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INTRODUCTION

CIT 711 — User Interface Design and Ergonomics tisree- credit unit
course of 20 units. It discusses the introductaesign, implementation
and evaluation of user interface. The course natericlearly designed
to enhance the understanding of students. The &ithi©course is to
equip you with the basic skills of studying and ersfanding the
concept of user interface design. The techniquesived will be
explicitly covered while evaluation procedures valso be discussed.
By the end of the course, you should be able tdidently study,
analyse and design a standard user interface.

This course guide gives you a brief overview of ttmrse content,
course duration, and course materials.

WHAT YOU WILL LEARN IN THIS COURSE

The main purpose of this course is to provide theessary tools in
analysing and designing user interface systemsakes available the
steps and tools that will enable you to make proged accurate
decision about necessary design technique whertbeeneed arises.
This, we intend to achieve through the following:

COURSE AIMS

. To introduce the concepts user interface desigreag@homics
) To describe the various techniques for designirgy uderface
o To describe the practical implementation of usegriace and
o To discuss the techniques for user interface etialua

COURSE OBJECTIVES

Certain objectives have been set out to ensurethleatourse achieves
its aims. Apart from the course objectives, evany of this course has
set objectives. In the course of the study, yolimged to confirm at the
end of each unit if you have met the objectivesasahe beginning of
each unit. By the end of this course, you shouldlile to:

recognise the essentials of good interface desigmiques
describe in general term, the concept of userfaxterdesign
illustrate and design a standard user interface

analyse an existing user interface design

explain the various types of challenges that céa@léencountered
in designing a good user interface

. describe the various process of implementing dssign
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. discuss how to evaluate a given design.
WORKING THROUGH THIS COURSE

In order to have a thorough understanding of thasmunits, you will
need to read and understand the contents, pralsgcgeps by designing
a standard user interface model.

This course is designed to cover approximately ¥&ks, and it will
require your devoted attention. You should do tker@ses in the Tutor-
Marked Assignments and submit to your tutors.

COURSE MATERIALS
These include:

Course Guide

Study Units

Recommended Texts

A file for your assignments and for records to n@niyour
progress.

ProONPE

STUDY UNITS

There are 20 study units in this course:

Module 1

Unit 1 Foundation of User Interface Design

Unit 2 Designing Good User Interfaces

Unit 3 Graphical User Interface (GUI)

Unit 4 Human-Computer Interaction

Unit 5 Ergonomics

Module 2

Unit 1 Human Capabilities in User Interface Desig
Unit 2 Understanding Users and Task Analysis
Unit 3 User-Centered Design

Unit 4 Interactive Design

Unit 5 Usability

Unit 6 Interaction Styles and Graphic Design Eiptes
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Module 3

Unit 1 Prototyping

Unit 2 Prototyping/Implementation Methods and [kae

Unit 3 Input and Output Models

Unit 4 Model- View-Controller (MVC)

Unit 5 Layouts and Constraints

Module 4

Unit 1 Techniques for Evaluating and Measuringtetface
Usability

Unit 2 Evaluating User Interface without the User

Unit 3 Evaluating User Interface with the User

Unit 4 Other Evaluation Methodologies

Make use of the course materials, do the exerdisesnhance your
learning.

TEXTBOOKSAND REFERENCES

Dumas, J. S. & Redish, J. C. (1999).Practical Guide to Usability
Testing(revised ed.). Bristol, U.K.: Intellect Books.

Holm, I. (2006). Ideas and Beliefs in Architectamed Industrial design:
How attitudes, orientations, and underlying assiongt shape
the built environment. Oslo School of Architectred Design.
ISBN 8254701741

Kuniavsky, M. (2003)Observing the User Experience: A Practitioner’s
Guide to User ResearcBan Francisco, CA: Morgan Kaufmann.

Mckeown, C. (2008). Office Ergonomics: Practicalpiipations. Boca
Raton, FL: Taylor & Francis Group, LLC.

Molich, R. & Nielsen, J. (1990). Improving a Hum@wmmputer
Dialogue: Ehat Designers know about Traditionaletfgce
Design.“Communications of the ACNa3, pp. 338-342.

Nielsen, J. & Molich, R. (1990). “Heuristic Evalimt of User
Interfaces.” Proc. CHI'90 Conference on Human Hactm
Computer Systems. New YorRCM, pp. 249-256.

Nielsen, J. (1992). “Finding Usability Problems abhgh Heuristic
Evaluation.” Proc. CHI'92 Conference on Human Fectin
Computer Systems. New YorRCM, pp. 373-380.

Vi
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Nielsen, J. (1992).Usability Engineering San Diego, CA: Academic
Press.

Wharton, C., Rieman, J., Lewis, C. & Polson, P9d)9“The Cognitive
Walkthrough: A Practioner’s Guide.” In Nielsen,&.Mack, R.
L. (Eds.)., Usability Inspection Methods, New Yodahn Wiley
& Sons.

Wickens, C. Det al. (2004). An lintroduction to Human Factors
Engineering(2nd ed.). Pearson Education, Inc., Upper Saddle
River, NJ: Prentice Hall.

www.wikipedia.org

ASSIGNMENTSFILE

Tutor-Marked Assignment is a supervised assignnigmg. assignments
take a certain percentage of your total score i ¢burse. The Tutor-
Marked Assignments will be assessed by your tutithinva specified

period. The examination at the end of this courtleaimn at determining

the level of mastery of the subject matter. Thigrse includes 16 Tutor-
Marked Assignments and each must be done and deldmaitcordingly.

Your best scores however, will be recorded for yBa. sure to send
these assignments to your tutor before the deaddénavoid loss of
marks.

ASSESSMENT

There are two aspects to the assessment of theecokirst are the
Tutor- Marked Assignments; second, is a writtemaration.

In tackling the assignments, you are expected pdyapformation and
knowledge acquired during this course. The assigmsnenust be
submitted to your tutor for formal assessment inoatance with the
deadlines stated in the assignment file. The wark gubmit to your
tutor for assessment will count for 30% of youatatourse mark.

At the end of the course, you will need to sit #offinal three-hour
examination. This will also count for 70% of yootdl course mark.

TUTOR MARKED ASSIGNMENTS (TMAYS)

There are 16 Tutor- Marked Assignments in this seulYou need to
submit all the assignments, the total marks forhibst four assignments
will be 30% of your total course mark.

vii
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Assignment questions for the units in this counse @ntained in the
assignment file. You should be able to completer ymsignments from
the information and materials contained in your tegtbooks, reading
and studying units. However, you may wish to udeeotreferences to
broaden your viewpoint and provide a deeper unaedshg of the
subject.

When you have completed each assignment sendy@guotutor. Make
sure that each assignment reaches your tutor dxefore the deadline
given. If, however, you cannot complete your work tome, contact
your tutor before the assignment is done to disthuspossibility of an
extension.

FINAL EXAMINATION AND GRADING

The final examination for the course will carry 7@fthe total marks
available for this course. The examination will eoevery aspect of the
course, so you are advised to revise all your ctetk assignments
before the examination.

This course endows you with the status of a teaghéithat of a learner.
This means that you teach yourself and that younjess your learning
capabilities would allow. It also means that yoa ar a better position
to determine and to ascertain the what, the hod tlae when.

The course units are similarly designed with thteostuction following
the table of contents, then a set of objectivesthad the dialogue and
SO on.

The objectives guide you as you go through thesumwitascertain your
knowledge of the required terms and expressions.

COURSE MARKING SCHEME

This table shows how the actual course markingakdn down.

Assessment Marks

Assignment 1- 16 16 assignments, best six counB@86 of
course marks

Final Examination 70% of overall course marks

Total 100% of course marks

viii
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COURSE OVERVIEW

COURSE GUIDE

Unit | Titleof Work Weeks | Assessment
Activity | (End of Unit)
Course Guide Week 1
MODULE 1
1,2 | Fundamentals of User Interface | Week 1 | Assignment 1
Design and Designing Good User
Interfaces
3 Graphical User Interface (GUI) Week 2  Assignniznt
4 Human-Computer Interaction Week B Assignment 3
5 Ergonomics Week 4| Assignment|4
MODULE 2
1 Human Capabilities in User Week 5 | Assignment 5
Interface Design
2 Understanding Users and Task Week 6 | Assignment 6
Analysis
3 User-Centered Design Week ¥ Assignment 7
4.5 Usability, Interaction Styles Week 8 | Assignment 8
and Graphic Design Principles
MODULE 3
1,2 Prototyping and Implementation | Week 9 | Assignment 9
Methods and Toolkits
3 Input and Output Models Week 10| Assignment
10
4 Model -View-Controller (MVC) Week 11| Assignment
11
5 Layouts and Constraints Week 12 Assignment
12
MODULE 4
1 Techniques for Evaluating and Week 13| Assignment13
Measuring Interface Usability
2 Evaluating User Interface without | Week 14| Assignment
the User 14
3 Evaluating User Interface with the | Week 15| Assignment
Users 15
4 Other Evaluation Methodologies Week L6 Assignment
16
Revision Week 17
Examination Week 18
Total 18 weeks
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HOW TO GET THE MOST FROM THIS COURSE

In distance learning, the study units replace thigarsity lecturer. This

is one of the great advantages of distance learryiog can read and
work through specially designed study materialgaatr own pace, and
at a time and place that suit you best. Thinkt afsireading the lecture
instead of listening to a lecturer. In the samg et a lecturer might

set you some reading to do, the study units tall ydnen to read your
set books or other material. Just as a lecturehingiye you an in-class
exercise, your study units provide exercises far yppdo at appropriate
points.

Each of the study units follows a common formatie Tirst item is an
introduction to the subject matter of the unit dwaav a particular unit is
integrated with the other units and the course a$i@e. Next is a set
of learning objectives. These objectives enable lkoaw what you
should be able to do by the time you have complébedunit. You

should use these objectives to guide your studyheWyou have
finished the units you must go back and check wdreyou have
achieved the objectives. If you make a habit ofndothis you will

significantly improve your chances of passing tberse.

Remember that your tutor’s job is to assist youheW you need help,
don't hesitate to call and ask your tutor to previd

1. Read this course guidieoroughly.

2. Organise a study schedule. Refer to the ‘courssviaw’ for
more details. Note the time you are expected emdmn each
unit and how the assignments relate to the unithatéler
method you chose to use, you should decide ondtvarie in
your own dates for working on each unit.

3. Once you have created your own study schedule vdoything
you can to stick to it. The major reason that etus fail is that
they lag behind in their course work.

4. Turn to unit 1 and read the introduction and theadtives for the
unit.

5. Assemble the study materials. Information abouatwou need
for a unit is given in the ‘overview’ at the beging of each unit.
You will almost always need both the study unit ywa working
on and one of your set of books on your desk asdmee time.
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6. Work through the unit. The content of the unieltshas been
arranged to provide a sequence for you to follods you work
through the unit you will be instructed to readtsms from your
set books or other articles. Use the unit to gyme reading.

