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Introduction

We have designed the user interface for a (English -> Greek) computerised phrase book. We applied the GUIDE methodology [Red95]. In part A (pp. 2 – 40) the outcomes i.e. the products of each stage are given. What follows is a reflection on the design process.

‘We’ is used to refer to the author of this document and the developer of the interface for the system: myself. The system’s requirements were agreed beforehand and a copy is included in appendix A.

We feel that a demonstration is necessary to convey the proper functionality of the design and to demonstrate thorough comprehension of the theoretical background and the principles applied but nevertheless tried to describe them in this document. Appendix F provides screen shots of all the system windows in such a manner so the reader can ‘run’ the prototype by following the scenarios or the GUI design product (sections 2.2 & 5.). 

Numerous hand-sketched designs were made and only a sample of them is provided in appendix D. 

1. Users and usability specification

1.1 User Classes

There is only one user role for clients of the system (to use the system in order to familiarise with the Greek language) but we distinguish three different user classes:

Typical user, business user and ‘inexperienced with computers’ user.

The ‘typical user’ (fig. 1) is the main user the application is aimed at. His main characteristic is that he is experienced with computer use. The ‘business user’ (fig. 2)  is similar to our ‘typical user’ but they are using the system as part of their job (mandatory use). The ‘inexperienced user’ (fig. 3), as the name suggests, has not got much experience with computers.

User Class: Typical User

Characteristic 
Notes on characteristic
Requirements implied

Type of user 
Direct


Experience level of user
Novice / Intermediate / Expert / Transfer / Intermittent

ALL OF THESE!
Support for novice users must be available. 

Shortcuts and the ability to personalise the system should be considered for expert users.

Frequency of use of system
Very frequent use, but only over a short period of time (probably 1-3 weeks before a planned trip to Greece).
Very easy to learn.

Use choice status
Mandatory/Discretionary
First good impression.

Subjective satisfaction

Existing computer experience and skills
Intermediate to expert. Has used various applications (including web browsers) under Windows 95
Interface style should comply with Microsoft Windows 95 style.

Other systems used concurrently
Possibly, other (manual) Greek phrase books or dictionaries. A printer.
Try to provide similar layout as used in manual phrase books.

Educational / intellectual abilities 
Good level of literacy & numeracy 


Motivation for using the system and specific goals
Planned visit to Greece/

Interest in Greek language
Smooth introduction to the Greek language

Tasks performed
<See task model>


Age
10-107
Interface should not lean towards extremes: e.g. too colourful or too conservative/dull

Sex
Male & Female
Ensure no discrimination

Differences between users
Any imaginable
Make no assumptions

Physical characteristics/capabilities
Eyesight and general motor skills required


Language issues
Basic English required
All titles, labels, instructions etc must be in English

Extent of task knowledge needed
None required (knowledge of manual phrase books is a bonus / Familiarity with the Greek alphabet is an added bonus) 
For users that have never ‘seen’ the Greek alphabet, access to it should be provided.

Training received on system
None assumed, but reading the user manual is recommended 
Provide user manual

Learning style preference
Trial & Error 
Provide on-line help

Mode of use
Individual / pair / group
Screen should display information so as to accommodate for more than one pair of eyes

Fig. 1 
‘Typical user’, user class

User Class: Business User

Characteristic 
Notes on characteristic
Requirements implied

Type of user 
Direct


Experience level of user
Novice / Intermediate / Expert / Transfer / Intermittent

ALL OF THESE!
Support for novice users must be available. 

Shortcuts and the ability to personalise the system should be considered for expert users.

Frequency of use of system
Very frequent use, but only over a short period of time (probably 1-2 weeks before a planned trip to Greece).
Very easy and fast to learn.

Use choice status
Mandatory/Discretionary

But could use competitor system
Display screen regulations apply.

Ensure that functionality of manual system is at least provided

Existing computer experience and skills
Intermediate to expert. Has used various applications (including web browsers) under Windows 95 
Interface style should comply with Microsoft Windows 95 style.

Other systems used concurrently
Possibly, other (manual) Greek phrase books or dictionaries. A printer.
Try to provide similar layout as used in manual phrase books.

Educational / intellectual abilities 
Good level of literacy & numeracy 


Motivation for using the system and specific goals
Planned business trip to Greece

Autonomy & control over work
Speed of operation

Accurate in use

Tasks performed
<See task model>


Age
18-65
Interface look and feel should be business-like (serious)

Sex
Male & Female
Ensure no discrimination

Differences between users
Any imaginable
Make no assumptions

Physical characteristics/capabilities
Eyesight and general motor skills required


Language issues
Good English 
All titles, labels, instructions etc must be in English

Extent of task knowledge needed
None required (knowledge of manual phrase books is a bonus / Familiarity with the Greek alphabet is an added bonus) 
For users that have never ‘seen’ the Greek alphabet, access to it should be provided.

Training received on system
None assumed, but reading the user manual is recommended 
Provide user manual

Learning style preference
Trial & Error 
Provide on-line help

Mode of use
Individual / pair / group
Screen should display information so as to accommodate for more than one pair of eyes

Fig. 2
‘Business user’, user class

User Class: Inexperienced with computers

Characteristic 
Notes on characteristic
Requirements implied

Type of user 
Direct


Experience level of user
Novice / Intermediate / Expert / Transfer / Intermittent

ALL OF THESE!
Support for novice users must be available. Shortcuts and the ability to personalise the system should be considered for expert users.

Frequency of use of system
Very frequent use, but only over a short period of time (probably 1-3 weeks before a planned trip to Greece).
Very easy to learn.

Use choice status
Mandatory/Discretionary
First good impression.

Subjective satisfaction

Existing computer experience and skills
Very basic. Has only used simple applications like a word processor and a web browser
Interface should be simple and straightforward to use

Other systems used concurrently
Possibly, other (manual) Greek phrase books or dictionaries. A printer.
Try to provide similar layout as used in manual phrase books.

