you can remember from the materials.

o Do your best but remember it is not a test of your personal abilities.
o Do you have any questions?

o Now it's Xtime. Your start time is.... And you have 5 minutes so your stop time is.... (fill in on
sheet). Go ahead...

De-briefing
OK! This is the end ofthe study. Thanks very much for your participation! !!

The overall aim of the study is to look at the way people use electronic text materials with different
navigation aids.

Please don't discuss this study with any of your classmates until after your lecture on usability evaluation.
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Appendix 6.2. Task sheets for the training task for conditions in experiment 3.

EXPERIMENT 3 - EMBEDDED LINKS CONDITION

Training materials: The American Museum in Britain

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials.
If you have any questions please ask the experimenter.

Start time Stop time

How to use the materials

1. Text about the museum is presented in the browser window. You can move between pages by
clicking on the embedded links in the text. These appear as blue underlined text (see figure 1). Some
pages contain several embedded links, some pages have no embedded links. Once you have already
visited a page the embedded links that link to that page will change colour. Please practice accessing
pages using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of one screen you can scroll down to see the remainder of the text
using the scroll bar on the right hand side of the screen (see figure 1). Try this out on the 'Main
Collection' page of'the electronic text materials.

ag .M SP.

Back button

Where Is the American Museum?

The American Museum is located in Claverton Manor, Bath. The house was designed in a neo-classical
style by Sir Jeffry Wyatville, architect to George IV. Begun in 1820 and constructed of Bath stone, the
manor occupies a prominent position on a hill overlooking the valley of the River Avon and has spacious
grounds with sweeping lawns and flower gardens. It was here that on 26 July 1897 Winston Churchill, at
the age of twenty-three, made his first political ;beech. The manor was in private hands until it was
purchased by the museum's founders.

There is a lot to see

fqBtttjtlly fFEgTOR £lss 1 57 » Vi mu
Figure 1- The Nestor Browser window. . .
NOTE- Please do not press the Back button on the first page of the materials- "Where is the American
Museum'.

Ifyou want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.

Please tick offthe list below if you are happy with using each of these facilities:
0 Embedded links.

o Back button.
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EXPERIMENT 3 - USING MAP CONDITION

Training Materials: The American Museum in Britain

Participant ID:

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials.
If you have any questions please ask the experimenter.

Start time Stop time

How to use the materials

Back button

Text window

Map window Where Is the Amerl

The American Museum is located in Claverton Manor, Bath. The
house was designed in a neoclassical style by Sir Jeffry Wyatville,
architect to George IV. Begun in 1820 and constructed of Bath
stone, the manor occupies a prominent position on a hill overlooking
the valley of the River Avon and has spacious grounds with
sweeping lawns and flower gardens. It was here that on 26 July
1897 Winston Churchill, at the age of twenty-three, made his first
political speech. The manor was in private hands until it was
purchased by the museum's founders.

There is a lotto see and do at t merican Museum.

Embedded links

Figure 1. The electronic text materials.

The Text Window

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back’ button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off'the bottom of the window you can scroll down to see the remainder ofthe text

using the scroll bar on the right hand side of the text window (see figure 2). Try this out on the 'Main
Collection' page ofthe electronic text materials.
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The following is a list of period rooms and permanent installations in
the order in which they would be seen during a visit to the Museum:

1. New World Room 15. Opening ofthe West
2. 17th Century Keeping Room 16. North American Indians |
3. Entry 17. New Mexico Living Room f
4. Lee Room 18. New Mexico Morada Chap!
5. The Borning Room 19. Miniature Rooms
6. Pewter 20. Conkey's Tavern
7. Perley Parlor 21. The Shaker Exhit
8. Quilts and Other Textiles 22. The Pennsylvani;

Rep - '

23 Scroll bar

9. Deming Parlor

10. Craftmanship in Furniture 24. Greek Revival Room
} rWrP"U OA Kbu, rvitn*- PArir»,pm
I EeEEEEEEnE]

Figure 2. The electronic text materials- the scroll bar and window divider.

The Map Window

1. In the map window, a map ofpages in the materials is displayed. Each node of the map is called a
page bullet. You can visit any of the pages by clicking on the page bullet next to the title of the page
that you want to visit. Round bullets represent pages containing embedded links, square bullets
represent pages with no embedded links. Lines with arrows on them represent links between pages.
Complete lines represent actual embedded link links between pages, whereas dotted lines represent
additional conceptual links between pages (see figures 1 and 2). Now practice accessing pages using
the map.

2. Ifyou want to see more/less of the text or map, you can move the window divider between the text
and the map windows by clicking on the divider and dragging it into a desired position (see figure 2).
Please practice this now.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.oni/.

Complete the checklist below if you understand how to use each of these facilities:
0 Embedded links.
o  Back button.
O Accessing pages using the page bullet on the map (round bullets represent pages with embedded
links, square bullets represent pages without embedded links).
O m Moving the window divider.
0  You will not need to the bag and bin.
o Ifyou press back on the first page you will be taken out of the electronic texts. To return, click

on the forward button, then resize the window dividers.
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EXPERIMENT 3 - CREATING MAP CONDITION

Training Materials- The American Museum

Participant ID:

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials.
If you have any questions please ask the experimenter.
Please fill in your start and stop times (the experimenter will tell you these times).

Start time Stop time

How to use the materials

The Text Window

Figure 1. Nestor Navigator- Aspects of the embedded links and browser window.

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back' button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.3

3. Ifthe text goes off the bottom of the window you can scroll down to see the remainder of the text
using the scroll bar on the right hand side of the text window (see figure 1). Try this out on the 'Main
Collectionlpage ofthe electronic text materials.

The Map Window

1. As you move through the text a trace of your path through the materials is generated in the map
window on the left-hand side of the screen. This shows the titles ofthe pages you have visited, and
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links between them that you have traversed using embedded links (see figure 2). Notice this as you
navigate the embedded links in the text.

i~ The Main Collection

The following is a list of period rooms and
permanent installations in the order in which they
would be seen during a visit to the Museum:

1. New World Room 15. Opening

2. 17 Century Keeping Room 16. North Al

3. Entry

4. Lee Room

5. The Boming Room 19. Miniatur

6. Pewter 20. Conkeyjy,

7. Periey Parlor 21. The Shi;

Path trace 4

8. Quilts and Other Textiles 22. The Peri
Room L

9. Deming Parlor 23. Glass ¥

10. Graftmanship in Furniture 24 Greek Fr)

Figure 2. Trace of a path through the electronic text materials.