7. Review the objectives for each study unit to confithat you
have achieved them. If you feel unsure about anythef
objectives, review the study material or consulirytitor.

8. When you are confident that you have achieved a’suni
objectives, you can then start on the next unibc®ed unit by
unit through the course and try to pace your stsolythat you
keep yourself on schedule.

9. When you have submitted an assignment to your témor
marking, do not wait for its return before startiog the next
unit. Keep to your schedule. When the assignnsergturned,
pay particular attention to your tutor's commenisth on the
tutor-marked assignment form and also written ore th
assignment. Consult your tutor as soon as possilgieu have
any questions or problems.

10. After completing the last unit, review the coursed gorepare
yourself for the final examination. Check that ywave achieved
the unit objectives (listed at the beginning ofteanit) and the
course objectives (listed in this course guide).

FACILITATORSTUTORSAND TUTORIALS

There are 15 hours of tutorials provided in suppdrthis course. You
will be notified of the dates, times and locatioh these tutorials,
together with the name and phone number of yowr,tais soon as you
are allocated a tutorial group.

Your tutor will mark and comment on your assignmsekieep a close
watch on your progress and on any difficulties ywaght encounter and
provide assistance to you during the course. Yaostmail or submit
your Tutor-Marked Assignments to your tutor welfdre the due date
(at least two working days are required). They Wwél marked by your
tutor and returned to you as soon as possible.

Do not hesitate to contact your tutor by telephameg-mail if you need

help. The following might be circumstances in whiou would find
help necessary. Contact your tutor if:

Xi
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o you do not understand any part of the study unithe assigned
readings

. you have difficulty with the self-tests or exerdse

. you have a question or problem with an assignmeith, your
tutor’'s comments on an assignment or with the gigadf an
assignment.

You should try your best to attend the tutorial$is is the only chance
to have face to face contact with your tutor an@gk questions which
are answered instantly. You can raise any probleoowntered in the
course of your study. To gain the maximum benefdmf course
tutorials, prepare a question list before attendimegn. You will learn a
lot from participating in discussions actively.

SUMMARY

User Interface Design and Ergonomics deals withathalysis, design,
implementation and evaluation of user interfacagiesrhe aim of this
course is to equip you with the basic skills of dsing and
understanding the concept behind user interfacgmeBy the end of
the course, you will be able to confidently studgalyse and design a
standard user interface. The content of the cowaterial was planned
and written to ensure that you acquire the propewkedge and skills
for the appropriate situations. Real-life situaidmve been created to
enable you identify with and create some of younoWhe essence is to
get you to acquire the necessary tools, we hopelieeve that.

| wish you success with the course and hope thatwi find it both
interesting and useful.

Xii
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MODULE 1 INTRODUCTION TO USER INTERFACE
DESIGN

Unit 1 Fundamentals of User Interface Design

Unit 2 Designing Good User Interfaces

Unit 3 Graphical User Interface (GUI)

Unit 4 Human-Computer Interaction

Unit 5 Ergonomics

UNIT 1 FUNDAMENTALS OF USER INTERFACE
DESIGN

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 User Interface
3.2 Significance of User Interface
3.3 Types of User Interfaces
3.4 History of User Interfaces
3.5 User Interface Modes and Modalities
3.6 Introduction to Usability

4.0 Conclusion

5.0 Summary

6.0 Tutor- Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Having read through the course guide, you will havegeneral
understanding of what this unit is about and hofitstinto the course as
a whole. This unit describes the general fundantefauser interface
design.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the term user interface design

identify the significance of user interface

explain the history behind user interfaces

describe the modalities and modes of user interfac
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3.0 MAIN CONTENT

3.1 User Interface

The user interface (also known as Human Machine Interface (HMI) or
Man-Machine Interface (MMI) is the aggregate of medy which
people—the users—interact with thesystem—a particular machine,
device, computer program or other complex tool.

User interface is the point at which a user or a user departnoent
organisation interacts with a computer system. @dm of an interactive
computer program that sends messages to and redestaictions from
a terminal user.

In computer science and human-computer interactimyser interface

(of a computer program) refers to the graphical, textual and auditory
information the program presents to the user, Aedcontrol sequences
(such as keystrokes with the computer keyboard, ements of the
computer mouse, and selections with the touchsttéenuser employs
to control the program.

User Interface Designor User Interface Engineering

This is the design of computers, appliances, mashinmobile

communication devices, software applications, argbsites with the
focus on the user's experience and interaction.gbla¢ of user interface
design is to make the user's interaction as singolé efficient as
possible, in terms of accomplishing user goals—whkatften called

user-centred design. Good user interface desiglitdiées finishing the

task at hand without drawing unnecessary attention Graphic design
may be utilised to apply a theme or style to theerface without

compromising its usability. The design process mhatance the
technical functionality and visual elements (engental model) to create
a system that is not only operational but also kesahd adaptable to
changing user needs.

Interface design is involved in a wide range ofjgcts from computer
systems, to cars, to commercial planes; all ofdhejects involve
much of the same basic human interaction yet agaire some unique
skills and knowledge. As a result, designers tensipecialise in certain
types of projects and have skills centered aroined expertise, e.g.,
software design, user research, web design, ostridudesign.
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3.2 Significance of User Interface

To work with a system, users have to be able tdarabthe system and
assess the state of the system. For example, whamgdan automobile,
the driver uses the steering wheel to control thection of the vehicle,
and the accelerator pedal, brake pedal and gdatsticontrol the speed
of the vehicle. The driver perceives the positidntlee vehicle by

looking through the windscreen and the exact spdetie vehicle by
reading the speedometer. Timer interface of the automobile is on the

whole composed of the instruments the driver cantasaccomplish the
tasks of driving and maintaining the automobile.

The termuser interface is often used in the context of computer systems
and electronic devices. The user interface of ahamsical system, a
vehicle or an industrial installation is sometimederred to as the
Human-Machine Interface (HMI). HMI is a modification of the
original term MMI (Man-Machine Interface). In prast, the
abbreviation MMI is still frequently used althougme may claim that
MMI stands for something different now. Another edbation is HCI,
which is more commonly used for Human-Computgeraction than
Human-Computeinterface. Other terms used are Operator Interface
Console (OIC) and Operator Interface Terminal (OIT)

3.3 Types of User Interfaces

Currently (as at 2009) the following types of usgerface are the most
common:

) Graphical User Interfaces (GUI) accept input via devices such
as computer keyboard and mouse and provide argclla
graphical output on the computer monitor. Therearkeast two
different principles widely used in GUI design: @t-Oriented
User Interfaces (OOUIs) and application orienteterfiaces.
Examples are Windows Operating System, LabView, etc

. Web-based User Interfacesor Web User Interfaces (WUI)

accept input and provide output by generating watep which
are transmitted via the Internet and viewed by ubker using a
web browser program. Newer implementations utildseva,
AJAX, Adobe Flex, Microsoft, NET, or similar techiogies to
provide real-time control in a separate programmiehiting the
need to refresh a traditional HTML based web browse
Administrative web interfaces for web-servers, eesvand
networked computers are often called control panels
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User interfaces that are common in various fieldgside desktop
computing:

o Command Line Interfaces where the user provides the input by
typing a command string with the computer keyboand the
system provides output by printing text on the catap monitor.
Examples are MS-DOS and UNIX interface. This irde€ is
also used for system administration tasks, etc.

. Tactile Interfaces supplement or replace other forms of output
with haptic feedback methods. This is used in automated
simulators and so on.

. Touch User Interface are graphical user interfaces using a
touchscreen display as a combined input and owlpute. It is
used in many types of point of sale, industrialcesses and
machines, self-service machines etc. Examplesoaich screen
monitors.

Other types of user interfaces are:

. Attentive User Interfaces manage the user attention deciding
when to interrupt the user, the kind of warnings] #éhe level of
detail of the messages presented to the user.

. Batch Interfaces are non-interactive user interfaces, where the
user specifies all the details of thatch job in advance to batch
processing, and receives the output when all tlegssing is
done. The computer does not prompt for further trgfter the
processing has started.

) Conversational Interface Agents attempt to personify the
computer interface in the form of an animated persobot, or
other character (such as Microsoft's Clippy theepap), and
present interactions in a conversational form.

) Crossing-based Interfacesre graphical user interfaces in which
the primary task consists in crossing boundarietead of
pointing.

. Gesture Interface are graphical user interfaces which accept

input in form of hand gestures, or mouse gestlktecked with a
computer mouse or a stylus.

. Intelligent User Interfaces are human-machine interfaces that
aim at improving the efficiency, effectiveness, araduralness of
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human-machine interaction by representing, reagpniand
acting on models of the user, domain, task, dismuand media
(e.g., graphics, natural language, gesture).

. Motion Tracking Interfaces monitor the user's body motions
and translate them into commands, currently bemgeldped by
Apple.

o Multi-screen Interfaces employ multiple displays to provide a

more flexible interaction. This is often employed ¢computer
game interaction in both the commercial arcades amue
recently the handheld markets.

. Non-command User Interfacesallow users to infer their needs
and intentions, without requiring explicit commaridsmulation.

) Object-Oriented User Interface (OOUI) examples of OOUI
are:

Reflexive User Interfaceswhere the users control and redefine the
entire system via the user interface alone, fotamse to change its
command verbs. Typically this is only possible wikry rich graphic
user interfaces.

Tangible User Interfaceswhich place a greater emphasis on touch and
physical environment or its element.

Text User Interfacesare user interfaces which output text, but accept
other forms of input in addition to or in placetgped command strings.

Voice User Interfaces which accept input and provide output by
generating voice prompts. The user input is maderegsing keys or
buttons, or responding verbally to the interface.

Natural-Language Interfaces wused for search engines and on
webpages. User types in a question and waits fles@onse.

Zero-Input Interfaces get inputs from a set of sensors instead of
guerying the user with input dialogs.

Zooming User Interfaces are graphical user interfaces in which
information objects are represented at differeveeleof scale and detail,
and where the user can change the scale of thesgli@nea in order to
show more detall
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SELF-ASSESSMENT EXERCISE

Check the GUI features and functions of LabVieweiltompare their
environments with MS-DOS.

3.4 History of User Interfaces

The history of user interfaces can be divided i following phases
according to the dominant type of user interface:

. Batch Interface, 1945-1968
. Command-line User Interface, 1969 to present
. Graphical User Interface, 1981 to present

3.5 User Interface Modalities and Modes

A modality is a path of communication employed by the ustriace
to carry input and output. Examples of modalities:

Input — allowing the users to manipulate a syst€or. example the
computer keyboard allows the user to enter typ& thgitising tablet
allows the user to create free-form drawing.

Output — allowing the system to indicate the eBeof the users'
manipulation. For example the computer monitorvedidhe system to
display text and graphicsviion modality), loudspeaker allows the
system to produce sounauglitory modality).