Educational / intellectual abilities 
Basic level of literacy & numeracy 
Avoid complexity wherever possible

Motivation for using the system and specific goals
Planned visit to Greece/

Interest in Greek language
Smooth introduction to the Greek language

Tasks performed
<See task model>


Age
7-107
Interface should not lean towards extremes: e.g. too colourful or too conservative/dull

Sex
Male & Female
Ensure no discrimination

Differences between users
Any imaginable
Make no assumptions

Physical characteristics/capabilities
Eyesight and general motor skills required


Language issues
Basic English required
All titles, labels, instructions etc must be in English

Extent of task knowledge needed
None required (knowledge of manual phrase books is a bonus / Familiarity with the Greek alphabet is an added bonus) 
For users that have never ‘seen’ the Greek alphabet, access to it should be provided.

Training received on system
None assumed, but reading the user manual is recommended
Provide user manual

Learning style preference
Trial & Error / Demonstration (possibly)
Provide on-line help

[image: image1.wmf]SEARCH

Mode of use
Individual / pair / group
Display information to accommodate for more than ‘one pair’ of eyes

1.2 Usability requirements

UR1
The system must be straightforward to use; it is essential to be able to find/view phrases quickly and easily.

UR2
The system must accommodate for experienced users allowing for customization and providing efficient, multiple ways to perform the same task.

UR3
 The system must be very easy to learn to operate.

UR4
The user’s initial reaction to the system must be positive.

UR5
The system should be pleasant to use, avoiding any frustration and removing any inhibitions on the user’s part to use it.

UR6
The user should have feedback on their actions and should be able to terminate actions they inadvertently made or cancel decisions they regret making. They should always be in control.

UR7
The system should clearly guide the user, aiding them to perform their tasks without having to resort to help often and by reducing the rate of errors possible at any one time. The system should allow error recovery.

A table for the requirements above follows (fig. 4). The scenarios that are mentioned in the table are located in the ‘Task Analysis’ section (specifically: section 2.2). 

The ‘Questionnaire’ we refer to, can be found in appendix B. 

Scenario A corresponds to scenario 1 of task 2. Scenario B is composed of scenario 1 of task 1, scenario 2 of task 2, and scenario 1 of task 3, being executed one after the other:

Scenario A
Task 2, scenario 1

Scenario B
Task 1, scenario 1

Task 2, scenario 2

Task 3, scenario 1

Reqt Ref
Usability attribute
Measuring instrument
Value to be measured
Worst acceptable level
Planned target level
Best possible level

UR1
Initial performance
Scenario A, after 1 minute talkthrough
Time to complete scenario tasks/actions
 1 minute
  45 seconds
  25 seconds

UR2
Expert performance
Scenario B, after prolonged use
Time to complete scenario tasks
  4 minutes
  2 minutes
  1.5 minutes

UR3
Learnability
Scenario B, after 20-30 minutes of use
Time to complete scenario tasks/actions
  5 minutes
  2.5 minutes
  2 minutes

UR4
First impression
Observation during Scenario A
Number of negative remarks
2 negative remarks
0 negative remarks
0 negative remarks

UR5
Subjective satisfaction
Questionnaire

[S.S]
Total score
5
8
9

UR6
Control
Questionnaire [C]
Total Score
5
8
9

UR7
User guidance
Questionnaire [U.G] /Observation
Frequency of resorting to help
6
8
9









Fig. 4   Usability requirements specification table

2. Task Analysis

The tasks (that can be) performed while using the system are taken from the document of appendix I and from conversing with potential users.

2.1 Task Model

[image: image2.wmf]

Restaurant


Semantics

· Each task is represented by a rectangle:  e.g.

· [image: image3.wmf]

Enter text here

If a task cannot be broken down any further, we place a line below it:

· If a task can be broken down to sub-tasks, they too are represented by rectangles.

· [image: image4.wmf][image: image5.wmf]

If there is no space to ‘draw’ the sub-tasks we continue further down and denote it by attaching to the task this: 

· A plan showing the order of ‘execution’ for sub-tasks is given.

· Notes aiding the reader to understand the diagram are shown in blue italics.

· [image: image6.wmf]CATEGORIES

It should be noted that the further a task is broken down the more we move towards computer actions rather than goals, for the user. Wherever it is particularly obvious that the task at hand is a direct computer action, we show it by making the rectangle’s frame thick: 

Plan notation

What to show
How to show it
Example
Explanation

and
,
Plan 3: 1, 2
Task 3 is carried out by executing 3.1 and 3.2 in that order

or
|
Plan 2.3.1 : 1|2
Task 2.3.2 is carried out by executing 2.3.1.1 or 2.3.1.2

optionality
( )
Plan 1: 1|2, (3)
Task 1 is carried out by executing 1.1 and 1.2 in that order, optionally followed by 1.3

repetition
*
Plan 2: 1, 2*, (3)*
Task 2 is carried out by executing 2.1 and 2.2 in that order. Following that, either 2.2 can be performed any number of times or 2.3 can be performed a number of times (intercepted by 2.2 at any point)

condition
shown by note 
It makes no sense to perform 4 unless 2.3.4 has been performed at least once

note
blue italics
Any other order is acceptable

TASK MODEL DIAGRAM
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2.2 Task scenarios

When first producing the task scenarios we just described the task at hand and on the second pass
 we broke it down to actions matching each one to an object action. The latter outcome is what we present here. Italics are used to show actions that are not computer related and therefore have no corresponding object actions.

Task 1: Obtain Info

Scenario 1 – Information on the country

Background
The user wants to view and print the information on Greece. They are looking for the telephone number of the tourist office in Athens.


Go to “Information on Greece”
[CountryInformation.Show]


Browse through document to find the desired information



Print the information
[Printer.Print(GreeceInfo)]


‘Close’ information
[CountryInformation.Hide]

Scenario 2 – Information on the language and print it

Background
The user wants to view the information on the Greek language. They are looking for the pronunciation of Greek compound vowels.


Go to “Information on Greek language”
[LanguageInformation.Show]


Browse through document to find the desired information



Print the information
[Printer.Print(GreekInfo)]


‘Close’ information
[LanguageInformation.Hide]

Task 2: Obtain phrase

Scenario 1 – Locate phrase after selecting appropriate category, listen to it, 

select it for printing and then remove it from printing!

Background
The user wishes to locate, listen and add for printing the phrase “What time does the performance start?” 