Representations ofa Page. When you open a new page the page title will appear in the Nestor
window. There will be a bullet point next to this title (see figure 3). The bullet for the page you
are currently displaying will be shown in red. All other bullets are shown in blue. Circular

bullets represent pages that contain embedded links, square bullets represent pages with no
embedded links.

Representations ofLinks. Lines with arrows on them represent links between pages. The arrow
shows the direction ofthe link (see figure 3).

Figure 3. Representations of links and pages in the Nestor window.2

2. You can access pages by clicking on the bullet next to the title of the page you want to visit, as well
as by using the embedded links and the back button (see section 1). As you explore the materials re-
arrange the bullets in the map to create your own map of the materials. Rearrange the shape ofthe
map by clicking and dragging the page bullets into a desired position. You can use this map to access
pages in the electronic texts. Practice using the map to access pages.
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Delete pages from the map by moving the pointer over their corresponding bullet for a page until a
red square appears around the bullet. Then click on the right mouse button. From the displayed menu
you can then select 'Delete' (see figure 4). Practice this by deleting the 'Gardens' page from the map.

tl & M ° y . N

»laitlitf»«TOR ft

Figure 4. Deleting a page and adding a link.

4. Add a link between 2 pages by moving the mouse pointer over the page bullet, until the red square
appears around the bullet. Then click on the right mouse button. From the displayed menu select
'Link' (see figure 4). A dotted line is then shown attached to the page bullet. You can click and drag
this line so it links to another page bullet on the map. When you do this a embedded link for the
linked page appears in the annotation window (see figure 5). Practice this by linking '"The Main
Collection' page to the 'Exhibitions and Events' page.

——————————— 1 m m m fiim m m
. - | r'
hlaISfﬂ I‘U) Slhi The Main Collection /
The following is a list of period rooms and
permanent installations in the order in which they
would be seen during a visit to the Museum: |
1. New World Room 15. Opening
2. 17th Century Keeping Room 16. North a ||
3. Entry 17. New Me;
4. Lee Room 18. New
5. The Boming Room 19. MiniaturJ
6. Pewter 20. Conkey|?J
7. Perley Pa 21. The ShilL;
8. Quilts and Embedded 22. The Per
link for newly Room °m
Li- .a ... linked page } ir
Annotation -
T e
window QLA Bicspy* » ett-.. 21
Ba 1

ilwWHATELSEJsdkE

Figure 5. Adding new links.

5.

You can also delete links. Click the right mouse button on the link you want to delete. Next select
Delete' from the displayed menu (see figure 6). Practice this by deleting the link between 'Where is
the American Museum?' and 'What is there to see?".
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The Main Collection

The following is a list of period rooms and
permanent installations in the order in which they
would be seen during a visit to the Museum:

1. New World Room 15. Opening!

2. 17 Century Keeping Room 16. North A f

Click here to e Room

delete the link e Boming Room
6. Pewter 20. Conkeyi
7. Perley Parlor 21. The Sh|
8. Quilts and Other Textiles 22. The Per|

Room I

Figure 7 shows an example of the type of map you might create for the materials on the American
Museum in Britain.

IURartlrf WESTOR

Figure 7. Example map of the materials.

If you want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.

Additional Points to Note

Bin and Bag- these are located in the bottom left-hand comer of the map window (see figure 8). You will
not need to use these during the experiment.

Pop-up previews- text summaries of a page pop up when you hold the mouse pointer over a page bullet
(see figure 8). These previews appear for a few seconds then disappear. Please try to avoid using these
during the experiment, as the aim ofthe experiment is to see the way that you use the text in the text
window.
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Where Is the American Museum?

The American Museum Is located In Claverton
Manor, Bath. The house was designed in a neo-
classical style by Sir Jeffry Wyatville, architect to

George IV. Begun in 1820 and constructed of
Bath stone, the manor occupies a prominent
. position on a hill overlooking the valley of the
bz 272 Iz Z J River Avon and has spacious grounds with

yie by3ujiIVy Wyilvia*, «Khyuel 15 Qo't™ sweeping lawns and flower gardens. It was here

that on 26 July 1897 Winston Churchill, at the
age of twenty-three, made his first political
speech. The manor was in private hands until it
was purchased by the museum's founders.

There is a lot to see and do at the American

Museum.

NESTOR .

Figure 8. Additional points- the bin, the bag and the pop-up preview.

Complete the checklist below if you are happy with using each of these facilities:

O

O

Embedded links.
Back button.

Accessing pages using the page bullet (round bullets indicate pages with embedded links, square

bullets indicate pages without embedded links, and red bullets indicate the page you are

currently displaying).
Rearranging pages in the map.

Adding new links to the map.

Deleting links/pages from the map.

Window divider.

You will not need to use the toolbar, pop-up previews or the bag and bin.
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Training Materials: The American Museum in Britain

The purpose ofthese training materials is to give you a chance to use some electronic text materials. The
materials contain information about the American Museum in Britain.

You have 10 minutes to read through this training information and explore the materials.
If you have any questions please ask the researcher.

Start time Stop time

How to use the materials

4 Start] tliTarta t-aciMtingwap-... ] SadatfngVED hriucto.. [ Tuner GEEla

jj % xesoB Interi, | RN ;537 1826

Figure 1. The electronic text materials.

The Text Window

1. Text about the museum is presented in the text window. You can move between pages by clicking on
the embedded links in the text. These appear as blue underlined text (see figure 1). Some pages
contain several embedded links, some pages have no embedded links. Once you have already visited
a page the embedded links that link to that page will change colour. Please practice accessing pages
using the embedded links in the materials.

2. You can access the last page you visited using the 'Back’ button on the browser toolbar (see figure 1).
Now use the back button to go back to the last page you visited.

3. Ifthe text goes off the bottom of the window you can scroll down to see the remainder of the text

using the scroll bar on the right hand side ofthe text window (see figure 1). Try this out on the 'Main
Collection' page of the electronic text materials.
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Figure 2. New links on the map.

The Map Window

L

In the map window, a map of pages in the materials is displayed. Each node on the map is called a
page bullet. You can visit any of the pages by clicking on the page bullet next to the title of the page
that you want to visit.

Round bullets represent pages containing embedded links, square bullets represent pages with no
embedded links. Red bullets indicate the page currently displayed.