The user interface may employ several redundaniitigmd output
modalities, allowing the user to choose which doasse for interaction.

A modeis a distinct method of operation within a compygegram, in
which the same input can produce different percenesults depending
on the state of the computer program. Heavy useaafes often reduces
the usability of a user interface, as the user nexgtend effort to
remember current mode states, and switch betweede nstates as
necessary.

4.0 CONCLUSION
In this unit, you have been introduced to the fumeatal concepts of

user interface. You have also learnt the history significance of user
interface design.
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5.0 SUMMARY
In this unit, you have learnt the:

o introduction of user interface which is the aggtegs# means by
which users interact with a particular machine,icksvcomputer
program or any other complex tool

. study of the various types of user interface desigich includes
graphical user interfaces, web-based user intesfamemmand
line interfaces e.t.c.

) history of user interfaces which can be dividedo irdatch
interface, command-line user interface and graphicser
interface

o modality of a user interface which is a path of cmmication

employed by the user interface to carry input auniat.
6.0 TUTOR-MARKED ASSIGNMENT

I Explain the Microsoft's Clippy the paperclip.
il Write a short note on the Command-line User Intarfa

7.0 REFERENCES/FURTHER READING

Pinel, J. P. (2008)Biopsychology (7th ed.). Boston: Pearson. p. 357.
Wikipedia.org
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UNIT 2 DESIGNING GOOD USER INTERFACES
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Essentials of Interface Design
3.1.1 Designing a Good Interface
3.1.2 Tips for Designing Good User Interface
3.2 Understanding Users
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes the essentials of designingdgoterface designs
and also discusses the various users.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the essentials of a good interface design
. identify the necessary tips needed for designigga interface
. discuss various users.

3.0 MAIN CONTENT

3.1 Essentials of Interface Design

There are three pillars to an application’s success

° Features
. Function
° Face

Features refer to what the application will do for the usEeatures are
the requirements for the software.

Function refers to how well the software operates. Bug-Bef#ware
will function perfectly.
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Face refers to how the application presents itselht®user; the
application’s “user interface.”

Features, function and face can be restated asanges

I Does the software meet the user’s requirements(Fes)
. Does the software operate as intended? (Function)
iii. Is the software easy to use? (Face)

The goal of user interface design is to put a happge on the
application. Stated in more concrete terms, a ssfakuser interface
will require Zero Training and will befriendly not foreboding.

Zero Training

The goal of Zero Training could be considered aatagoal of friendly
not foreboding. However, training costs are a majgrediment to the
usage of software making Zero Training an importal by itself.

There are two types of training involved in softealesign: software
training and job training. Software training asssntke user knows
how to do the job at hand and only needs to leanw to use the
software to do the job. Job training teaches tlee bew to do the job -
which can include more than how to use the appinaio do the job.
The goal of Zero Training relates 2ero software training. Job training
can be integrated with software training, but ressuh a much more
ambitious project.

Friendly not Foreboding

Almost everything you do to implement the goal @& Training will
further the goal of being friendly not forebodinglowever, some
techniques for reducing training may slow up exgeced users. For
example, you could pop-up new user messages whetieveser lands
in a particular field. Seeing the same message aftdile makes the
experienced user dispense with the messages.

Being friendly is an attitude and encompasses rioea what is
necessary for the Zero Training goal. Applicatiafs have an
attitude. For example, consider the following setsapplication
messages:

“Database does not exist” “l could not find databaSorpinfo”.
If you are sure this name is correct,
Corpinfo could be unavailable due to
maintenance or LAN problems. You
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should contact the help desk to see
when Corpinfo will again be
available.”

“SQL access error 123"  “l could not save informatido the
database. You can try to save again to see
if the error clears. If you call the help desk
concerning this problem, tell them you
have a “SQL access error 123".

“out of hunk”1 ‘I have run out of memory (RAM). This
typically happens when there is a bug in the
program which causes it to lose memory
over time. Save your game if possible. To
free the memory you will need to reset the
computer (turn it off and then on).”

The attitude of the first message is “you did sdnmgf that caused me a
problem” while the attitude of the second messad¢ have a problem.
Could you give me a hand?”

3.1.1 Designing a Good User Interface

Designing a good user interface is an iterative@ss. First, you design
and implement a user interface using appropriatkenigues. Then you
evaluate the design. The results of the evaludted the next design
and implementation. You stop the process when yawe hmet your

design goals or you run out of time and/or money.

Note that if you have different user communitiestfe same user with
different jobs), you may need different user irdeds, customisable
user interfaces or both. For example, Microsoft 8Marovides four user
interfaces: normal, outline, page layout and mastar addition,
Microsoft Word provides a host of customisation tiiees for the
keyboard, menu and toolbars.

While design is important, the real key to creatingood user interface
is in your evaluation techniques. Obviously, yowwdd use your own
user interface. If you can’'t use it, how can anyaise? Next, get
feedback from your testers.

The best evaluations are done by watching oveshbelder of the user.
The key here is watching. If you are telling themshat to do, you will
never find out if your interface is easy to uset tbe user figure it out
himself or herself. If the user has to ask you twbado or pauses to
figure out what to do next, you may need to workyonr interface. If

10
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the user grimaces, find out why. Learn from theesgigmce. Some of the

most i

nnovative designs were shot down when thesusmild not figure

them out.

You will need both new and experienced users f&tirtg your interface.
The new users will help you determine if you méwt Zero Training

goal.

The experienced users will let you know diuy methods for

meeting the Zero Training goal interfere with gedtiwork done once
the user has learned the software.

3.1.2

Tips for Designing a Good User Interface

Consistency The most important thing that you can possibly do
is make sure that your user interface works cossilst If you
can double-click on items in one list and have gbing happen,
then you should be able to double-click on itemang other list
and have the same sort of thing happen. Put yotiormiin
consistent places on all of your windows, use tmaes wording

in labels and messages, and use a consistent csth@me
throughout. Consistency in your user interfacevalyour users
to build an accurate mental model of the way thatarks, and
accurate mental models lead to lower training amugbert costs.

Set standards and stick to themThe only way that you'll be
able to ensure consistency within your applicaisoto set design
standards and then stick to them. The best appliedoladopt an
industry standard and then fill any missing guided that are
specific to your needs. Industry standards, sudchesnes set by
IBM (1993) and Microsoft (1995), will often defir@-99% of
what you need. By adopting industry standards, ar@unot only
taking advantage of the work of others, you are atsreasing
the chances that your application will look andl fidee other
applications that your users purchase or have. luskr interface
design standards should be set during the defifrastnucture
stage.

Explain the rules: Your users need to know how to work with
the application that you built for them. When arplagation
works consistently, it means you only have to expthe rules
once. This is a lot easier than explaining in detaactly how to
use each and every feature in an application Stegpep.

Support both novices and expertsAlthough a library-catalog
metaphor might be appropriate for casual users dibrary
system, library patrons, it probably is not all ttledfective for
expert users, librarians. Librarians are highlyned people who

11
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are able to use complex search systems to findm#ton in a
library; therefore you should consider building et sf search
screens to support their unique needs.

Navigation between screens is importantf it is difficult to get

from one screen to another, then your users wittkdyy become
frustrated and give up. When the flow between swevatches
the flow of the work that the user is trying to acplish, then
your application will make sense to your users.ddse different
users work in different ways, your system will neéedbe flexible

enough to support their various approaches. Intefflow

diagrams can be used during the model stage to Inttoeldlow

between screens.

Navigation within a screen is important In Western societies,
people read left to right and top to bottom. Beeapsople are
used to this, so you should design screens thatlspeorganised
left to right and top to bottom. All you want is targanise

navigation between widgets on your screen in a marhat

users will find familiar to them.

Word your messages and labels appropriatelyThe text that
you display on your screens is a primary sourcenfarmation
for your users. If your text is worded poorly thgour interface
will be perceived poorly by your users. Using fulbrds and
sentences, as opposed to abbreviations and codes iy@ur text
easier to understand. Your messages should be avpaistively,
imply that the user is in control, and provide gigiinto how to
use the application properly. For example, whiclssage do you
find more appealing “You have input the wrong imhation” or
“An account number should be 8 digits in lengtbHirthermore,
your messages should be worded consistently ampthgiesd in a
consistent place on the screen. Although the mességhe
person’s first name must be input.” and “An accounmber
should be input.” are separately worded well, tbgethey are
inconsistent. In light of the first message, adrettording of the
second message would be “The account number musipbé&
to make the two messages consistent.

Understand your widgets You should use the right widget
(widgets are interface elements that the usersaicttevith) for
the right task, helping to increase the consisteirtyyour
application and probably making it easier to bild application
in the first place. The only way that you can ledow to use
widgets properly is to read and understand the-inserface
standards and guidelines that your organisatioratiapted.
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. Look at other applications with a grain of salt Unless you
know that another application follows the user4ifaee
standards and guidelines of your organisation, youst not
assume that the application is doing things riglthough it is
always a good idea to look at the work of othergyetv ideas,
until you know how to distinguish between good duadl user-
interface design you have to be careful. Too maayebbpers
make the mistake of imitating the user interface aobther
application that was poorly designed.

o Use colour appropriately. Colour should be used sparingly in
your applications, and if you do use it you mustoalise a
secondary indicator. The problem is that some of ysers may
be colour blind — if you are using colour to higjfii something
on a screen, then you need to do something elseke it stand
out if you want people to notice it, such as digpéasymbol
beside it. You also want to use colours in your liagppon
consistently so that you have a common look ankitifieeughout
your application. Also, colour generally does nairtpwell
between platforms — what looks good on one systiéem dooks
poor on another system. We have all been to prasens where
the presenter said “it looks good on my machinsoate.”

. Follow the contrast rule If you are going to use colour in your
application, you need to ensure that your screems sl
readable. The best way to do this is to follow tlatrast rule:
Use dark text on light backgrounds and light text dark
backgrounds. It is very easy to read blue text onvtate
background but very difficult to read blue text @n red
background. The problem is that there is no enocgfirast
between blue and red to make it easy to read, \ahdreere is a
lot of contrast between blue and white.

o Use fonts appropriately Old English fonts might look good on
the covers of William Shakespeare’s plays, but they really
difficult to read on a screen. Use fonts that a®ydo read, such
as serif fonts, Times Roman. Furthermore, use yimunts
consistently and sparingly. A screen using two loee fonts
effectively looks a lot better than a screen thedsufive or six.
Never forget that you are using a different fonérgvtime you
change the size, style (bold, italics, underliningypeface, or
colour.

o Grey things out, do not remove themYou often find that at
certain times it is not applicable to give yourrgsaccess to all
the functionality of an application. You need tdese an object

13
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before you can delete it, so to reinforce your mentodel the
application should do something with the Deletetdrutand/or
menu item. Should the button be removed or greyegd Grey it
out, never remove it. By greying things out wheaytishouldn’t
be, users can start building an accurate mentakhesito how
your application works. If you simply remove a wadgr menu
item instead of greying it out then it is much madi#icult for
your users to build an accurate mental model, mxthey only
know what is currently available and not what i$ aailable to
them. The old adage that out of sight is out afidnis directly
applicable here.