User thought
Where would this phrase be…? Let’s try category ‘Entertainment’…



Select the category ‘Entertainment’
[Category.Select]


Browse to find phrase



Read and select the required phrase
[Phrase.Select]


Listen to female voice pronouncing it
[Phrase.PlayF]


Add it for printing
[PrinterContents.Add(Phrase)]

Background
The user realises they have already printed this phrase earlier


Deselect phrase for printing
[PrinterContents.Remove(Phrase)]

Scenario 2 – Locate phrase through search, delete a phrase, change another 

Background
The user desires to delete any phrases containing the word ‘car’ because they do not drive a car and they are going to Greece on their motorbike!


Choose the category ‘All’
[Category.Select]


Enter keyword ‘car’
[Category.SetKeyword(Keyword)]


Perform search
[Category.Search]


Locate phrase “How much to rent that car” (2 phrases in search results only)
[Phrase.Select]


Delete phrase from system
[Phrase.Delete]

Background
At this point the user realises that the other phrase from the search results could be ‘changed’ to suit their needs


Locate phrase “My car has broken down’
[Phrase.Select]


Change ‘car’ to ‘motorbike’ on English part
[EnglishPart.Change()]


Change ‘…’ to ‘…’ on Greek part
[GreekPart.Change()]


Change ‘…’ to ‘…’ on Greeklish part
[GreeklishPart.Change()]

Task 3: Add phrase

Scenario 1 – Add phrase “I like the color but not the style” to category ‘Shopping’

Background
The user wants to add to the system the phrase “I like the color but not the style”, under the category ‘Shopping’.


Select the category ‘Shopping’
[Category.Select]


Enter English part
[EnglishPart.CreateNew]


Enter Greek part
[GreekPart.CreateNew]


Enter Greeklish part
[GreeklishPart.CreateNew]

Task 4: Print selected phrases

Scenario 1 – Printing 3 phrases that were selected for printing earlier

Background
The user, having selected earlier 2-3 phrases for printing, now decides to actually print them.


Click on ‘Print Selected Phrases’
[Printer.Print(PrinterContents)]

Scenario A, mentioned in the usability specification table, corresponds to scenario 1 of task 2.

Scenario B is composed of a series of scenarios executed one after the other:


scenario 1 of task 1, scenario 2 of task 2 and scenario1 of task 3. 

3. User Object Modeling

3.1 User Object Model

3.2 Glossary

Term
Definition

Add
an action on PrinterContents, selecting a Phrase to be Printed in the future. 

catName
an attribute of PhraseCategory holding the name of the category (as string).

Change
an action on EnglishPart, GreekPart and/or GreeklishPart, by which the user can alter parts of an existing phrase, to fit their needs. 

countryInfo
an attribute of object CountryInformation, holding text which gives some useful information on Greece as a country.

CountryInformation
an object containing some useful information on Greece as a country (tourist offices numbers, internet sites on Greece, etc.). It inherits the actions of the GreekInformation object, i.e. Show and Hide.

CreateNew
an action on EnglishPart, GreekPart and GreeklishPart, by which the user can create and add to the phrase book a completely new Phrase. 

currentDocument
an attribute of Printer, representing the document that is currently being printed. 

Delete
an action on Phrase, deleting it from the phrase book i.e. all its attributes are deleted, and no actions can be performed on it. 

documentWithSelections
an attribute of PrinterContents, containing all the phrases Added to PrinterContents (selected for printing).

engSentence
an attribute of EnglishPart, holding text which expresses an English phrase. 

EnglishPart 
an aggregate object of Phrase. It has the engSentence attribute, on which the actions Change or CreateNew can be executed

enPart
an attribute of Phrase, corresponding to an EnglishPart object.

grPart
an attribute of Phrase, corresponding to a GreekPart object

GreekInformation
an object which is the parent of two other objects, LanguageInformation and CountryInformation. 

GreekPart 
an aggregate of Phrase. It has the grSentence attribute, on which the actions Change or CreateNew can be executed.

GreeklishPart 
an aggregate of Phrase. It has the grlSentence attribute, on which the actions Change or CreateNew can be executed.

grlPart
an attribute of Phrase, corresponding to a GreeklishPart object

grlSentence
an attribute of GreeklishPart, holding text which represents a ‘Greeklish’  phrase.

grSentence
an attribute of GreekPart, holding text which represents a

Greek phrase.

Hide
an action of the LanguageInformation object and CountryInformation object, taking away from screen the contents of the object. 

keyword
an attribute of PhraseCategory, holding the word that the user has typed in, to Search the category.

langInfo
an attribute of object LanguageInformation, holding text which describes some general aspects of the Greek language.

LanguageInformation
an object containing some general information on the Greek language (introduction, alphabet, compound letters, punctuation, grammar). It inherits the actions of the GreekInformation object, i.e. Show and Hide.

Phrase
an object consisting of an enPart, a grPart and a grlPart. It also has a voice atribute, i.e. a wav file with the pronunciation of its GreekPart.

PhraseCategory
an object containing a number of Phrases

PlayF
an action on Phrase, by which the user can listen to the Phrase’s grPart pronounced by a female voice.

PlayM
an action on Phrase, by which the user can listen to the Phrase’s grPart pronounced by a male voice.

Print
an action on Printer, by which the currentDocument is printed. 

Printer
an object containing a currentDocument that is Printed, with a status indicating whether it is currently Printing or not. 

PrinterContents
an object containing all Phrases selected to be printed 

Remove
an action on PrinterContents, deselecting a Phrase previously Added to the PrinterContents. 

Search
an action on a PhraseCategory, by which the user can search for a particular Phrase within the category by inserting a keyword.

Select
an action on Phrase with which the user can choose their phrase so that they can perform actions on it. 

Select
an action on PhraseCategory, with which the user can choose their phrase category so that they can get the corresponding Phrases displayed 

selected
an attribute of PhraseCategory which can have value Yes or No (selected / not selected).