Lines with arrows on them represent links between pages. Complete lines represent actual embedded
link links between pages, whereas dotted lines represent additional conceptual links between pages
(see figure 1).

Now practice accessing pages using the map.

As you navigate using the embedded links, any links that are not already represented on the map will
appear (see figure 2). If you have not already done so, notice this when you use the ‘special
exhibitions’ embedded link in the page “What is there to see?’

You can rearrange the shape ofthe map by clicking and dragging the pages into a position of your
choice. Practice this now.

You can delete pages from the map by moving the pointer over their corresponding page bullet, until
ared square appears around the bullet. If you click on the right mouse button a menu will be
displayed. Selecting 'Delete’ will delete the page bullet from the map (see figure 3). Practice this by
deleting the 'Gardens' page from the map.
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5. You can also delete links. Click the right mouse button on the link you want to delete. Next select
'Delete’ from the displayed menu (see figure 4). Practice this by deleting the link between '"Where is
the American Museum?' and 'What is there to see?.

Figure 4. Deleting a link.

6. You can add your own conceptual links between pages by moving the mouse pointer over the page
bullet, until the red square appears around the bullet. You can then click on the right mouse button.
From the displayed menu select 'Link' (see figure 5). A dotted line is then shown attached to the page
bullet. You can click and drag this line so it links to another page bullet on the map. When you do
this a embedded link for the linked page appears in the annotation window (see figure 6). Practice
this by linking 'The Main Collection' page to the 'Exhibitions and Events' page.
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Figure 6. New con ceptual links.

7. Ifyou want to see more/less of the text or map, you can move the window divider between the text
and the map windows by clicking on the divider and dragging it into a desired position (see figure 1).
Please practice this now.

Ifyou want to find out more about the American Museum in Britain, when the experiment is over, you
can visit their website at http://www.americanmuseum.org/.

Additional Points to Note

Bag and Bin - these are located in the bottom left-hand comer ofthe map window (see figure 7). You will
not need to use these during the experiment.

Pop-up previews- text summaries of a page pop up when you hold the mouse pointer over a page bullet
(see figure 7). These previews appear for a few seconds then disappear. Please try to avoid using these
during the experiment, as the aim of the experiment is to see the way that you use the text in the text
window.
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dfrSUMtl (¢JTdnetcapda I WeTR Inbox- OutlookExpr.ms) B aJtpttiBMtp trgtru... | ABjCrwtingmiiplretrmc... | #urttfcd-Pant | 1928

Figure 7. Additional points- the bin, the bag and the pop-up preview.

Complete the checklist below if you are happy with using each of these facilities:
o Embedded links.

o  Back button.

O  Accessing pages using the page bullet (round bullets indicate pages with embedded links, square
bullets indicate pages without embedded links, and red bullets indicate the page you are
currently displaying).

O Rearranging pages in the map.

o Deleting links/pages from the map.

O Adding new links to the map.

O Moving the window divider.

o  You will not need to use the toolbar, pop-up previews or the bag and bin.
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Appendix 6.3. Task sheets for the task while participants used the electronic text in
experiment 3.

Participant ID.:

Please read through this information sheet and follow the instructions. Please remember that we are
interested in assessing the materials rather than your personal abilities.

5.

The paragraphs below give details of a scenario for a usability evaluation. Read the evaluation-
scenario description carefully.

CityMusic Website

You work for a team ofusability consultants that have been employed to evaluate the usability of the
CityMusic website. CityMusic is a small music store that wants to develop a new website to sell CDs
and vinyl. The staffat CityMusic have developed some software-based prototypes. These prototypes
have limited content and functionality. Instead, they focus on site navigation and the overall 'look' of
the website. Staff at CityMusic want to get feedback about the usability of these prototypes.

There is a large budget for this usability evaluation. CityMusic are keen to have a highly usable
website in order to make their customer's online experience pleasurable and without problems.

CityMusic have allocated 3 months for the evaluation of their prototypes and they would like
feedback on any usability problems and redesign suggestions within this timescale. Any findings
from the usability evaluations will be taken into account and fed back into the design.

There are three others in your team ofusability consultants that you could use to help you in this
usability evaluation. However, they all have extremely busy schedules and it would be difficult to
involve them. Alternatively, potential users of the website are readily available and your consultancy
has its own usability lab.

You are presented with electronic text materials on usability and usability evaluation techniques.
Please read through the electronic text materials and use the information to select a usability
evaluation technique, or combination of techniques, that would be appropriate for use in the
above scenario.

[[For the creating and adapting map conditions:

7.

&

0.

You are also asked to adapt your navigation map. This is to help you navigate the electronic texts.
However, the main focus of this task is for you to choose a usability evaluation technique for the
above scenario.))

Please use the sheet overleafto record your choice of technique(s).

You have 30 minutes to read through the text and make your decision.

If you have any questions please ask the researcher before you start.

Your start and stop times will be shown below (to be completed by the researcher):

Start time

Stop time
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Please state your recommended usability evaluation technique(s) for the City Music website:

Give two reasons why you think this/these technique(s) is/are appropriate for the City Music website:

I.

2.

Give two reasons why you do not recommend the other technique(s) presented in the electronic
texts?
1.

2.
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Appendix 6.4. Questionnaire on ownership, usability and cognitive load given to
participants in experiment 3.

E-Text Questionnaire

Please read the instructions below and complete the following questionnaire on your feelings about using
the electronic text materials on usability evaluation.

Adapted from a questionnaire developed by Marina Milner-Bolotin (Milner-Bolotin, 2001).
Participant ID.:
The following statements on this questionnaire may or may not describe your feelings and beliefs about
using these electronic text materials. Please rate each statement by circling a number between 1 and 5
according to the following scale:

1: Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree
These statements should be taken as straightforward and simple descriptions of your attitudes. If you

think the statement is very true of you, circle 5; if a statement is not at all true of you, circle 1. Ifthe
statement is more or less true of you, find the number between 1 and 5 that best describes you.

Strongly Strongly
Disagree Agree
1.1found personal value in the use of the electronic text. 1 2 3 4 5
2 .1felt I had control over the use of the electronic text. 1 2 3 4 5

3 .1feel responsible for the usability evaluation decisions Imade 1 2 3 4 5
when using the electronic text.

4 .1felt that my progression through the electronic text materials 1 2 3 4 5
was guided.

5. 1think I will be able to use what I have learned from the 1 2 3 4 5
electronic text materials in other courses, and/or in everyday
life.