. Use non destructive default buttons It is quite common to
define a default button on every screen, the butt@at gets
invoked if the user presses the return/enter kée pgroblem is
that sometimes people will accidentally hit theeefmeturn key
when they do not mean to, consequently invoking de&ault
button. Your default button shouldn’t be somethitigat is
potentially destructive, such as delete or savehgpes your user
really did not want to save the object at that mathe

) Alignment of fields: When a screen has more than one editing
field, you need to organise the fields in a wayt tisa both
visually appealing and efficient. As shown in figut.l, the best
way to do so is to left-justify edit fields, or ather words make
the left-hand side of each edit field line up istenight line, one
over the other. The corresponding labels shoulddb# justified
and placed immediately beside the field. This islean and
efficient way to organise the fields on a screen.

) Justify data appropriately: For columns of data it is common
practice to right justify integers, decimal aliglodting point
numbers, and left justify strings.

) Do not create busy screensCrowded screens are difficult to
understand and hence are difficult to use. Experiaieresults
show that the overall density of the screen shadt exceed
40%, whereas local density within groupings shotlémceed
62%.

o Group things on the screen effectivelyltems that are logically
connected should be grouped together on the scteen
communicate that they are connected, whereas iteaishave
nothing to do with each other should be separated. can use
whitespace between collections of items to grougmthand/or
you can put boxes around them to accomplish the ghimg.

14
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o Open windows in the centre of the actionWhen your user
double-clicks on an object to display its edit/detareen then
his or her attention is on that spot. Thereforma@kes sense to
open the window in that spot, not somewhere else.

. Pop-up menus should not be the only source of funonality:
Your users cannot learn how to use your applicafigiou hide
major functionality from them. One of the most trasing
practices of developers is to misuse pop-up, adled context-
sensitive, menus. Typically there is a way to Use mhouse on
your computer to display a hidden pop-up menu pravides
access to functionality that is specific to theaacé the screen
that you are currently working on.

Poor Alignment E=EY
Name: |
Date of Birth:
Dt
Good Alignment |7 x|
Name: [

Date of Birth: |
ID: |

Fig. 1.1: Showing that alignment of fields is crital

3.2 Understanding Users

You must understand the user to be able to putpayhéace on your
application. You should understand the user’s ljay the software fits
in with that job and how the user goes about ggttive job done. You
need to approach the design of software from tlee’'sisiewpoint not
from an abstract requirements document. Specificajou should
understand what the user will be doing with theliappon. If you can
think like a user, you can create a much better inserface.

Here are some basic principles to remember ab@usus

) Your software is like a hammer - The user doesedlly care
how well crafted it is, the user just wants nailg j the wall.
Users just want to do their job (or play their gani¥hey don't

15
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care about you or your software. Your software ustjan
expedient tool to take the user where the usersatargo.

. Given a selection of hammers to buy at the hardwtme - The
user will select the one which will be most funuge. Of course,
this varies by user - some will want the plastiodia, some the
wood, some the green, etc. When evaluating youwsoé, users
are often swayed by looks, not function. Thus, stegken to
make the product look good (nice icons, picturesydgcolour
scheme, fields aligned, etc.) will often favourab&nhance
evaluations of your software.

) It had better drive nails - The user will not rgaiinow if your
software is adequate to the job until the user hssd the
software to do the actual work. From an interfagespective, the
software should not look like it can do more thiacein.

. Some users will try to use a hammer to drive avecrdf your
software is good, some user somewhere will try se the
software for some purpose for which you never idéhit to be
used. Obviously, you cannot design a user interfaaeal with
uses you cannot foresee. There is no single rngpdel of the
right way to use the software, so build in flexiiil

) Users will not read an instruction manual for a han They
won't read one for your software either, unless/theally have
to. Users find reading instruction manuals almost a
unpleasurable as dental work.

. A user reading the instruction manual for a hamimén serious
trouble - When you create your help system (andtedi manual),
remember that the user will only resort to thoseemals if he or
she is in trouble. The user will want a problertved as fast and
as easily as possible.

) Hammers don’t complain - You should try to elimmagrror

messages and any error messages your prograas should
have the right attitude.

4.0 CONCLUSION
In this unit, you have been introduced to the esssrof good interface

design. You have also learnt the necessary tipdete®r designing a
good interface and the need for understanding vanisers.

16
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5.0 SUMMARY

In this unit, we have learnt;

o the essentials of interface design with emphasigherfeatures,
functions and the face of the software
. that designing a good user interface which has lesuoribed as

an iterative process involves designing, implenmgptevaluating
and redesigning until all removable errors havenbiéen care
of

. the tips necessary for designing a good user axterfwhich
includes consistency, setting standards and sgcka them,
supporting of both novices and experts, e.t.c.

o understanding the user’s job, how the softwareifitsvith that
job and how the user goes about getting the joledon

SELF- ASSESSMENT EXERCISE

I How do you ensure that the interface supporth Ibovices and
experts?

. Write short notes on any three tips necesgarydesigning a
good user interface.

6.0 TUTOR- MARKED ASSIGNMENT

I How do you ensure that the interface support bawices and
expert?

. Write short note on the design of a user interfacea user with
hearing disability.

7.0 REFERENCES/FURTHER READING

Wkipedia.org

www://www.linfo.org/gui.html
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UNIT 3 GRAPHICAL USER INTERFACE
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Graphical User Interface
3.2 History of Graphical User Interface
3.3 Elements of Graphical User Interface
3.4 Three Dimensional Graphical User Interface

4.0 Conclusion

5.0 Summary

6.0 Tutor- Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes the general concept of GrapHitser Interface
(GUI) and also the history and elements of graphisar interface. The
concept of three dimensional (3D) graphical usderface is also
introduced.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

describe a graphical user interface

explain the history behind graphical user interface
list the elements of a graphical user interface
describe the three-dimensional user interfaces.

3.0 MAIN CONTENT

3.1 Introduction to Graphical User Interface

Graphical User Interfaces, also known as GUIs,raifeonsistent visual
language to represent information stored in computéhis makes it
easier for people with little computer skills to kowith and use
computer software. This explains the most comma@mehts of the
visual language interfaces.

A graphical user interfaceis a type of user interface which allows

people to interact with electronic devices suclt@sputers; hand-held
devices such as MP3 Players, Portable Media Plager&aming
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devices; household appliances and office equipmwéhtimages rather
than text commands. Ul offers graphical icons, and visual indicators,
as opposed to text-based interfaces, typed comnemels or text
navigation to fully represent the information ardi@ns available to a
user. The actions are usually performed througéctimanipulation of
the graphical elements.

The termGUI is historically restricted to the scope of two-dimsional
display screens with display resolutions capabl@excribing generic
information, in the tradition of the computer sa@enresearch at Palo
Alto Research Centre (PARC). The te@I earlier might have been
applicable to other high-resolution types of irdeds that are non-
generic, such as videogames, or not restrictedldb screens, like
volumetric displays.

3.2 History of Graphical User Interface
Precursor to GUI

The precursor to GUIs was invented by researcherhe Stanford
Research Institute, led by Douglas Engelbart. Tdeseloped the use of
text-based hyperlinks manipulated with a mousdHerOn-Line System.
The concept of hyperlinks was further refined artéreded to graphics
by researchers at Xerox PARC, who went beyondlaged hyperlinks
and used a GUI as the primary interface for theoXeklto computer.
Most modern general-purpose GUIs are derived fiosgystem. As a
result, some people call this class of interfacAR@ User Interface
(PUI) (note that PUI is also an acronym for PeraapUser Interface).
Ivan Sutherland developed a pointer-based systdeddhe Sketchpad
in 1963. It used a light-pen to guide the creatimidl manipulation of
objects in engineering drawings.

PARC User Interface

The PARC User Interface consisted of graphical el@ms such as
windows, menus, radio buttons, check boxes andsicbine PARC User
Interface employs a pointing device in additionatkeyboard. These
aspects can be emphasised by using the alternatraym WIMP,
which stands fovWindows,l cons,Menus andPointing device.

Evolution

Following PARC, the first GUI-centric computer opgng model was
the Xerox 8010 Star Information System in 1981dwkd by the Apple
Lisa (which presented concept of menu bar as vgelWiadow controls)
in 1982 and the Atari ST and Commodore Amiga in5198
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The GUIs that are familiar to most people todayMrerosoft Windows,
Finder Interface (Mac OS X), and the X Window Systaterfaces.
Apple, IBM and Microsoft used many of Xerox's idets develop
products, and IBMs Common User Access specificatifmmmed the
basis of the user interface found in Microsoft Wing, IBM OS/2
Presentation Manager, and the Unix Motif toolkitlamndow manager.
These ideas evolved to create the interface fonralirent versions of
Microsoft Windows, as well as in Mac OS X and vasodesktop
environments for Unix-like operating systems, swsh Linux. Thus
most current GUIs have largely common idioms.

Post-WIMP Interfaces

Smaller mobile devices such as PDAs and smart ghtypcally use
the WIMP elements with different unifying metaphordue to
constraints in space and available input devicggliéations for which
WIMP is not well suited may use newer interacti@chniques,
collectively named as post-WIMP user interfaces.

Some touch-screen-based operating systems sucpps'sAiPhone OS
currently use post-WIMP styles of interaction. TRRone's use of more
than one finger in contact with the screen allovesioas such as
pinching and rotating, which are not supported ksingle pointer and
mouse.

A class of GUIs sometimes referred to as post-WIMElude 3D
compositing window manager such as Compiz, Deskigimdow
Manager, and LG3D. Some post-WIMP interfaces mapditer suited
for applications which model immersive 3D enviromise such as
Google Earth.

3.3 Elements of Graphical User Interfaces

A GUI uses a combination of technologies and devite provide a
platform which the user can interact with in ortieachieve the tasks of
gathering and producing information.

Series of elements conforming to visual languagage hevolved to
represent information stored in computers. This esakk easier for
people with little computer skills to work with andse computer
software. The most common combination of such etgsa GUIs is
the WIMP paradigm, especially in personal computers

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used tlol boe structure of
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the static elements on which the user can interactl define the
appearance of the interface.

The key elements of GUI are divided into two categpviz Structural
and Interactive elements.

3.3.1 Structural Elements

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used thl e structure of
the static elements on which the user can interaicti define the
appearance of the interface.