SetKeyword
an action on PhraseCategory, setting the keyword (that gets used in the Search) 

Show
an action on the LanguageInformation object and the CountryInformation object, bringing on screen the contents of the object. 

status
an attribute of Printer, indicating whether it is ‘idle’ or in the process of  ‘printing’.

voice
an attribute of Phrase, corresponding to a wav file with the proper pronunciation of the Phrase’s grPart. 




4. Style guide definition

4.1 Standard Controls (Windows 95 environment)

In this section we just show the controls we selected to use from the Windows 95 environment.

Button

Action: Click, and an action gets executed

Font: MS Sans Serif, Bold, 8

Color: &H00FFC0C0& , for the ‘Category’ buttons


&H8000000F& , for all the rest

Capitals: No, for category buttons


   Yes, for all the rest

TextBox

Action: entering text, selecting text within

Font: MS Sans Serif or Symbol, Regular, 8

Background color: &H80000005&

ListBox

Action: Select an item from a list

Font: MS Sans Serif or Symbol, Regular, 10

Background color: &H80000005&

ComboBox

Action: Select an item from a drop down list

Font: MS Sans Serif, Regular, 8

Background color: &H80000005&

Icon

See picture on SoftButton.

Also used in message boxes

SoftButton

Like button, but appears on toolbar.

It represents a menu function

Instead of a name it has an icon whish represents the action that gets executed

When just positioning the mouse pointer on it, it becomes 3-D and a ToolTip shows the action’s name

Label

Just displays text

Used for giving instructions to the user or 

describing area of the screen (in which case they are underlined)

ScrollBar

Action: Clicking on the top or bottom arrows gets the ListBox or ComboBox text to move down or up correspondingly

RadioButton

Action: click and thus select the desired option.

Note: Only one can be selected at any one time.

4.2 Design Principles

What follows is a selection of guidelines we have decided to adhere to, while building the system’s interface. A number of sources were used, each offering numerous heuristics. We only chose those we thought were relevant to this project and we indicate the source of each one.

· Consistency: This refers to consistent sequences of actions in similar situations, as well as identical terminology in prompts, menus, help screens etc. [Shn92]

· Shortcuts: These should be provided for frequent users, to reduce the number of interactions and to increase the pace of interaction. [Shn92]

· Informative feedback: For every operator action, there should be system feedback (either modest or substantial, depending on the frequency and importance of actions. [Shn92]

· Locus of Control: Users should feel ‘in charge’ of the system and that it responds to their actions. [Shn92]

· Memory load: Limitations of human memory require that displays be kept simple and information provided at all times. [Shn92]

· User familiarity: The interface should use terms and concepts that are drawn from the experience of the anticipated class of user. [Som95]

· Minimal surprise: Users should never be surprised by the behaviour of the system. [Som95]

· Recoverability: The interface should include mechanisms to allow users to recover from their errors. [Som95]

· User Guidance: The interface should incorporate some form of context sensitive user guidance and assistance. [Som95]

· Predictability: Support for the user to determine the effect of future actions based on past interaction history. [Dix98]

· Multitasking: Ability of the system to support user interaction pertaining to more than one task at a time. [Dix98]

· Customisability: modifiability of the user interface by the user or the system. [Dix98]

· Aesthetic and minimalist design: Dialogs should not contain information which is irrelevant or rarely needed. Extra information diminishes visibility. [Red95]

4.3 Window Hierarchy


OBJECT
CHARACTERISTIC(s)

Window
titleBar, closeButton, displayArea

MainWindow
toolBar, sidebar

ChildWindow
has parent

RoleWindow
‘CLOSE’ or ‘CANCEL’ button

MessageWindow
Has icon, is modal

WarningWindow



‘YES’ and ‘NO’ and ‘HELP’ buttons

icon = ‘Warning’

InformationWindow
‘OK’ and ‘DETAILS’ buttons

icon = ‘Information’

ErrorWindow
‘OK’ and ‘HELP’ buttons

icon = ‘Error’

Obviously, the further down we go in the hierarchy, the windows inherit the characteristics of the windows above. 

4.4 Design decisions/ features

4.4.1 Shortcuts

Shortcuts for everything have been provided.

The system can be used solely from the keyboard without even having a mouse connected, if the user wishes.

4.4.1 ToolTips

A ToolTip is text in yellow background that may appear when the mouse pointer is positioned over a specific object.

We have used ToolTips to show the following:


On a button: It shows the shortcut 


On a SoftButton: it shows the name of the function the button represents (taken form the corresponding menu item)


On a ListBox and ComboBox it shows the shortcut for moving through the available selections

4.4.2 Mouse

Icon

Over the Button: 

Over a TextBox:

When the system is busy doing something:

Pointing

At any object associates with a ToolTip displays the ToolTip.

At any object that has a shortcut, displays the shortcut.

Left click

Used to click a Button, menu item, to pull down a combo box, to scroll through combo and list boxes and to select an item in a list box.

Double click

Only has an effect on selected phrases in a ListBox (wherever that might be): Plays the Greek voice (male or female as selected by the radio buttons).

Right click

Wherever context sensitive help (‘What’s This?’) is available, right clicking brings it up.

4.4.3 Status bar

Any warning, error or information message is shown on the status bar irrespective of whether it is displayed via a message window. 

4.4.4 Tabs

By using the ‘tab’ key the user shall be able to navigate through the controls at display. Once they have navigated to a control, the latter being selected, they can perform the corresponding action by hitting ‘Enter’.

4.4.5 Beep

The system ‘beeps’ every time an action is performed. This has been decided so the user can associate a beep with a message on the status bar.

4.4.6 Modality

We have chosen not to restrict the user and (after examining each carefully) to make all windows modeless and to float over the main window. The only modal windows will be the message windows since the user should be protected by inadvertently not taking notice of them.

5. GUI design

In this section, we show the final product (version 1.0.1) with suitable explanations. Much of the final design is covered in section 4.4. Also the prototype (‘screen cuts’) can be found in appendix F. The reader might find it useful to get those pieces out and lay them in front of him/her now.

The main window (‘English -> Greek Phrase Book’) that the user gets when running the program is on page 29. The menus of the main window are shown below:



The window is ‘split’ in three areas. The top area consists of the titlebar, menubar and toolbar. The left area just displays an array of buttons representing the categories the user can choose from. The right area displays the phrases from the chosen category along with buttons representing the basic actions the user might want to perform on a selected phrase. 