6.1had a sense of ownership for my use of the electronic text 1 2 3 4 5

materials to choose a usability evaluation technique(s).

7 .1felt responsible for my final choice of evaluation 1 2 3 4 5
technique(s).
8 .1think I had control over my progression through the 1 2 3 4 5

electronic text materials.

9 . 1felt responsible for the exploration of the materials 1 2 3 4 5
on usability evaluation.

10.1think that the skill I have learned when using these materials 1 2 3 4 5
will help me to succeed in the future.

11.1do not feel a personal responsibility for the decisions Imade 1 2 3 4 5
when using the electronic texts to choose a usability
evaluation technique.

Strongly Strongly
Disagree Agree
12. 1 felt ownership for my final choice ofusability 2 3 4 5

evaluation technique(s).
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13.1felt I was free to choose the way I progressed through
the electronic text materials.

14.1think freedom to decide the way you use electronic text
materials is very important to learning with these materials.

15.1found no personal value in the information in the electronic 1

texts.

16.1felt I could not access the pages I wanted to in the electronic 1

texts.

17. The electronic texts were very easy to use.

18.1 found it easy to work out how to access pages in the
electronic text.

19. It will be difficult to remember information in the electronic

texts.
20.1had no problems using the electronic texts.
21.1 found using the electronic texts enjoyable.
22.1would not use this type of electronic text again.

23.1could easily work out where I wanted to go in the
electronic texts.

24 .1 often had problems using the electronic texts.

25. The navigation aids always did what I expected.

26. It was difficult to work out how to use the electronic texts.
27.1found the using the electronic texts confusing.

28. It was not easy to find the information I needed in the
electronic texts.

29. IfT used the electronic texts again it would be easy to
remember how to use them.

30. The electronic texts were very difficult to use.

31.1 had to put a lot of mental effort into understanding the
information in the electronic texts.

32.1did not have to put a lot of mental effort into navigating
the electronic texts.

33.1 had to put a lot of mental effort into working out where
I was in the electronic texts.

34 .1often felt that I had too many things to think about at
once when using the electronic texts.
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35. It took little mental effort to work out where I was in the 1 2 3 4 5
electronic texts.
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Appendix 6.5. Task sheet for the written transfer task in experiment 3.

Participant ID:

Please read through this information sheet and follow the instructions.

L

Below you are given another scenario for a usability evaluation. Read the evaluation-scenario
description carefully.

Usability evaluation context:

A large telecoms company is creating software for writing short memos on mobile phones. You work
for a team of'usability consultants that have been employed to evaluate this software.

The telecoms company are in the early stages of their designs and have developed some paper
prototypes. The paper prototypes are in the form ofa cardboard model ofthe mobile phone to give
the impression of the size of the screen that users will be working on. Additionally, they have created
actual size screen shots of each of the screens that users traverse when undertaking typical tasks with
the memo software, such as adding a new memo. These screen shots can be stuck on to the screen of
the cardboard model.

Your team is made up of five usability consultants, three of which are also experts in mobile
computing. Access to users is also good. However, you don't have access to a formal usability lab.

The usability budget for this iteration of the project is relatively low. Also, as the telecoms company
want to keep the iterations short they have requested that you give them feedback on the usability of
their prototypes within just two weeks. Any findings from the usability evaluations will be taken into
account and fed back into the next design iteration.

Please select a usability evaluation technique, or combination of techniques, that would be
appropriate for this scenario. Please consider the information you read in the electronic text materials

when making this decision.

Please use the sheet overleafto record your record your choice of technique(s), and answer the
associated questions.

You are given 20 minutes to give this information. Please fill in your start and stop times (the
researcher will tell you these).

Start time

Stop time

Briefly explain what usability evaluation is (bullet points are sufficient):

Give brief details of each of the techniques presented in the materials and the advantages/disadvantages
ofusing each one to evaluate the memo software (bullet points are sufficient):
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Give brief details of your recommended usability evaluation technique for evaluating the memo software
and say why you think it is the best technique (bullet points are sufficient):
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Appendix 6.6. SPSS output for the reliability and validity checking for the pretest
(correlation) for data from experiment 3.

Correlations
Second Author’s

Marking Marking
Spearman's ho  Second Marking ~ Correlation

Coefficient 1.000 ,880(*)

Sig. (2-tailed) 000

N 15 15
Author’'s Marking  Correlation "

Coefficient .880(") 1.000

Sig. (2-tailed) 000

A 15 15

** Correlation is significant at the 0.01 level (2-tailed).
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Appendix 6.7. SPSS output for the internal reliability analysis for the ownership
section of the questionnaire.

*%%*** Method 2 (covariance matrix) will be used for this analysis *****x

RELIABILITY ANALYSTIS SCALE (ALPHA)
N of Cases = 32.00
N of
Statistics for Mean Variance Std Dev Variables
Scale 50.9667 44.3782 6.6617 13

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Squared Alpha

if Item if Item Total Multiple if Item

Deleted Deleted Correlation Correlation Deleted
o1 47.1667 41.0402 .3403 .2836 .7920
Q2 46.7000 41.7345 .2194 .3878 .7997
Q3 47.1667 37.1092 .5417 .7316 .7745
Q5 47.0333 39.4126 .3863 .6662 .7883
Q6 47.4333 35.1506 .6870 .6159 .7598
Q7 47.0333 35.2057 .6761 .7861 .7607
Q8 47.2333 39.6333 .2629 .5235 .8014
Q9 47.1333 38.2575 .4953 .5443 .7795
ol11 47.2667 35.0989 .5465 .7509 .7730
Q12 47.0333 36.0333 .7281 .7373 .7599
Q13 46.8667 41.9816 .1187 .2616 .8112
Q15 46.7000 39.5276 .5029 .3997 .7816
Q16 46.8333 39.6609 .2183 .6362 .8088
Reliability Coefficients 13 items
Alpha = .7981 Standardized item alpha = .8035
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Appendix 6.8. Marking scheme for the transfer task in experiment 3.