Window

A window is an area on the screen that displaysrinétion, with its
contents being displayed independently from thé o&she screen. An
example of a window is what appears on the screkenwhe "My
Documents" icon is clicked in the Windows Operat8ygtem. It is easy
for a user to manipulate a window: it can be opeard closed by
clicking on an icon or application, and it can beved to any area by
dragging it (that is, by clicking in a certain aiahe window — usually
the title bar along the top — and keeping the jugntlevice's button
pressed, then moving the pointing device). A windmam be placed in
front or behind another window, its size can bausi#id, and scrollbars
can be used to navigate the sections within it.tiidlel windows can
also be opened at one time, in which case eachowirghan display a
different application or file — this is very usefulhen working in a
multitasking environment. The system’s memory i dgmly limitation
to the number of windows that can be opened at.ohlcere are also
many types of specialised windows.

. A Container Window: a window that is opened while invoking
the icon of a mass storage device, directory ateiobnd which
is presenting an ordered list of other icons thaild be again
some other directories, or data files or may benesseecutable
programs. All modern container windows could préstmir
content on screen either by acting as browser wwsdor text
windows. Their behaviour can automatically changeoeding to
the choices of the single users and their prefeapgmtoach to the
graphical user interface.

. A browser window: allows the user to move forward and
backward through a sequence of documents or webspaljeb
browsers are examples of these types of windows.

. Text terminal windows:. are designed for embedding interaction
with text user interfaces within the overall gragaiiinterface.
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MS-DOS and UNIX consoles are examples of thesestygfe
windows.

. A child window: opens automatically or as a result of a user
activity in a parent window (A parent window candiey type of
window). Pop-up windows on the Internet can bedchiindows.

. A message windowor dialog box is a type of child window.
These are usually small and basic windows thabpemed by a
program to display information to the user andf@rigformation
from the user. They usually have a button that nhespushed
before the program can be resumed.

Menus

Menus allow the user to execute commands by seteétom a list of

choices. Options are selected with a mouse or gtberting device

within a GUI. A keyboard may also be used. Menus @nvenient
because they show what commands are availablenwiitie software.

This limits the amount of documentation the usedseto understand
the software.

. A menu bar is displayed horizontally across the top of theeen
and/or along the top of some or all windows. A fadivn menu
is commonly associated with this menu type. Whessex clicks
on a menu option, the pull-down menu will appear.

. A menu has a visible title within the menu bar. Its corgeare
only revealed when the user selects it with a pointhe user is
then able to select the items within the pull-dowanu. When
the user clicks elsewhere, the contents of the naglhdisappear.

. A context menuis invisible until the user performs a specific
mouse action, like pressing the right mouse butWien the
software-specific mouse action occurs the menu wajpear
under the cursor.

. Menu extras are individual items within or at the side of armae

Icons

An icon is a small picture that represents objeatsh as a file, program,
web page, or command. Icons are used as a quicktwaxecute
commands, open documents, and run programs. Theyalao very
useful when searching for an object in a browss#r because in many
operating systems all documents using the samasgtewill have the
same icon.
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Controls (or Widgets)

The interface element that a computer user intenaith is known as a
control orwidget.

Window
A paper-like rectangle that represents a "windontb ia document,
form, or design area.

Pointer (or mouse cursor)
The spot where the mouse "cursor" is currentlyresfeing.

Text box
A box in which texts or numbers are entered.

Button
An equivalent to a push-button as found on meclahroc electronic
instruments.

Hyperlink
Text with some kind of indicators (usually undeirign and/or colour)
that shows that clicking it will take one to anatkereen or page.

Drop-down list
A list of items from which to select: The list naatty only displays
items when a special button or indicator is clicked

Check box
A box which indicates an "on" or "off" state vialeck-mark or an "x".

Radio button

A button, similar to a check-box, except that oahe item in a group
can be selected. Its name comes from the mechanisalbutton group
on a car radio receiver. Selecting a new item fthengroup's buttons
also deselects the previously selected button.

Data grid
A spreadshedtke grid that allows numbers or text to be entere
rows and columns.

Tabs
A tab is typically a rectangular small box whiclually contains a text
label or graphical icon associated with a view pallben activated the

view pane, or window, displays widgets associatéh that tab; groups
of tabs allow the user to switch quickly betweetffiedent widgets. This
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Is used in the web browsers Firefox, Internet Epgrio Konqueror,

Opera, and Safari. With these browsers, you care maultiple web

pages open at once in one window, and quickly rsgigpetween them
by clicking on the tabs associated with the padgeds are usually
placed in groups at the top of a window, but map &le grouped on the
side or bottom of a window.

3.3.2 Interaction Elements

Some common idioms for interaction have evolvedthe visual

language used in GUIs. Interaction elements amexfate objects that
represent the state of an ongoing operation ostoamation, either as
visual remainders of the user intent (such as tbetgr), or as

affordances showing places where the user mayaictter

Cursor

A cursor is an indicator used to show the posit@mn a computer
monitor or other display devices that will respdodnputs from a text
input or pointing devices.

Pointer

One of the most common components of a GUI on taesgmal

computer is a pointer: a graphical image on a scthat indicates the
location of a pointing device, and can be useddlecs and move
objects or commands on the screen. A pointer corhyappears as an
angled arrow, but it can vary within different prams or operating
systems. Example of this can be found within texiepssing

applications, which use an I-beam pointer thaheped like a capital |,
or in web browsers, which often indicate that tha@nger is over a
hyperlink by turning the pointer in the shape ofjlaved hand with
outstretched index finger.

The use of a pointer is employed when the inputhout or pointing
device, is a device that can move fluidly acroscieen and select or
highlight objects on the screen. Pointer trails lbarused to enhance its
visibility during movement. In GUIs where the inpuiethod relies on
hard keys, such as the five-way key on many maiilenes, there is no
pointer employed, and instead the GUI relies oleardocus state.

Selection
A selection is a list of items on which user operat will take place.
The user typically adds items to the list manualythough the

computer may create a selection automatically.
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Adjustment handle

A handle is an indicator of a starting point farag and drop operation.
Usually the pointer shape changes when placed ehdhdle, showing
an icon that represents the supported drag operatio

SELF-ASSESSMENT EXERCISE 1
Identify and study these elements within Windowragiag system
3.4 Three-dimensional User Interfaces

For typical computer displayfiree-dimensional are a misnomer—their
displays are two-dimensional. Three-dimensionalgesaare projected
on them in two dimensions. Since this technique leesn in use for
many years, the recent use of the term three-diimesls must be
considered a declaration by equipment marketetshieaspeed of three
dimensions to two dimensions projection is adeqt@tese in standard
GUIs.

Motivation

Three-dimensional GUIs are quite common in scidiaten literature
and movies, such as lurassic Park, which features Silicon Graphics'
three-dimensional file manager, "File system nawiga an actual file
manager that never got much widespread use ass#ranierface for a
Unix computer. In fiction, three-dimensional usaterfaces are often
immersible environments like William Gibson's Cyfgaice or Neal
Stephenson's Metaverse.

Three-dimensional graphics are currently mostlyduse computer
games, art and computer-aided design (CAD). Thawe Ibeen several
attempts at making three-dimensional desktop enments like Sun's
Project Looking Glass or SphereXP from Sphere IAc.three-
dimensional computing environment could possibly bged for
collaborative work. For example, scientists coultudg three-
dimensional models of molecules in a virtual rgaéhvironment, or
engineers could work on assembling a three-dimeasimodel of an
airplane. This is a goal of the Croquet project Bnoject Looking Glass.

Technologies
The use of three-dimensional graphics has beconeeedsingly
common in mainstream operating systems, from crgadttractive

interfaces—eye candy— to functional purposes ondgsible using
three dimensions. For example, user switchingpsasented by rotating
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a cube whose faces are each user's workspace,iagobvwmanagement
is represented in the form or via a Rolodex-stlfging mechanism in
Windows Vista (see Windows Flip 3D). In both casém® operating
system transforms windows on-the-fly while contirgiito update the
content of those windows.

Interfaces for the X Window System have also imgetaed advanced
three-dimensional user interfaces through compagitiwindow
managers such as Beryl, Compiz and KWin using th@LX or XGL
architectures, allowing for the usage of OpenGlatimate the user's
interactions with the desktop.

Another branch in the three-dimensional desktopirenmnent is the
three-dimensional GUIs that take the desktop metaphstep further,
like the BumpTop, where a user can manipulate decsn and
windows as if they were "real world" documents, hwitealistic
movement and physics.

The Zooming User Interface (ZUI) is a related textbgy that promises
to deliver the representation benefits of 3D envinents without their
usability drawbacks of orientation problems anddeid objects. It is a
logical advancement on the GUI, blending some tdigeensional
movement with two-dimensional or "2.5D" vector atige

4.0 CONCLUSION

In this unit, you have been introduced to graphisar interface (GUI).
The history of graphical user interface was alszwussed. The elements
of graphical user interface were also explained.u Ywwere also
introduced to three-dimensional user interfaces.

5.0 SUMMARY
In this unit, you have learnt the:

. introduction to graphical user interface which isype of user
interface that allows people to interact with alecic devices
such as computers, hand-held devices, householdapgs and
office equipment with images rather than text comadsa

) history of graphical user interface, precursor tol PARC user
interface and the evolution of other graphical ustrfaces
o elements of graphical user interface which aredéigiinto two

categories that includes structural and interactleenents.
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SELF-ASSESSMENT EXERCISE 2
I What do you understand by graphical user intexfa

. Explain the structural and iterative elementsgoaphical user
interface.

6.0 TUTOR- MARKED ASSIGNMENT
Explain the PARC graphical user interface
7.0 REFERENCES/FURTHER READING

http://www.linfo.org/gui.html. Retrieved on 12 Naweer 2008.

www.wikipedia.com
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UNIT 4 HUMAN- COMPUTER INTERACTION
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Human -Computer Interaction (HCI)
3.2 Goals of HCI
3.3 Differences with Other Related Fields
3.4  Future Development of HCI

4.0 Conclusion

5.0 Summary

6.0 Tutor -Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION
In this unit, you will be introduced to Human-Contgu Interaction
(HCI) and its differences with other related fieldfie goals and future

development of human- computer interaction andygreeral concept of
human-computer interface will be introduced.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the term human- computer interaction

. identify the various goals of human -computer iatgion

o differentiate human -computer interaction from othelated
fields

) describe the future development of HCI and explaenhuman -

computer interface.
3.0 MAIN CONTENT

3.1 Introduction to Human -Computer Interaction

Human—Computer Interaction (HCI) is the study of interaction
between people (users) and computers. It involvestudy intersection
of computer science, behavioural sciences, desigh sveral other
fields of study. Interaction between users and ageig occurs at the
user interface (or simplynterface), which includes both software and
hardware. The association for computing machinesfinds human-
computer interaction as "a discipline concerned with the design,
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evaluation and implementation of interactive computsystems for
human use and with the study of major phenomenawutling them”
Since human-computer interaction studies a humah ammachine
together, it draws its supporting knowledge frone thnachine and
human sides. On the machine side, techniques irpatan graphics,
operating systems, programming languages, and aawent
environments are relevant. On the human side, carwation theory,
graphic and industrial design disciplines, staisstilinguistics, social
sciences, cognitive psychology, and human perfocmaare relevant.
Engineering and design methods are also relevamnie b the
multidisciplinary nature of HCI, people with diffamt backgrounds
contribute to its success. HCI is sometimes referte as Man—
Machine Interaction (MMI) or Computer—-Human Interaction
(CHI).