So, the user clicks on a ‘Category’ and the phrases of that category get displayed on the bottom right part of the main window (the largest area of the window). Once the user has the phrases displayed they may select a specific phrase by just clicking on it. 

Once a phrase is selected they can: 

· listen to a Greek voice pronouncing the Greek part of the phrase,

· add the phrase for printing (resulting in a color change of the letters of the  phrase in question),

· remove it from printing (if it was added earlier while using the system),

· go back to the previous category they were browsing (if they were browsing a different category, of course, otherwise the ‘BACK’ button is disabled),

· by the same rationale go to the next category

The 5 actions just described are reflected on the 4 buttons at the bottom of the window. The ‘PLAY’ button that makes the Greek phrase heard, is either male or female depending on which radio button is selected. Listening to the phrase can also be achieved by double clicking on the phrase.

Other actions the user can perform on a phrase are to:

1. Delete it from the system. They can do this by clicking on the ‘Delete selected phrase’ menu item under the ‘Phrase’ menu. A warning – explaining that this action will cause the phrase to be deleted from the whole phrase book and therefore not being able to be viewed again – will get displayed and if the user wishes to continue the phrase gets deleted. (For the way ‘Warning’s are laid out see p.30)

2. Change the phrase. They can do this by clicking on the ‘Change selected phrase…’ menu item under the ‘Phrase’ menu. The window ‘Change phrase’ appears with the phrase parts filled in. ‘CHANGE IT’ brings up an appropriate Warning message explaining how the changes are permanent and irreversible. If this window is not self-explanatory they can resort to ‘HELP’ or to the context sensitive help (‘?’).


Above is the main window. Here it was captured when the ‘Restaurant’ category was selected – the default is ‘All’. Naturally, there will not be only 3 phrases per category but do not forget this is just an interface design project. The categories displayed (on the left) are 14 in total with the category ‘All’ including all the phrases from all the other categories. The system will start with about 500 phrases in total.

When a phrase is changed or added (we shall examine this function shortly) then the number identification is appended with a ‘u’ (stands for user). In the screen shot above phrase 3 is such a case. At this stage we should note that there is an action the user can perform in order to remove all ‘added’ phrases, to ‘get back’ the ‘changed’ phrases in the original state and to ‘get back’ all the deleted phrases. The action is to click on the menu item ‘Restore Phrase Book’ on the ‘System’ menu. After a ‘Warning’ detailing the implications, the Phrase Book is restored in its original state.

It should be apparent by now that the system gives ‘Warning’s when certain actions are performed. We have not included the ‘Warning’ windows for each case rather we describe some of them, but we provide a ‘template’ for the ‘Warning’ windows:


It should also be apparent by now that there are functions that the system provides that can be performed irrespective of whether a phrase is selected or not.

One such function is adding a phrase to the system. When the user clicks on the ‘Add New phrase…’ menu item of the ‘Phrase’ menu the following window comes up:

Here, we should state that when a phrase is added to or changed in the system then there is no ‘voice’ associated with it. To successfully add a phrase, all three parts must be entered and a category (not ‘All’) must be selected. Failure to do so results in an ‘Error’ message (see top of next page). This will be the only ‘Error’ window shown; any others will conform to the same layout.


We established that the user has to choose a category for relevant phrases to be displayed but there is also an alternative way to getting relevant phrases displayed: by clicking on the ‘Search…’ menu item of the ‘Phrase’ menu. This results in the following window coming up:

In this window the user enters a keyword to search for. The keyword can be either English or Greek depending on which radio button is selected – the default is English. A category must be chosen from which the search results will be chosen. ‘All’ can be specified and thus searching the whole phrase book – the default is the category that was selected when the user initiated the ‘Search’ procedure. Once the user is satisfied with the settings, they may click on ‘SEARCH’ to actually perform the search. The results are displayed in the main window as if they belonged to a category. The only difference is that, instead of the name of the category at the top, the caption ‘Search Results’ is displayed and in addition, for each phrase a 3 letter reference appears in a fourth column, indicating the category the phrase belongs to.

Let us now examine how to print a set of phrases. We saw that when a phrase is selected, we can add it for printing. We can repeat this process with as many phrases as we like from as many categories as we wish. When we are satisfied with the phrase we have selected for printing we can click on the ‘Print Selected Phrases…’ menu item on the ‘System’ menu. The following window will appear:

In this window we can select and remove a phrase if we desire. We may or may not enter a title for the printout. This provides us, for example, with the ability to enter a whole category’s phrases for printing and then entering the category’s title. We may go back to the main window and keep selecting phrases for printing (watch them get added for printing “live”!). We may close the window and continue with our work, or we may actually decide to print the phrases. Note that double clicking on a phrase still causes the voice to be heard.

At this stage we have covered all functionality related to phrases. The phrase book also provides other information. This can be found under the ‘Information’ menu. Clicking on ‘Information on the Greek language…’ brings up the following window:

As the screen reads, there is a number of different pieces of information that may be displayed. One approach is to provide it all in a window like the one above and another is to provide ‘Tabs’ (which this developer is not very keen on) for the user to access quickly the information they are interested in. This window is not modal and remains open if not ‘CLOSE’d. Clicking on the ‘PRINT’ button prints the information. This printing should not be confused with printing selected phrases. The only commonality might be that both printouts would come out on the same printer. 

All the above applies to the information on Greece in general. To get the window ‘Information on Greece’ displayed just click on the ‘Information on Greece…’ menu item under the ‘Information’ menu. The next page, along with the ‘Information on Greece’ window shows what ‘Information’ windows look like in this system. This will be the only one we show. All other ‘Information’ windows will have the same layout.