1) Briefly explain what usability evaluation is (bullet points are sufficient):[S marks]

description/purpose of usability evaluation
evaluating/testing/assessment/measurement of usability (investigating how easy a product is
to use) [2] (or [1] ifthey’ve partially fulfilled this),
identifying usability problems [2] (or [1] if they’ve partially fulfilled this),
bonus mark for description of usability or usability factors that might be looked for in a usability
evaluation [1]
any two from: ease ofuse, easy to remember, easy to learn, utility, efficiency, effectiveness

2) Give briesdetails of each of the techniques presented in the materials and the
advantages/disadvantages of using each one to evaluate the memo software (bullet points are
sufficient):

a) details of evaluation techniques and advantages/disadvantages |max 5 marks]
observation involves real users being observed while using/interacting/completing set tasks with
a system [1]
expert reviews
expert reviews involve experts using a system and identifying usability problems [1] or
heuristic evaluation involves experts using a system and checking for conformity to a
set of heuristics/rules/guidelines/principles [1]
cognitive walkthrough involves experts walking through set tasks (i.e. is task focussed)
[1] or
simulating the behaviour/mental processes of a typical user[l] or
and checking to see ifusers can achieve their task goals [1] or
focus is on learning through exploration [1]
up to [2] marks for advantages/disadvantages (i.e. 1 mark for one or two
advantages/disadvantages, 2 marks for several).
Good details of formative and summative evaluations and their advantages/disadvantages can get
1 mark.
N.B. just naming the techniques does not get any marks, they have to give some description.
However, when they don’t name a technique, a reasonable description that obviously relates to a
particular technique can get marks, depending on the quality of the description as above.
Also, specific data collection techniques (e.g. audio recording, video recording) if explained in
detail can get 1 mark.

3) Give b riesdetails of your recommended usability evaluation technique for evaluating the memo
software and say why you think it is the best technique (bullet points are sufficient):

a) brief details of selected technique[5]:
1- Stating technique name only. Formative or summative on their own gets no marks.
9 . . . .
3 - Good suggestions of how to use the techniques (one or two) - choosing task, choosing prototypes,
ordering of techniques, variations on the technique, participants, how data will be gathered, testing

environments, whether it will be formative or summative.

5- Several ofthe above + more detailed/advanced suggestions of how the technique would be employed
e.g. adapting heuristics for mobile phones (if heuristic evaluation is chosen).

b) why they have chosen that technique [5]:
0 - no explanation.

1- minimal explanation i.e. one advantage of the chosen technique(s) or disadvantage of other techniques
not selected e.g. cheap. No relation to the task setting.

3 - Several advantages of the chosen technique(s) that are appropriate for the given setting or

disadvantages of other discarded techniques. Or, one or two advantages that are related to the task setting
(constraints e.g. budget, timescales and access to users). Or, they have just stated several factors of the
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task setting which relate to the advantages/disadvantages of the chosen technique without explicitly
stating these advantages/disadvantages e.g. they choose heuristic evaluation, and say this is because there
is a low budget, short timescale and there is good access to experts.

5- Several appropriate advantages ofthe chosen technique(s) or disadvantages of other discarded
techniques and relation to the task setting.

Note: mark positively, i.e. marks are not deducted for errors.
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Example Solution

Briefly explain what usability evaluation is (bullet points are sufficient):[5]

Usability evaluation is the assessment of the usability of a system and has the purpose of either
identifying usability problems or giving some measure of usability, such as measures of effectiveness,
efficiency and how satisfying a system is to use.

Give b riesf details of each of the techniques presented in the materials and the
advantages/disadvantages of using each one to evaluate the memo software (bullet points are
sufficient):

The electronic text materials presented three techniques for usability evaluation: observational
evaluations, and two forms of expert review, heuristic evaluations and cognitive walkthroughs. The focus
of these techniques was on their use in a formative approach to usability evaluation where the results of
the evaluation are fed back into design. This approach is in contrast to summative evaluations where the
usability of a final product is assessed.

Observational evaluations involve observing users as they complete typical tasks and recording their
interactions with a system either by audio, video, interaction logging or pen and paper. Users are
commonly asked to give verbal protocols as they complete the tasks where they say any thoughts or
reactions that come to mind. The data about the users’ interactions is then analysed for usability
problems.

Heuristic evaluations involve expert evaluators assessing how well a system complies with a set of
heuristics, or rules/guidelines. Experts walkthrough a set of typical user tasks with the system and at each
stage of'the task check conformity to the heuristics. Any time that a heuristic is broken details of the
location of the problem are recorded on a coding sheet. At the end ofthe evaluation the problems are then
grouped and often ordered in terms of the most significant problems.

Cognitive walkthroughs are another form of expert reviews. It involves experts walking through a set of
typical user tasks trying to predict user's thoughts and behaviours. At each stage of'the task the expert
asks themselves questions related to user's goals- whether they will form the correct goal and whether
they can achieve it. Any time that there is a negative answer to these questions the location of the problem
is recorded. At the end of'the evaluation the problems are grouped and ordered for importance.

Give b rief details of your recommended usability evaluation technique for evaluating the memo
software and say why you think it is the best technique (bullet points are sufficient):

Due to the good access to experts, from both experts in mobile computing and HCI, the short timescale
and the low budget heuristic evaluation is the recommended technique for this setting since it is cheap and
quick to perform. Since the focus is on the evaluation of a mobile phone a set of heuristics, adapted from
Nielsen's to be specific to mobile phones, will be used. The experts can walkthrough the task of creating a
memo and at each stage of the task check whether the interface conforms to the heuristics.

Cognitive walkthroughs are not appropriate since these can be more expensive and time consuming and
there is a tight budget and time is short.

Although access to users is good, observational evaluations are not recommended because there is no

access to a usability lab, and observational evaluations can be potentially costly and the data analysis may
be time consuming.
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Appendix 6.9. SPSS output for the reliability and validity checking for the transfer
task (correlation) in experiment 3.

Correlations
Second Author’s
Marking Marking
Spearman'’s rho Second Marking Correlation ok
Coefficient 1.000 845(7)
Sig. (2-tailed) .000
N 13 13
Author’s Marking  Correlation ok
Coefficient 845(") 1.000
Sig. (2-tailed) .000
N 13 13

** Correlation is significant at the 0.01 level (2-tailed).
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Appendix 6.10. SPSS output for the reliability and validity checking for the
concept-mapping task (correlation) in experiment 3.

Correlations
Second Author’s

Marking Marking
Spearman's ho ~ Second Marking  Correlation

Coefficient 1.000 869(")

Sig. (2-tailed) .000

N 15 15
Author's Marking ~ Correlation "

Coefficient ,869(") 1.000

Sig. (2-tailed) .000

N 15 15

** Correlation is significant at the 0.01 level (2-tailed).
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Appendix 6.11. SPSS output for the internal reliability analysis for the cognitive
load section of the questionnaire in experiment 3.