3.1.1 Human-Computer Interface

The human—computer interface can be described asptint of

communication between the human user and the cempthe flow of

information between the human and computer is ddfias the loop of
interaction. The loop of interaction has severgkass to it including:

. Task Environment: The conditions and goals set upon the user.

) Machine Environment. The environment that the computer is
connected to, i.e. a laptop in a college studelat'sn room.

. Areas of the Interface Non-overlapping areas involve processes

of the human and computer not pertaining to theteraction.
Meanwhile, the overlapping areas only concern tledvas with
the processes pertaining to their interaction.

. Input Flow: Begins in the task environment as the user haee so
task that requires using their computer.

o Output: The flow of information that originates in the chane
environment.

) Feedback Loops through the interface that evaluate, mddera

and confirm processes as they pass from the huhmangh the
interface to the computer and back.

3.2 Goals of HCI
The basic goal of HCI is to improve the interactidretween users and
computers by making computers more usable and mesmo to the

user's needs. Specifically, HCI is concerned with:

. methodologies and processes for designing intesféce, given
a task and a class of users, design the best pwossilrface

29



CIT711 USER INTERFACE DESIGN AND ERGONOMICS

within given constraints, optimising for a desingaperty such
as learning ability or efficiency of use)

o methods for implementing interfaces (e.g. softwakits and
libraries; efficient algorithms)

. techniques for evaluating and comparing interfaces

. developing new interfaces and interaction techrsque

) developing descriptive and predictive models aneoties of
interaction.

A long term goal of HCI is to design systems thatimise the barrier
between the human's cognitive model of what thegtwa accomplish
and the computer's understanding of the user's task

Researchers in HCI are interested in developing néesign
methodologies, experimenting with new hardware aksyi prototyping
new software systems, exploring new paradigms rieeraction, and
developing models and theories of interaction.

3.3 Differences with Related Fields

HCI focuses on user interface design mainly forraisef computer
system and promotes effective interaction betwesnputers and users
(human). User Interface Design is concerned withusers of devices
such as computers, appliances, machines, mobilemocmication
devices, software applications, and websites. Inl, Hficient user
interface is critical.

HCI differs from human factors in that the focusn®re on users
working specifically with computers, rather thanhert kinds of
machines or designed artifacts. There is also asfat HCI on how to
implement the computer software and hardware mesimsnto support
human-computer interaction. Thus, human factorsaaleoader term;
HCI could be described as the human factors of coenp, although
some experts try to differentiate these areas.

According to some experts, HCI also differs frongaromics (which

will be fully introduced in the next unit) in th#ere is less focus on
repetitive work-oriented tasks and procedures, randh less emphasis
on physical stress and the physical form or indalstiesign of the user
interface, such as keyboards and mice. However dibes not take full
account of ergonomics, which recently has gainetiah broader focus
(equivalent to human factors). Cognitive ergonoimios example, is a
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part of ergonomics, of whiclsoftware ergonomics (an older term,
essentially the same as HCI) is a part.

Three areas of study have substantial overlap WitH even as the
focus of inquiry shifts. In the study of Personatformation
Management (PIM), human interactions with the corapare placed in
a larger informational context - people may workhmnany forms of
information, some computer-based, many not (e.ghitelwoards,
notebooks, sticky notes, refrigerator magnetsydeoto understand and
effect desired changes in their world. In Computsupported
Cooperative Work (CSCW), emphasis is placed orusizeof computing
systems in support of the collaborative work ofraug of people. The
principles of Human Interaction Management (HIM}esd the scope
of CSCW to an organisational level which can belamgnted without
the use of computer systems.

3.4 Future Development of HCI
As the means by which humans interact with comgutentinues to

evolve rapidly, human—computer interaction is atdcby the forces
shaping the nature of future computing. These ®ieelude:

o decreasing hardware costs leading to larger memand faster
systems

) miniaturisation of hardware leading to portability

) reduction in power requirements leading to porigbil

o new display technologies leading to the packaginfj o
computational devices in new forms

) specialised hardware leading to new functions

. increased development of network communication and
distributed computing

o increasingly widespread use of computers, espgdmiilpeople
who are outside the computing profession

) increasing innovation in input techniques (i.e.jcep gesture,

pen), combined with lowering cost, leading to rapid
computerisation by people previously left out oé tltomputer
revolution”

) wider social concerns leading to improved accessotaputers
by currently disadvantaged groups.

The future for HCI is expected to include the faling features:
Ubiquitous communication: Computers will communicate through

high speed local networks, nationally over wideaareetworks, and
portably via infrared, ultrasonic, cellular, andhet technologies. Data
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and computational services will be portably acddedrom many if not
most locations to which a user travels.

High functionality systems: Systems will have large numbers of
functions associated with them. There will be sonynaystems that
most users, technical or non-technical, will nogehéime to learn them
in the traditional way (e.g., through thick mangjals

Mass availability of computer graphics: Computer graphics
capabilities such as image processing, graphicssfisemations,
rendering, and interactive animation will becomedegpread as
inexpensive chips become available for inclusion general
workstations.

Mixed media: Systems that will handle images, voice, soundsew
text, formatted data. These will be exchangeabler @ommunication
links among users. The separate worlds of consweetronics (e.g.,
stereo sets, VCRs, televisions) and computers palitially merge.
Computer and print worlds will continue to crossiaslate each other.

High-bandwidth interaction: The rate at which humans and machines
interact will increase substantially due to the nges in speed,
computer graphics, new media, and new input/oufputces. This will
lead to some qualitatively different interfacesgtsas virtual reality or
computational video.

Large and thin displays: New display technologies will finally mature
enabling very large displays and also displays dhathin, light weight,

and have low power consumption. This will have éargffects on

portability and will enable the development of paliee, pen-based

computer interaction systems very different in fdedm desktop

workstations of the present.

Embedded computation: Computation will pass beyond desktop
computers into every object for which uses can band. The
environment will be alive with little computatiorisom computerised
cooking appliances. to lighting and plumbing fixdsrto window blinds
to automobile braking systems to greeting cardssdme extent, this
development is already taking place. The differeincthe future is the
addition of networked communications that will &lonany of these
embedded computations to coordinate with each athemith the user.
Human interfaces to these embedded devices willdny cases be very
different from those appropriate to workstations.

Augmented reality: A common staple of science fiction, augmented
reality refers to the notion of layering relevanformation into our
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vision of the world. Existing projects show reahé statistics to users
performing difficult tasks, such as manufacturikgiture work might
include augmenting our social interactions by pdowy additional
information about those we converse with.

Group interfaces: Interfaces to allow groups of people to coordinate
will be common (e.g., for meetings, for engineeripgojects, for
authoring joint documents). These will have majopacts on the nature
of organisations and on the division of labour. Misdof the group
design process will be embedded in systems andcailke increased
rationalisation of the design.

User tailorability: Ordinary users will routinely tailor applications
their own use and will use this power to invent regplications based
on their understanding of their own domains. Uset) their deeper
knowledge of their own knowledge domains, will easingly be
important sources of new applications at the exp@igeneric systems
programmers (with systems expertise but low doreapertise).

Information utilities: Public information utilities (such as home
banking and shopping) and specialised industryicesv(e.g., weather
for pilots) will continue to proliferate. The ratf proliferation will
accelerate with the introduction of high-bandwidtkeraction and the
improvement in quality of interfaces.

4.0 CONCLUSION

In this unit, you have been introduced to the cpteef human -
computer interaction. You have also been introduttedhe various
goals of HCI and also the difference between HQl ather related
fields. The future of HCI was also discussed. Ttwvecept of the human-
computer interface was also introduced.

5.0 SUMMARY
In this unit, you have learnt the following:

o introduction to human—computer interaction (HCl)iethis the
study of interaction between people (users) andpcoens. HCI
is also sometimes referred to as man—machine atiena(MMI)
or computer—human interaction (CHI)

) the human—computer interface which can be descrazdhe
point of communication between the human user amel t
computer
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o the goal of HCI which is basically to improve th@eractions
between users and computers by making computers usable
and receptive to the user's needs

. the difference between HCI and other related fiklasgraphical
user interface, ergonomics e.t.c.

. the future development in HCI like Ubiquitous conmuation,
High functionality systems, Mass availability of noputer
graphics e.t.c.

SELF- ASSESSMENT EXERCISE

I What do you understand by Human -Computer licteoa?
. Describe the Human -Computer Interface

6.0 TUTOR- MARKED ASSIGNMENT
Discuss briefly the future development in HCI.

7.0 REFERENCES/FURTHER READING

More discussion of the differences between thesestean be found in
the ACM SIGCHI Curricula for Human-Computer Intetian

Brown, C. M. (1998).Human-Computer Interface Design Guidelines.
Intellect Books. pp.2-3.

Green, P. (2008). Iterative Design. Lecture pre=gmm Industrial and
Operations Engineering 436 Human Factors in Compute
Systems, University of Michigan, Ann Arbor, MI, Felary 4,
2008.

Wickens, C. D., John, D. L, Yili, L., & Sallie, EG. (2004). An

Introduction to Human Factors Engineering. (2nd ed.). Upper
Saddle River, NJ: Pearson Prentice Hall. pp.185-193
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1.0 INTRODUCTION

This unit describes in great detail the variouseatgp of ergonomics
alongside the history behind it. The efficiency abénefits of
ergonomics will also be discussed. Different fietdsergonomics will
also be highlighted.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define the term ergonomics

identify the various aspects of ergonomics
explain the history of ergonomics
describe efficiency and ergonomics
identify the various benefits of ergonomics
list the various fields of ergonomics.

3.0 MAIN CONTENT

3.1 Introduction to Ergonomics
Ergonomics is derived from two Greek words: ergo@aning work,

and nomoi, meaning natural laws, to create a wbat tmeans the
science of work and a person’s relationship to wWak.
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The International Ergonomics Association has adbptes technical
definition: ergonomics (or human factors) is theestfic discipline

concerned with the understanding of interaction®ramhumans and
other elements of a system, and the profession appties theory,
principles, data and methods to design in ordeptanise human well-
being and overall system performance.

Ergonomics is the science of making things contfgldo makes things
efficient. However for simplicity, ergonomics makiééngs comfortable
and efficient.

At its simplest definition, ergonomics literally aes the science of
work. So ergonomists, i.e. the practitioners ofoemmics, study work,
how work is done and how to work better. It is #itéempt to make
work better that ergonomics becomes so useful.