Before having a look at the ‘Help’ menu, there is one menu item we have not examined: ‘Customise Toolbar…’ , which brings up the following window

Through this window we can customise the toolbar. Now might be a good time to have another look at the main window (p. 29). The bar that has a printer icon on it, is the toolbar. The printer icon corresponds to the ‘Print Selected Phrases…’ menu item. Each one of those icons corresponds to a menu item function. In fact, from left to right the icons correspond to the menu item functions of the list on the right of the above screen shot. If we wanted to add the ‘Information on Greece…’ menu item function on the toolbar, we would first select it on the list on the left and then click on the arrow facing right. This would result in the menu item description also appearing on the list on the right and on a corresponding icon appearing on the toolbar. We could continue in this manner to add or remove icons on the toolbar. ‘APPLY CHANGES’ closes the window and accepts the changes to the toolbar. ‘CANCEL’ closes the window and changes the toolbar back to the state it was before the ‘Customise Toolbar’ was opened. ‘REVERT DEFAULTS’ reverts the toolbar to the state it had when the system was first run.

The ‘Help’ menu has three menu items: ‘About Phrase Book’ (that brings up a dialog shown on the next screen), ‘Contents’ (the contents of help for the system) and ‘What’s This’ (the standard Windows context sensitive help). 

The latter turns the mouse icon to an arrow with a question mark next to it (see ‘Information on Greek language’ window, p.33) and when the user clicks on a control in the window, text similar to a ToolTip appears explaining what the control does/is for. The reader should have noticed that context sensitive help is offered on all child windows by clicking on the ‘?’ in the top right corner of the titlebar. Also, on almost all child windows a ‘HELP’ button appears.

The ‘Help Contents’ will contain all help documents accessed from the ‘HELP’ buttons and additional help topics. We only show part of it in the following window

Clicking on a red book ‘opens it up’ to present the help document it contains. Clicking on a document opens a window with the desired information. The next page shows the ‘About Phrase Book’ as promised, along with the application’s splash screen that appears on screen for a few seconds when the system is run.



6. Usability evaluation

A number of approaches were taken in order to evaluate the system. 

The ‘Usability requirements table’ is used as an evaluation measure, and we show it here taken from section 1.2 (including the actual observed results). We went through the system with a number of users timing them when performing the identified scenarios, observing them using the system and asking them questions as they got more familiar with it. Every time we revised the design and that reflected on all stages of the GUIDE methodology. 

The whole process took place a number of times and after each iteration a better system was produced. At some point we felt comfortable that we had satisfied all requirements, adhered to the stated guidelines, conformed to the desired style and generally satisfied all needs. At that stage we were at version 1.0.0 of the system (app. E). We found a few users that had not seen any of the earlier versions of the system and after timing and observing them use the system, they were given a questionnaire to fill (app. B). This lead to a final iteration, which actually involved refining and tuning the design to some fine detail, that resulted in the final version (1.0.1) that is located in appendix F.

To sum it up, had this been an intermediate evaluation report, it would be full of identified problems with the design leading to the decision of going through the design again. This is the final evaluation; by definition we do not need to go through an additional iteration and we are completely satisfied with the final product!

The table of figure 1 shows how well the requirements were met. The feedback we got from users (through questionnaires and conversations) shows full contentment on their part. A quote from a user was: ‘Very easy to use. Very informative and flexible…’. In addition, the system (1.0.0) was demonstrated to an HCI expert, and his reactions seemed to be most positive. Most – if not all – of his concerns had already been covered by the system.

Reqt Ref
Usability attribute
Measuring instrument
Value to be measured
Worst acceptable level
Planned target level
Best possible level
Observed results

UR1
Initial performance
Scenario A, after 1 minute talkthrough
Time to complete scenario tasks/actions
 1 minute
  45 seconds
  25 seconds
35 seconds

UR2
Expert performance
Scenario B, after prolonged use
Time to complete scenario tasks
  4 minutes
  2 minutes
  1.5 minutes
  2 minutes

UR3
Learnability
Scenario B, after 20-30 minutes of use
Time to complete scenario tasks/actions
  5 minutes
  2.5 minutes
  2 minutes
  2 minutes

UR4
First impression
Observation during Scenario A
Number of negative remarks
2 negative remarks
0 negative remarks
0 negative remarks
0 negative remarks

UR5
Subjective satisfaction
Questionnaire
Total score
5
8
9
8

UR6
Control
Questionnaire
Total Score
5
8
9
8

UR7
User guidance
Questionnaire/ Observation
Frequency of resorting to help
6
8
9
8










Fig. 1   Usability requirements specification table
Reflection

When designing the user interface for a system, the developer is faced with a number of decisions that have to be made. Usually these decisions are made either ‘from the developer for the developer’ or they are not made at all. To give an example, had we not followed a certain methodology (GUIDE) for designing this system, it would be easy to just design the system while having in mind how we view the system, what style we prefer and so on. In addition, certain issues that were successfully dealt with would not have been brought up at all had it not been for GUIDE.

Although, it is not possible to document how every single decision taken was based on applying the methodology, we can give indicatory examples of a few. 

Had we not gone through identifying user classes we might have ignored the fact that users inexperienced with computers will be using the system, and therefore place all ‘controls’ (buttons etc) on the menu. Had we not considered the ‘Business user’ we might have ended up with too colorful an interface.

Prior to performing task analysis, printing was conceived to be a universal action on the system. After breaking down the tasks and creating task scenarios, it was realised that printing phrases was very different to printing information.

Capturing the user’s mental model was most beneficial, and as an example we should note that had it not been for the user object model, the ‘Information’ menu would have probably ended up under the ‘Help’ menu. In addition, the glossary produced aided in creating a common language amongst the developer, the user and the interface terminology.

Producing a window hierarchy diagram was vital to structuring the system windows and specifically creating ‘templates’ for similar windows. Making design decisions on the style improved the aesthetics of the system (and not only).

Prototyping was intriguing (using paper and not software) and productive. This technique should definitely be considered for use even on its own (not within a methodology).

Having identified representative scenarios and having created a user requirements specification table was the determining factor on when to stop improving the system. They provided the quality measures of the design. (GUIDE has [Hix93] to thank for this…I think)

But following the process described in GUIDE was not the only contributing factor to this design. When compiling the style guide document, we stated several guidelines/heuristics [section 4.2] that were taken from various sources after appropriate research. 

Specific design decisions were taken in order to satisfy these principles, for example:

· Consistency amongst labels, buttons etc on all the system windows. 

· Provision of shortcuts. 

· Presence of a status bar. 