***x*** Method 1 (space saver) will be used for this analysis ******%

RELIABILTITY ANALYSTIS - SCALE (ALP
N of
Statistics for Mean Variance Std Dev Variables
SCALE 12.0313 13.0635 3.6143 5

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
Q31 9.2500 7.9355 .5366 .5210
Q32 10.0000 9.4194 .5153 .5554
Q33 9.9375 9.0927 .4038 .5925
Q34 9.6250 8.2419 .5954 .5003
Q35 9.3125 10.8024 .0755 .7565*

‘Item removed due to low item total correlation.
Reliability Coefficients
N of Cases = 32.0 N of Items = 5

Alpha (5 items) = .6470 Final alpha (4 items) = .7565
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Appendix 6.12. SPSS output for the internal reliability analysis for the usability
section of the questionnaire in experiment 3.

****** Method 2 (covariance matrix) will be used for this analysis ***%*%

RELIA BILITY ANALYS SIS - S CALE (ALPHA)
N of Cases = 32.0
N of
Statistics for Mean Variance Std Dev Variables
Scale 61.0938 32.9264 5.7382 14

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Squared Alpha

if Item if Item Total Multiple if Item

Deleted Deleted Correlation Correlation Deleted
017 56.5938 28.7006 .5758 L7787 .8073
Q18 56.4375 30.1250 .4849 .6372 .8148
Q19 57.8750 29.8548 .2616 .3056 .8290
Q20 56.4688 29.5474 .5105 .6538 .8122
Q21 57.3438 28.4264 .3749 .4835 .8218
Q22 56.9063 29.1845 .2695 .2914 .8321
Q23 56.6250 27.5968 .6385 .6298 .8013
Q24 56.5313 29.2248 .6327 .5718 .8073
Q25 56.7188 29.6925 .3548 .5672 .8206
Q26 56.5625 29.5444 .2921 .5555 .8270
Q27 56.5313 26.7732 .6652 .6369 L7977
Q28 56.7813 26.2409 .5565 .5381 .8065
Q29 56.6875 26.6089 .6905 .7456 .7957
Q30 56.1563 31.2974 .5700 .6532 .8189
Reliability Coefficients 14 items
Alpha = .8251 Standardized item alpha = .8536
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Appendix 6.13. SPSS output for analyses of ownership in experiment 3.

Using Map
Adapting Map
Creating Map
Embedded links
Total

© 0 0

32

Table 1. Descriptive statistics for total ownership.

Kruskal Wallis Analysis of Variance by Ranks

\Y

Total Ownership  Using Map
Adapting Map

Creating Map

Embedded links

Total

Appendix 6.13

Table 2. Total number of data points and mean rank for each condition for total ownership.

Test Statistics a,b)

Total
Ownership
Chi-Square 5.618
df 3
Asymp. Sig. 132

a Kruskal Wallis Test
b Grouping Variable: IV

Table 3. Chi-squared (or H) value for each condition and significance for total ownership.

N
Using Map 40
Adapting Map 40
Creating Map 40
Embedded links 40
Total 160

Mean

4.4000
4.1250
3.7250
3.8500
4.0250

Table 4. Descriptive statistics for the control factor.

Liv
CONTROL Using Map
Adapting Map
Creating Map
Embedded
links
Total

Std. Std. 95% Confidence
Mean Deviation Error Interval for Mean Minimum
Lower Upper
Bound Bound
3.9519 57994 20504 3.4671 4.4368 3.23
4.2500 39385  .13925 3.9207 4.5793 3.77
3.6827 .38006  .13437 3.3650 4.0004 3.15
3.7981 50179 17741 3.3786 4.2176 3.08
3.9207 49717 .08789 3.7414 4.0999 3.08
N Mean Rank
8 16.75
8 22.69
8 12.19
8 14.38
32
Std. Std. 95% Confidence Interval
Deviation Error for Mean Minimum
Lower Upper
Bound Bound
63246 .10000 41977 4.6023 3.00
1.04237  .16481 3.7916 4.4584 2.00
1.01242  .16008 3.4012 4.0488 1.00
1.00128  .15832 3.5298 4.1702 1.00
96446  .07625 3.8744 4.1756 1.00
Mean Rank
40 96.15
40 87.43
40 66.24
40 72.19
160

Table 5. Total number of data points and mean rank for each condition for the control factor.
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Maximum

5.00
4.92
415
454
5.00

Maximum

5.00
5.00
5.00
5.00
5.00
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Test Statistics a,b)

CONTROL
Chi-Square 11.991
df 3
Asymp. Sig. .007

a Kruskal Wallis Test
b Grouping Variable: IV

Appendix 6.13

Table 6. Chi-squared (or H) value for each condition and significance for the control factor.

Using Map
Adapting Map
Creating Map
Embedded links
Total

40
40
40
40
160

Mean

3.6500
4.3500
3.5000
3.7750
3.8188

Kruskal Wallis Analysis of Variance by Ranks

v

RESPONSIBILITY  Using Map
Adapting

Map

Creating

Mep

Embedded

links
Total

Table 8. Total number of data points and mean rank for each condition for the responsibility factor.

Test Statistics(a,b)
RESPONSIBILITY
Chi-Square 18.192
df 3
Asymp. Sig. .000

a Kruskal Wallis Test
b Grouping Variable: IV

Table 9. Chi-squared (or H) value for each condition and significance for the responsibility factor.

N
)
Using Map 22
Adapting Map 24
Creating Map 24
Embedded links 24
Total U

Mean

4.0455
4.2017
3.9167
3.7500
4.0000

N
40

40
40

40
160

Std.
Deviation

72225
.75060
.65386
.84699
.76200

Table 10. Descriptive statistics for the value factor.

Std.

Std.

Deviation Error

1.14466  .18099
.83359  .13180
87706  .13868
94699 14973

1.00234 .07924

Table 7. Descriptive statistics for the responsibility factor.