However, what you, or the user, is most concernigd i, “How can |
use the product or service, will it meet my needx] will | like using
it?” Ergonomics helps define how it is used, howniéets you needs,
and most importantly if you like it. It makes thenxgomfy and efficient.

Ergonomics is concerned with the ‘fit'’ between peoand their work.
It takes account of the worker's capabilities amdtétions in seeking to
ensure that tasks, equipment, information and tiv@@ment suit each
worker.

To assess the fit between a person and his/her, wegonomists
consider the job being done and the demands onwitrier; the
equipment used (its size, shape, and how apprepti@ for the task),
and the information used (how it is presented, ss®@, and changed).
Ergonomics draws on many disciplines in its stufiijumans and their
environments, including anthropometry, biomechgnicsechanical
engineering, industrial engineering, industrial iges kinesiology,
physiology and psychology.

3.2 Five Aspects of Ergonomics

There are five aspects of ergonomics: safety, cambmase of use,
productivity/performance, and aesthetics. From dhesspects of
ergonomics, examples are given of how products ystems could
benefit from redesign based on ergonomic principles

. Safety — This has to do with the ability to useeaide or work
with a device without short or long term damageaots of the
body. For example in Medicine bottles: The printtbem could
be larger so that a sick person who may have k&drvidue to
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sinuses, etc.) can easily see the dosages and Edgeinomics
could design the print style, colour and size fotiroal viewing.

o Comfort — Comfort in the human-machine interfaceussially
noticed first. Physical comfort in how an item fed pleasing to
the user. If you do not like to touch it you worftyou do not
touch it you will not operate it. If you do not opée it, then it is
useless. For example, Alarm clock display: Some displays are
harshly bright, drawing one’s eye to the light wisemroundings
are dark. Ergonomic principles could re-design thésed on
contrast principles.

. Ease of use — This has to do with the ability te aslevice with
no stress. For example in Street Signs: In a stramga, many
times it is difficult to spot street signs. Thisutw be addressed
with the principles of visual detection in ergonomi

) Productivity/performance — For example in High-défon
Television (HD TV): The sound on HD TV is much lawtaan
regular TV. So when you switch from HD to reguldwe volume
increases dramatically. Ergonomics recognises thiais
difference in decibel level creates a differencdomdness and
hurts human ears and this could be solved by egeout the
decibel levels.

o Aesthetics - the look and feel of the object, teeriexperience.

3.3 History of Ergonomics

The foundations of the science of ergonomics apfmeaave been laid
within the context of the culture of Ancient Greede good deal of
evidence indicates that Hellenic civilisation irethth century BC used
ergonomic principles in the design of their togdds, and workplaces.

The term ergonomics is derived from the Greek werden [work] and
nomos [natural laws] and first entered the modern lericawhen
Wojciech Jastrgbowski used the word in his 1857 arti€gs ergononyji

czyli nauki o pracy, opartg na prawdach poczerpnietych z Nauki

Przyrody (The Outline of Ergonomics, i.e. Science of WdBlased on
the Truths Taken from the Natural Science).

Later, in the 19th century, Frederick Winslow Tayjmoneered the
"Scientific Management" method, which proposed & wa find the
optimum method for carrying out a given task. Taylound that he
could, for example, triple the amount of coal thabrkers were
shoveling by incrementally reducing the size aneyieof coal shovels
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until the fastest shoveling rate was reached. Feartk Lillian Gilbreth
expanded Taylor's methods in the early 1900s teeldpv"Time and
Motion Studies". They aimed at improving efficienby eliminating
unnecessary steps and actions. By applying thisoapp, the Gilbreths
reduced the number of motions in bricklaying froétd 4.5, allowing
bricklayers to increase their productivity from 188 350 bricks per
hour.

World War Il marked the development of new and claxpnachines
and weaponry, and these made new demands on apéragnition.
The decision-making, attention, situational awassnand hand-eye
coordination of the machine's operator became keyke success or
failure of a task. It was observed that fully fuontl aircraft, flown by
the best-trained pilots, still crashed. In 1943phdnse Chapanis, a
lieutenant in the U.S. Army, showed that this sheda"pilot error”
could be greatly reduced when more logical andediffitiable controls
replaced confusing designs in airplane cockpite €kperience of the
World War Il promoted the study. Man-Machine int#i@an became a
major focus when weapons meant to attack the ememmere
malfunctioning — attacking friends instead of foes.

In the decades since the war, ergonomics has cedito flourish and
diversify. The Space Age created new human fadgsges such as
weightlessness and extreme g-forces. How far cealdronments in

space be tolerated, and what effects would they lwavthe mind and
body? The dawn of the Information Age has resuliedthe new

ergonomics field of human-computer interaction (HQlikewise, the

growing demand for and competition among consummrdg and

electronics has resulted in more companies incutimman factors in
product design.

At home, work, or play new problems and questionstnioe resolved

constantly. People come in all different shapes aizés, and with

different capabilities and limitations in streng#peed, judgment, and
skills. All of these factors need to be considerethe design function.

To solve design problems, physiology and psychologgt be included

with an engineering approach.

38



CIT711 MODULE 1

3.4 Ergonomics in Workplace

-
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|

Fig. 5.1 Description of Workplace Environment
(Sourcewww.wikipedia.org

Fundamentals for the Flexible Workplace variabibtyd compatibility
with desk components, that flex from individual Wactivities to team
settings. Workstations provide supportive ergonsnfiie task-intensive
environments.

Outside of the discipline itself, the term 'ergomcshis generally used
to refer to physical ergonomics as it relates ® workplace (example
ergonomic chairs and keyboards). Ergonomics invtbekplace has to
do largely with the safety of employees, both ia ling and short-term.
Ergonomics can help reduce costs by improving gaf€his would
decrease the money paid out in workers’ compensatio

Workplaces may either take the reactive or proactipproach when
applying ergonomics practices. Reactive ergonomsieghen something
needs to be fixed, and corrective action is talk¥pactive ergonomics
Is the process of seeking areas that could be weprand fixing the

issues before they become a large problem. Problems be fixed

through equipment design, task design, or envirgnahedesign.

Equipment design changes the actual, physical dsvised by people.
Task design changes what people do with the equiprgavironmental

design changes the environment in which people wbtk not the

physical equipment they use.

3.5 Efficiency and Ergonomics

Efficiency is quite simply making something easedo. Several forms
of efficiency are:
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. Reducing the strength required makes a process piyscally
efficient.

. Reducing the number of steps in a task makes itkeui(i.e.
efficient) to complete.

o Reducing the number of parts makes repairs moraesit.

o Reducing the amount of training needed, i.e. makingore

intuitive, gives you a larger number of people vere qualified
to perform the task. Imagine how in-efficient tradisposal
would be if your teenage child wasn't capable &fnig out the
garbage. Have you tried an ergonomic trash bag?

Efficiency can be found almost everywhere. If sdnveg is easier to do
you are more likely to do it. If you do it moreethit is more useful.
Again, utility is the only true measure of the quyabf a design. And if
you willingly do something more often you have &aer chance of
liking it. If you like doing it you will be more aofortable doing it. So
the next time you hear the term ergonomics you wibw what it

means to you. And | hope that is a comforting thdug

Ergonomics can help you in many ways. Among otheangs, it can
benefit your life, health, productivity and accwa®©ne of the best
benefits of ergonomics is saving time. We nevenstehave enough of
it as it is, so why not try to get a little moretoof your day?
Ergonomics is about making things more efficieny. iBcreasing the
efficiency of a tool or a task, you tend to shortea length of time it
takes to accomplish your goal.

3.6 Benefits of Ergonomics
The three main benefits of ergonomics are:
Slim Down the Task

Have you ever wondered why some things are so dot@d
cumbersome and chaotic? And they take forever toptete. And most
of what you do does not aid the outcome.

For example, think back to the last time you gogdhifor a job, bought a
house or car, or did something else that requirédnaof paperwork.
How many different forms did you write the sameomhation on? That
was not very ergonomic.

You can almost always make a task a little leaBat.first you have to

understand the task. Ergonomics requires that @skproperly slimed
down and steps involved in a task are well writbeih This is why task
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analysis is normally done in ergonomics (Task aalyis fully
discussed in module 2, unit 2).

Once you have all the steps written out, you needke a good look at
them and identify areas that you can "ergonomise":

1. Repetition — Look for steps that are repeated and see if éney
all necessary.

2. Order — See if you can re-order the steps to optimise gffort.

3. Synergy — Can you combine things or somehow get more bang
for your buck?

4, Value Added — Look at every step and make sure it adds value t
the outcome. If it doesn't, cut it.

5. Necessity — Make sure the quantity of the step is heededyd@p
really need to brush your teeth with 57 strokesyitir32 do?

Simplify the Task

You can also save time by simplifying the task.sTis not just about
reducing the number of steps, but making thosesstagier to perform.
The less training and/or skill that is required &otask, the quicker the
pace at which it tends to get finished.

This is a great ergonomic tip, especially when tdmsk requires more
than one person. If you are trying to get your kmpick up their toys
before they go to bed, you can save a lot of tipeniaking it easier.
That is what the toy chest is for. Instead of hgwuilifferent places for
different things, they can just throw everythingpime place.

Increase Body Mechanism

Ergonomic can increase your body mechanics. A gagdnomic tool
acts as extension of your body enhancing capa&silittome tools make
you more effective and faster at completing a td$ky cutting a log
without an axe and see how long it takes you.)

3.7 Fields of Ergonomics

Engineering Psychology

Engineering psychology is an interdisciplinary part of Ergonomics and
studies the relationships of people to machinesh vhe intent of
improving such relationships. This may involve redaing equipment,

changing the way people use machines, or chandiagldcation in
which the work takes place. Often, the work of amgieeering
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psychologist is described as making the relatignsimore "user-
friendly."

Engineering Psychology is an applied field of p®jogy concerned
with psychological factors in the design and useaiipment. Human
factors are broader than engineering psychologyiclwls focused
specifically on designing systems that accommodageinformation-
processing capabilities of the brain.

Macroergonomics

Macroergonomics is an approach to ergonomics tnghasises a broad
system view of design, examining organisationalirmvnents, culture,
history, and work goals. It deals with the physidakign of tools and
the environment. It is the study of the societyitedogy interface and
their consequences for relationships, processesjratitutions. It also
deals with the optimisation of the designs of orgatonal and work
systems through the consideration of personnehntogical, and
environmental variables and their interactions. Thywal of
macroergonomics is a completely efficient work egstat both the
macro- and micro-ergonomic level which results imprioved
productivity, and employee satisfaction, healtliesa and commitment.
It analyses the whole system, finds how each elésteould be placed
in the system, and considers all aspects for g fficient system. A
misplaced element in the system can lead to tatiairé.

Seating Ergonomics

The best way to reduce pressure in the back isetonba standing
position. However, there are times when you neesittd/NVhen sitting,
the main part of the body weight is transferreth® seat. Some weight
Is also transferred to the floor, backrest, andrasits. Where the weight
Is transferred is the key to a good seat desigrerWwhe proper areas are
not supported, sitting in a seat all day can putamted pressure on the
back causing pain.