· The ability to not only add but be able to change and delete phrases

· Extensive use of ToolTips and help in general

· Absolute conformance to Windows 95 style

· Screen designs that do not clutter the display and thus overwhelm the user

· The ability to restore the phrase book to its original state

· Provision of context sensitive help everywhere

· Similar window layouts (add/ change, main window/ printer contents)

· Making modal only those windows that are absolutely necessary to be

· Toolbar customisation

· Information boxes that are informative but not over-informative

These decisions correspond to the guidelines identified on page 23.

Of course, GUIDE as a methodology is not perfect. We used most of its features but put our own touch where we considered it appropriate. For instance, we had to introduce the UML notation for the object modeling since the one GUIDE describes is not very convenient. Also, the task model notation had to be tuned to meet our needs. Documentation was very time consuming. In a real industry environment, we suppose that not everything would be formally documented otherwise the overhead can be significant. 

Finally, the process it describes cannot possibly be followed in the order prescribed. Applying it has been the definition of an iterative and incremental approach. We were practically building all stages at the same time. But this can be seen as strength by some, and a weakness by others. It probably depends on the project’s magnitude.

In a nutshell, GUIDE’s strength is the User Object Model. Confusion might arise in deciding what to place in the Style Guide (practical in real world?). Evaluation and Prototyping were of a good level, but have borrowed a lot from others on these areas. Having said that we have to admit that an advantage is that it is the only integrated GUI methodology. 

We enjoyed using it and the only difficulty encountered was deciding when to stop designing for the interface and move to the actual application design. We are very content with the overall outcome: all GUIDE stages were followed closely and the products of theses stages are complete. We feel that there is little room for improvement on this design!

APPENDIX A

Concept

The application is aimed at English speaking people that intend to visit Greece. The software will provide the user with a number of categories (such as ‘Restaurant’, ‘Beach’ etc) within which they will find expressions/phrases translated from English to Greek. In addition, it will provide the facility to print selected phrases and the option to add expressions/phrases to a certain category of their choice. Other functions might include an introduction to the Greek language (alphabet, pronunciation etc) and interesting web links for users with an internet connection. The target users for the software are people with experience in using Windows (but not necessarily of a high degree) and with a desire to familiarise themselves with the Greek language.

Functions such as changing and deleting a phrase or customising the toolbar and so on have been added.

APPENDIX B

Questionnaire for User-Interaction Satisfaction

Identification number: _________

Age: _____

Sex:
male
female

___________________________________________________________

PART 1: Type of System to be Rated

1.1 Name of software: Phrase Book (Greek / English)
1.2 How long have you worked on this system?

     less than 30 minutes

    30 minutes to less than 1 hour

    1 hour to less than 1 day

    1 day to less than 1 week

PART 2: Past Computing Experience

2.1 How many types of different computer systems, including mainframes and personal computers, have you worked with?

     none

3-4

     1


5-6

     2

             more than 6

2.2 Of the following devices, software and systems, check those that you have personally used and are familiar with:

keyboard

text editor

       colour monitor

numeric key pad
word processor
       time-share system

mouse


file manager/explorer
       workstation






electronic spreadsheets      personal computer






electronic mail

       floppy drive






graphics software
       hard drive






computer games
       compact disk drive

_____________________________________________________________________

SSPART 3: Overall User Reactions

Please circle the numbers which most appropriately reflect your impressions about using this computer system. Not applicable = N/A. There is room on the last page for your written comments. 

3.1
Overall reactions to the system:
    terrible

       wonderful



1   2   3   4   5   6   7   8   9        N/A

3.2





    frustrating                       satisfying

1   2   3   4   5   6   7   8   9        N/A

3.3





    dull

                 stimulating

1   2   3   4   5   6   7   8   9        N/A

3.4





    difficult     


    easy

1   2   3   4   5   6   7   8   9        N/A

3.5





inadequate power     adequate power

1   2   3   4   5   6   7   8   9        N/A

3.6





    rigid
                                  flexible

1   2   3   4   5   6   7   8   9        N/A

_____________________________________________________________________

PART 4: Screen

4.1   Characters on the computer screen
     hard to read
  easy to read

1   2   3   4   5   6   7   8   9        N/A

SS4.2   Were the screen layouts helpful?
      never

           always

1   2   3   4   5   6   7   8   9        N/A

        4.2.1   Amount of information that can

                   be displayed on screen

      inadequate

        adequate

1   2   3   4   5   6   7   8   9        N/A

        4.2.2   Arrangement of information 

                   on screen



      illogical                            logical


1   2   3   4   5   6   7   8   9        N/A

UG4.3    Sequence of screens


      confusing
                          clear

1   2   3   4   5   6   7   8   9        N/A

4.3.1   Next screen in a sequence
      unpredictable            predictable

1   2   3   4   5   6   7   8   9        N/A

4.3.2   Going back to the previous screen     impossible
                          easy

1   2   3   4   5   6   7   8   9        N/A

4.3.3   Beginning, middle and end of tasks   confusing
         clearly marked

1   2   3   4   5   6   7   8   9        N/A

_____________________________________________________________________

PART 5: Terminology and System Information

UG5.1  Use of terms throughout system
        inconsistent
    consistent

1   2   3   4   5   6   7   8   9        N/A

UG5.2   Terms on the screen
                                ambiguous
         precise

1   2   3   4   5   6   7   8   9        N/A
      5.2.1   Computer terminology is used
        too frequently      appropriately

1   2   3   4   5   6   7   8   9        N/A

5.3   Messages which appear on screen
         inconsistent             consistent





1   2   3   4   5   6   7   8   9        N/A

UG5.4   Messages which appear on screen
         confusing

  clear

1   2   3   4   5   6   7   8   9        N/A
C5.5   Does the computer keep you informed

        about what it is doing?