Mean Rank

74.81
105.09

64.75
77.35

95% Confidence
Interval for Mean

Lower
Bound

3.2839
4.0834
3.2195
3.4721
3.6622

Upper
Bound

4.0161

4.6166
3.7805
4.0779
3.9753

95% Confidence

Minimum

1.00
2.00
2.00
2.00
1.00

Std. Error Interval for Mean Minimum
Lower Upper
Bound Bound
.15398 3.7252 4.3657 3.00
156322 3.9747 4.6086 3.00
13347 3.6406 4.1928 2.00
17289 3.3923 41077 2.00
.07859 3.8439 4.1561 2.00
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Maximum

5.00
5.00
5.00
5.00
5.00

Maximum

5.00
5.00
5.00
5.00
5.00
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Kruskal Wallis Analysis of Variance by Ranks

v

VALUE Using Map
Adapting
Map
Creating
Meap
Embedded
links
Total

Table 11. Total number of data points and mean rank for each condition for the value factor.

Test Statistics a,b)

VALUE
Chi-Square 6.294
df 3
Asymp. Sig. .098

a Kruskal Wallis Test
b Grouping Variable: 1IV2

Table 12. Chi-squared (or H) value for each condition and significance for the value factor.

N

22
24

24

24
A

Mean Rank
48.57

57.19
44.88
39.46
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Appendix 6.14

Appendix 6.14. SPSS output for analyses of the transfer task in experiment 3.

Written Using Map

transfer

task
Adapting
Map
Creating
Map
Embedded
links
Total

A Using Map

Adapting
Map
Creating
Map
Embedded
links

Total

B Using Map

Adapting
Map
Creating
Map
Embedded
links

Total

C Using Map

Adapting
Map
Creating
Map
Embedded
links

Total

D Using Map

Adapting
Map
Creating
Map
Embedded
links

Total

7
31

Mean

31.8750

45.0000
45.0000

37.8571

40.0000
37.5000

27.5000

55.0000

48.5714

41.9355
35.0000

70.0000

60.0000

34.2857

50.3226
22.5000

32.5000
25.0000

22.8571

25.8065
32.5000

50.0000

40.0000

45.7143
41.9355

Std.
Deviation

17.10002

16.47509
16.03567

11.85227

15.86401
7.07107

18.32251
23.29929

15.73592

19.56517
33.38092

30.23716
30.23716

15.11858

31.35643
16.69046

14.88048
17.72811

17.99471

16.48721
30.11881

21.38090
28.28427

22.25395
25.48455

Table 1. Descriptive statistics for the written transfer task.
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Std. Error

6.04577

5.82482
5.66947

4.47974

2.84926
2.50000

6.47798
8.23754

5.94762

3.51401
11.80194

10.69045
10.69045

5.71429

5.63178
5.90097

5.26104
6.26783

6.80136

2.96119
10.64861

7.55929
10.00000

8.41120
4.57716

95% Confidence
Interval for Mean

Lower
Bound

17.5790

31.2265
31.5938

26.8956

34.1810
31.5884

12.1820

35.5213

34.0181

34.7589
7.0929

44.7211

34.7211

20.3034

38.8209
8.5464

20.0596

10.1789

6.2148

19.7589
7.3200

32.1251

16.3538

25.1328
32.5877

Upper
Bound

46.1710

58.7735
58.4062

48.8187

45.8190
43.4116

42.8180
74.4787

63.1247

49.1120
62.9071

95.2789
85.2789

48.2681

61.8242
36.4536

44.9404
39.8211

39.4995

31.8540
57.6800

67.8749
63.6462

66.2958
51.2833

Minimum

10.00

15.00

25.00

20.00

10.00
20.00

.00

20.00

40.00

.00
.00

20.00

20.00

20.00

.00
.00

20.00
.00

.00

.00
.00

20.00
.00

20.00
.00

Maximum

60.00

60.00
65.00

50.00

65.00
40.00

40.00
80.00

80.00

80.00
100.00

100.00
100.00

60.00

100.00
40.00

60.00
60.00

60.00

60.00
80.00

80.00
60.00

80.00
80.00
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Kruskal Wallis Analysis of Variance

v

Total written Using Map

transfer task
Adapting Map

Creating Map
Embedded links
Total

A Using Map
Adapting Map
Creating Map
Embedded links
Total

B Using Map
Adapting Map
Creating Map
Embedded links
Total

C Using Map
Adapting Map
Creating Map
Embedded links
Total

D Using Map
Adapting Map
Creating Map
Embedded links
Total

~N oo o o

31

(o]

31

31

31

3

Appendix 6.14

Mean Rank
11.25

19.38
18.75
14.43

14.06
10.56
20.69
19.07

11.56
21.50
18.81

11.57

14.88
19.63
15.31
13.93

12.75
18.69
15.81

16.86

Table 2. Total number of data points and average rank for each condition for each aspect of the transfer task.

Test Statistics(a,b)
Total written
transfer A
Chi-Square 4.281 8.440
df 3 3
Asymp. Sig. 233 .038

a Kruskal Wallis Test
b Grouping Variable: IV

7.617

.055

2.195

533

1.929

.587

Table 3. Chi-squared (or H) value for each condition and significance for the written transfer task.
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Appendix 6.15

Appendix 6.15. SPSS output for analyses of the concept-mapping task in

experiment 3.

Quantitative Concept Map Marks

N
Using Maps 8
Adapting Maps 7
Creating Maps 8
Embedded links 7
Total 30

Mean

25.0000
25.2857
30.1250
25.5714
26.5667

Std.
Deviation

11.74734
4.82059

10.77613

10.11364
9.59771

Std. Error

4.15331
1.82201
3.80994
3.82260
1.75229

Table 1. Descriptive statistics for the quantitative concept map marks.

Levene

Statistic df1 df2

1.134 3

Sig.

26

.354

95% Confidence
Interval for Mean

Lower
Bound

15.1790
20.8274
21.1159
16.2179
22.9828

Upper
Bound

34.8210
29.7440
39.1341

34.9250
30.1505

Table 2. Levene test for homogeneity of variances for the quantitative concept map marks.

Sum of

Squares
Between Groups 139.349
Within Groups 2532.018
Total 2671.367

df

Mean Square

3
26
29
Table 3. Parametric Analysis of Variance for quantitative concept map marks.

Qualitative Concept Map Marks

N
Using Maps 8
Adapting Maps 7
Creating Maps 8
Embedded links 7
Total 30

Mean

39.3750
43.5714
40.9375
40.3571

41.0000

Std.
Deviation

19.49130
17.19115
17.57319
15.30445
16.68160

46.450
97.385

Std. Error

6.89121

6.49764
6.21306
5.78454
3.04563

Table 4. Descriptive statistics for the qualitative concept map marks.

Kruskal Wallis Analysis of Variance by Ranks

QUALITATIVE CONCEPT MAP MARKS

v

Using Maps

Adapting Maps

Creating Maps
Embedded links

Total

~N 0 N 0

30

AT7

Sig.
701

95% Confidence
Interval for Mean

Lower
Bound

23.0799
27.6723
26.2459
26.2029
34.7710

Upper
Bound

55.6701
59.4706
55.6291
54.5114
47.2290

Mean Rank
14.00
17.50
15.25
15.50

Minimum

10.00
19.00
15.00
14.00
10.00

Minimum

15.00
25.00
25.00
25.00
15.00

Table 5. Total number of data points and mean rank for each condition for qualitative concept map marks.

Test Statistics a,b)

QUALITATIVE CONCEPT MAP MARKS

Chi-Square
df
Asymp. Sig.

a Kruskal Wallis Test
b Grouping Variable: IV

.609
3
.894

Table 6. Chi-squared (or H) value for each condition and significance for the qualitative concept map marks.
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Maxim
un

47.00
33.00
49.00
37.00
49.00

Maximum

75.00
65.00
70.00
65.00
75.00
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Appendix 6.16

Appendix 6.16. SPSS output for analyses of cognitive load in experiment 3.

Using Map
Adapting Map
Creating Map
Embedded links
Total

© 0 0 oo

32

Mean

2.2500
1.9375
2.0938
3.0313
2.3281

Table 1. Descriptive statistics for cognitive load.

Kruskal Wallis Analysis of Variance by Ranks
N

\%
COGNITIVE Using Map
LOAD Adapting Map

Creating Map

Embedded
links
Total

8
8
8
8

32

Std.
Deviati Std.
on Error

.79057
.90386
51647
.68709
.82168

.27951
.31956
.18260
.24292
.14525

Mean Rank
15.56
11.88
14.31

24.25

95% Confidence

Interval for Mean Minimum
Lower Upper
Bound Bound
1.5891 2.9109 1.00
1.1819 2.6931 1.00
1.6620 2.5255 1.00
2.4568 3.6057 2.00
2.0319 2.6244 1.00

Table 2. Total number of data points and mean rank for each condition for cognitive load.

Test Statistics a,b)

COGNITIVE
LOAD
Chi-Square 8.002
df 3
Asymp. Sig. .046

a Kruskal Wallis Test
b Grouping Variable: IV

Table 3. Chi-squared (or H) value for each condition and significance for cognitive load.
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Maximum

3.50
3.50
2.75
3.75
3.75
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Appendix 6.17

Appendix 6.17. SPSS output for analyses of usability in experiment 3.

Using Map
Adapting Map
Creating Map
Embedded links
Total

o 0 o

32

Mean

4.4911
4.5893
4.3839
3.9911
4.3638

Table 1. Descriptive statistics for usability.

Std.
Deviati
on

.32941

27992
.30529
47754
40987

Kruskal Wallis Analysis of Variance by Ranks

\%
USABLITY Using Map
Adapting Map
Creating Map

Embedded
links
Total

Table 2. Total number of data points and mean rank for each condition for usability.

Test Statistics a,b)

USABLITY
Chi-Square 7.930
df 3
Asymp. Sig. .047

a Kruskal Wallis Test
b Grouping Variable: IV

Table 3. Chi-squared (or H) value for each condition and significance for usability.

o 0 00 o

32

Std. Error

Mean Rank

1

9.63

21.13

1

208

6.19
9.06

11646
.09897
10794
.16884
.07246

95% Confidence

Interval for Mean

Lower
Bound

4.2157
4.3553
4.1287
3.5918
4.2161

Minimum  Maximum
Upper
Bound
4.7665 4.00 4.86
4.8233 4.07 5.00
4.6392 3.93 4.79
4.3903 3.36 4.71
45116 3.36 5.00



U M Armitage

Appendix 6.18

Appendix 6.18. SPSS output for analyses of navigation maps in experiment 3.

N

Nodes Using 8

Map

Adapting 8

Map

Creating 8

Map

Total 24
Navigation Using 8
Links Map

Adapting 8

Map

Creating 8

Map

Total 24
Conceptual Using 8
Links Map

Adapting 8

Map

Creating 8

Map

Total 24

Mean

23.0000
23.0000
19.8750
21.9583
19.0000
22.8750
20.1250
20.6667
3.0000
5.1250
.2500
2.7917

Std.
Deviation  Std. Error

.00000 .00000
.00000 .00000

3.31393 1.17165
2.36789 48334

.00000 .00000
5.71808 2.02165
3.72012 1.31526
4.11431 .83983

.00000 .00000
3.52288 1.24553

46291 .16366
2.82811 57728

Table 1. Descriptive statistics for the navigation map measures.

Levene Statistic

Nodes
Navigation Links

Conceptual Links

10.612

6.173
21.333
Table 2. Levene test for homogeneity of variances for the navigation map measures.

dft

df2
2 21
2 21
2 21

Kruskal Wallis Analysis of Variance by Ranks

\%
Nodes Using Map

Adapting Map
Creating Map

Total
Navigation Using Map
Links Adapting Map
Creating Map
b Total

Conceptual Using Map
Links Adapting Map
Creating Map

Total

N

(o]

24

24

24

Mean Rank
15.50
15.50
6.50

10.00
15.06
12.44

15.50
17.50
4.50

95% Confidence
Interval for Mean

Lower
Bound

23.0000
23.0000
17.1045
20.9585
19.0000
18.0946
17.0149
18.9293
3.0000
2.1798
-.1370
1.5975

Sig.
.001
.008
.000

Upper
Bound

23.0000
23.0000
22.6455
22.9582
19.0000
27.6554
23.2351
22.4040
3.0000
8.0702
.6370
3.9859

Minimum

23.00

23.00

13.00
13.00
19.00
16.00
13.00
13.00
3.00
2.00
.00
.00

Table 3. Total number of data points and mean rank for each condition for the navigation map measures.

Test Statistics(a b)

Nodes
Chi-Square 14.930
df 2
Asymp. Sig. .001

a Kruskal Wallis Test
b Grouping Variable: IV

Navigation
Links

2177
2
.337

Conceptual
Links

18.233
2
.000

Table 4. Chi-squared (or H) value for each condition and significance for the navigation map measures.

209

Maximum

23.00

23.00

23.00
23.00
19.00
31.00
25.00
31.00

3.00
12.00

1.00
12.00