          never

           always

1   2   3   4   5   6   7   8   9        N/A
        5.5.1   Performing an operation leads to

               a predictable result

           never                           always

1   2   3   4   5   6   7   8   9        N/A

        5.5.2   User can control amount of feedback     never 

          always

1   2   3   4   5   6   7   8   9        N/A

_____________________________________________________________________

PART 6: Learning

6.1   Learning to operate the system

        difficult

              easy

1   2   3   4   5   6   7   8   9        N/A

6.1.1   Getting started


        difficult
                          easy

1   2   3   4   5   6   7   8   9        N/A

6.1.2   Learning advanced features
        difficult         
              easy

1   2   3   4   5   6   7   8   9        N/A

6.1.3   Time to learn to use the system
        slow
                          fast

1   2   3   4   5   6   7   8   9        N/A
6.2  Discovering new features

                   difficult
                         easy

1   2   3   4   5   6   7   8   9        N/A

6.2 Can tasks be performed in a

      straight-forward manner?


         never

         always

1   2   3   4   5   6   7   8   9        N/A

6.3.1   Number of steps per task

         too many

      just right

1   2   3   4   5   6   7   8   9        N/A

6.3.2 Steps to complete a task 

            follow a logical sequence

         rarely

         always

      1   2   3   4   5   6   7   8   9        N/A

      6.3.3   Completion of sequence of steps
         unclear

            clear

  1   2   3   4   5   6   7   8   9        N/A 
UG6.4   Help messages on the screen

         confusing 

clear

1   2   3   4   5   6   7   8   9        N/A

      C6.4.1   Accessing help messages                    difficult                           easy

1   2   3   4   5   6   7   8   9        N/A

      UG6.4.2   Content of help messages                 confusing
            clear

1   2   3   4   5   6   7   8   9        N/A

     UG6.4.3   Amount of help


          inadequate
      adequate

1   2   3   4   5   6   7   8   9        N/A

_____________________________________________________________________

PART 7: System Capabilities

7.1  System speed


                  too slow
              fast enough

1   2   3   4   5   6   7   8   9        N/A

7.2   How reliable is the system?

        unreliable

        reliable
1   2   3   4   5   6   7   8   9        N/A

       C7.2.1   System warns the user about

                  potential problems


        never
                      always

1   2   3   4   5   6   7   8   9        N/A
7.3   System tends to be

                     noisy 

             quiet

1   2   3   4   5   6   7   8   9        N/A

       7.3.1   Computer tones, beeps, clicks, etc.   annoying   pleasant

1   2   3   4   5   6   7   8   9        N/A

7.4   Are the needs of both experienced and

        inexperienced users taken into 

        consideration?  



       never

         always

  3   4   5   6   7   8   9        N/A

        7.4.1   Novices can accomplish tasks

knowing only a few operations
       with difficulty
          easily

1   2   3   4   5   6   7   8   9        N/A

        7.4.2   Experts can use features/shortcuts      with difficulty                easily

1   2   3   4   5   6   7   8   9        N/A

_____________________________________________________________________

PART 8: User’s Comments

Please write any comments you have in the space below.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Thank you for your time!

APPENDIX C

UML Notation

Obviously, not all of the notation is here; just what we used. 

It has been produced by using an evaluation copy of Rational Rose98 and was taken from [Fow97].


APPENDIX D

Intermediate GUI designs (not all of course)
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Fig. 3	‘Inexperienced with computers’, user class








<Task number>


<Task title>





<Task no.>





3.2.3


Enter Greeklish part





3.2.1


Enter English part





3.2.3


Enter Greek part





Plan 3.2: 1, 2, 3





3.1


Choose category to add phrase to





3.2


Enter phrase





Plan 3: 1, 2





3.


Add phrase





Adding a phrase involves choosing a category to add the phrase and actually entering the phrase. It should be noted here that the user does not have the option of choosing ‘All’; the category must be specified.   





2.3.3.3


Change Greeklish part





2.3.3.2


Change Greek part





2.3.3.1


Change English part





2.3.1.1


Listen to phrase in Greek female voice





2.3.1.2


Listen to phrase in Greek male voice





Plan 2.3.1 : 1|2  





Plan 2.3.3:  (1), (2), (3)


Any order is acceptable





2.3.2


Delete phrase





2.3.1


Listen to phrase





2.3.5


Remove phrase from ‘printer contents’





2.3.4


Add phrase to ‘printer contents’





2.3.3


Change contents of phrase





Plan 2.3: 1|2|3|4|5








2.3


Perform action on (located) phrase





Actions the user can perform on the chosen phrase are listening to it (male or female voice), deleting it from the system, changing it and selecting or deselecting it for printing. 





2.1.2.2


Choose category to search on





2.1.2.1


Enter keyword





Plan 2.1.2 : 1, 2  





2.1.2


Search





2.1.1


Select category





Plan 2.1: 1|2





2.1


Get set of relevant phrases displayed





2.3





2.2


Locate phrase





2.3


Perform action on (located) phrase





Plan 2: 1, 2*, (3)*


If 2.3.2 is performed, 2.2 has to be performed before 2.3 is performed again





2.


Obtain phrase





To ‘obtain’ a phrase, the user has to first get relevant phrases displayed: that is, either select a category where they believe the desired phrase resides or search for it based on a keyword entered. ‘Locate’ the phrase means selecting and reading it. Finally, they can perform a variety of ‘actions’ on it.





1.3


Print information (while viewing it)





1.2


View information on Greek language





1.1


View information on Greece





Plan 1: 1|2, (3)





2





3





1.


Obtain information





2.


Obtain phrase





3.


Add phrase





4.


Print selected phrase(s)





5.


Restore phrasebook





Plan 0: Any order


It makes no sense to perform 4 unless 2.3.4 has been performed at least once





0.


Use phrase book





Options when using the system include: ‘Obtaining information’ on the Greek language or Greece in general (and optionally printing it), ‘Obtaining a phrase’, ‘Adding a phrase’ to the system and ‘Printing the selected phrases’.





� CONTROL Forms.CommandButton.1 \s ���





� CONTROL Forms.CommandButton.1 \s ���





� CONTROL Forms.TextBox.1 \s ���





� CONTROL Forms.ListBox.1 \s ���





� CONTROL Forms.ComboBox.1 \s ���





� CONTROL Forms.Label.1 \s ���





� CONTROL Forms.ScrollBar.1 \s ���





� EMBED MS_ClipArt_Gallery  ���








� This was conducted having finished the User Object Modelling. For details on that see section 3.
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