The lumbar (bottom five vertebrate in the spine@dseto be supported
to decrease disc pressure. Providing both a sezk theat inclines

backwards and has a lumbar support is criticalréwvgnt excessive low
back pressures. The combination which minimisessut@ on the lower
back is having a backrest inclination of 120 degreed a lumbar
support of 5cm. The 120 degrees inclination meéhasangle between
the seat and the backrest should be 120 degreeduitbar support of
5 cm means the chair backrest supports the lumpatidking out 5 cm

in the lower back area.
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Another key to reducing lumbar disc pressure isubke of armrests.
They help by putting the force of your body notilghy on the seat and
backrest, but putting some of this pressure onattmerests. Armrest
needs to be adjustable in height to assure thatlddrs are not
overstressed.

4.0 CONCLUSION

In this unit, you have been introduced to the funeiatal concepts of
Ergonomics. You have also learnt the different espé ergonomics
and also the history of ergonomics. Ergonomics arkplace was also
discussed alongside achieving efficiency in erganemThe various
benefits of ergonomics were also discussed. Theowsrfields of
ergonomics were also briefly explained.

5.0 SUMMARY
In this unit you, have learnt the following:

o introduction to ergonomics which is derived fromotusreek
words: ergon, meaning work, and nomoi, meaning rahtaws,
to create a word that means the science of workaapdrson’s
relationship to that work

. highlighting of the various aspect of ergonomidee lisafety,
comfort, ease of use e.t.c.

) the history of ergonomics whose foundations appéarkave
been laid within the context of the culture of Aerd Greece

. the discussion of ergonomics in workplace and awohge
efficiency in ergonomics

. explanation of the various benefits of ergonomidsicv was
discussed in greater detail

. the discussion of various fields of ergonomics léwggineering

psychology, Macroergonomics, Seating ergonomics.
SELF- ASSESSMENT EXERCISE

I What do you understand by ergonomics?
. Highlight the various benefits of ergonomics, giyiexamples.

6.0 TUTOR- MARKED ASSIGNMENT

Discuss briefly any two fields of ergonomics.
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1.0 INTRODUCTION

Having read through the course guide, you will havegeneral
understanding of what this unit is about and hofitstinto the course as
a whole. This unit describes the general fundantefauser interface
design.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the term user interface design

identify the significance of user interface

explain the history behind user interfaces

describe the modalities and modes of user interfac
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3.0 MAIN CONTENT

3.1 User Interface

The user interface (also known as Human Machine Interface (HMI) or
Man-Machine Interface (MMI) is the aggregate of medy which
people—the users—interact with thesystem—a particular machine,
device, computer program or other complex tool.

User interface is the point at which a user or a user departnoent
organisation interacts with a computer system. @dm of an interactive
computer program that sends messages to and redestaictions from
a terminal user.

In computer science and human-computer interactimyser interface

(of a computer program) refers to the graphical, textual and auditory
information the program presents to the user, Aedcontrol sequences
(such as keystrokes with the computer keyboard, ements of the
computer mouse, and selections with the touchsttéenuser employs
to control the program.

User Interface Designor User Interface Engineering

This is the design of computers, appliances, mashinmobile

communication devices, software applications, argbsites with the
focus on the user's experience and interaction.gbla¢ of user interface
design is to make the user's interaction as singolé efficient as
possible, in terms of accomplishing user goals—whkatften called

user-centred design. Good user interface desiglitdiées finishing the

task at hand without drawing unnecessary attention Graphic design
may be utilised to apply a theme or style to theerface without

compromising its usability. The design process mhatance the
technical functionality and visual elements (engental model) to create
a system that is not only operational but also kesahd adaptable to
changing user needs.

Interface design is involved in a wide range ofjgcts from computer
systems, to cars, to commercial planes; all ofdhejects involve
much of the same basic human interaction yet agaire some unique
skills and knowledge. As a result, designers tensipecialise in certain
types of projects and have skills centered aroined expertise, e.g.,
software design, user research, web design, ostridudesign.
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3.2 Significance of User Interface

To work with a system, users have to be able tdarabthe system and
assess the state of the system. For example, whamgdan automobile,
the driver uses the steering wheel to control thection of the vehicle,
and the accelerator pedal, brake pedal and gdatsticontrol the speed
of the vehicle. The driver perceives the positidntlee vehicle by

looking through the windscreen and the exact spdetie vehicle by
reading the speedometer. Timer interface of the automobile is on the

whole composed of the instruments the driver cantasaccomplish the
tasks of driving and maintaining the automobile.

The termuser interface is often used in the context of computer systems
and electronic devices. The user interface of ahamsical system, a
vehicle or an industrial installation is sometimederred to as the
Human-Machine Interface (HMI). HMI is a modification of the
original term MMI (Man-Machine Interface). In prast, the
abbreviation MMI is still frequently used althougme may claim that
MMI stands for something different now. Another edbation is HCI,
which is more commonly used for Human-Computgeraction than
Human-Computeinterface. Other terms used are Operator Interface
Console (OIC) and Operator Interface Terminal (OIT)

3.3 Types of User Interfaces

Currently (as at 2009) the following types of usgerface are the most
common:

) Graphical User Interfaces (GUI) accept input via devices such
as computer keyboard and mouse and provide argclla
graphical output on the computer monitor. Therearkeast two
different principles widely used in GUI design: @t-Oriented
User Interfaces (OOUIs) and application orienteterfiaces.
Examples are Windows Operating System, LabView, etc

. Web-based User Interfacesor Web User Interfaces (WUI)

accept input and provide output by generating watep which
are transmitted via the Internet and viewed by ubker using a
web browser program. Newer implementations utildseva,
AJAX, Adobe Flex, Microsoft, NET, or similar techiogies to
provide real-time control in a separate programmiehiting the
need to refresh a traditional HTML based web browse
Administrative web interfaces for web-servers, eesvand
networked computers are often called control panels
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User interfaces that are common in various fieldgside desktop
computing:

o Command Line Interfaces where the user provides the input by
typing a command string with the computer keyboand the
system provides output by printing text on the catap monitor.
Examples are MS-DOS and UNIX interface. This irde€ is
also used for system administration tasks, etc.

. Tactile Interfaces supplement or replace other forms of output
with haptic feedback methods. This is used in automated
simulators and so on.

. Touch User Interface are graphical user interfaces using a
touchscreen display as a combined input and owlpute. It is
used in many types of point of sale, industrialcesses and
machines, self-service machines etc. Examplesoaich screen
monitors.

Other types of user interfaces are:

. Attentive User Interfaces manage the user attention deciding
when to interrupt the user, the kind of warnings] #éhe level of
detail of the messages presented to the user.

. Batch Interfaces are non-interactive user interfaces, where the
user specifies all the details of thatch job in advance to batch
processing, and receives the output when all tlegssing is
done. The computer does not prompt for further trgfter the
processing has started.

) Conversational Interface Agents attempt to personify the
computer interface in the form of an animated persobot, or
other character (such as Microsoft's Clippy theepap), and
present interactions in a conversational form.

) Crossing-based Interfacesre graphical user interfaces in which
the primary task consists in crossing boundarietead of
pointing.

. Gesture Interface are graphical user interfaces which accept

input in form of hand gestures, or mouse gestlktecked with a
computer mouse or a stylus.

. Intelligent User Interfaces are human-machine interfaces that
aim at improving the efficiency, effectiveness, araduralness of
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human-machine interaction by representing, reagpniand
acting on models of the user, domain, task, dismuand media
(e.g., graphics, natural language, gesture).

. Motion Tracking Interfaces monitor the user's body motions
and translate them into commands, currently bemgeldped by
Apple.

o Multi-screen Interfaces employ multiple displays to provide a

more flexible interaction. This is often employed ¢computer
game interaction in both the commercial arcades amue
recently the handheld markets.

. Non-command User Interfacesallow users to infer their needs
and intentions, without requiring explicit commaridsmulation.

) Object-Oriented User Interface (OOUI) examples of OOUI
are:

Reflexive User Interfaceswhere the users control and redefine the
entire system via the user interface alone, fotamse to change its
command verbs. Typically this is only possible wikry rich graphic
user interfaces.

Tangible User Interfaceswhich place a greater emphasis on touch and
physical environment or its element.

Text User Interfacesare user interfaces which output text, but accept
other forms of input in addition to or in placetgped command strings.

Voice User Interfaces which accept input and provide output by
generating voice prompts. The user input is maderegsing keys or
buttons, or responding verbally to the interface.

Natural-Language Interfaces wused for search engines and on
webpages. User types in a question and waits fles@onse.

Zero-Input Interfaces get inputs from a set of sensors instead of
guerying the user with input dialogs.

Zooming User Interfaces are graphical user interfaces in which
information objects are represented at differeveeleof scale and detail,
and where the user can change the scale of thesgli@nea in order to
show more detall
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SELF-ASSESSMENT EXERCISE

Check the GUI features and functions of LabVieweiltompare their
environments with MS-DOS.

3.4 History of User Interfaces

The history of user interfaces can be divided i following phases
according to the dominant type of user interface:

. Batch Interface, 1945-1968
. Command-line User Interface, 1969 to present
. Graphical User Interface, 1981 to present

3.5 User Interface Modalities and Modes

A modality is a path of communication employed by the ustriace
to carry input and output. Examples of modalities:

Input — allowing the users to manipulate a syst€or. example the
computer keyboard allows the user to enter typ& thgitising tablet
allows the user to create free-form drawing.

Output — allowing the system to indicate the eBeof the users'
manipulation. For example the computer monitorvedidhe system to
display text and graphicsviion modality), loudspeaker allows the
system to produce sounauglitory modality).

The user interface may employ several redundaniitigmd output
modalities, allowing the user to choose which doasse for interaction.

A modeis a distinct method of operation within a compygegram, in
which the same input can produce different percenesults depending
on the state of the computer program. Heavy useaafes often reduces
the usability of a user interface, as the user nexgtend effort to
remember current mode states, and switch betweede nstates as
necessary.

4.0 CONCLUSION
In this unit, you have been introduced to the fumeatal concepts of

user interface. You have also learnt the history significance of user
interface design.
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5.0 SUMMARY
In this unit, you have learnt the:

o introduction of user interface which is the aggtegs# means by
which users interact with a particular machine,icksvcomputer
program or any other complex tool

. study of the various types of user interface desigich includes
graphical user interfaces, web-based user intesfamemmand
line interfaces e.t.c.

) history of user interfaces which can be dividedo irdatch
interface, command-line user interface and graphicser
interface

o modality of a user interface which is a path of cmmication

employed by the user interface to carry input auniat.
6.0 TUTOR-MARKED ASSIGNMENT

I Explain the Microsoft's Clippy the paperclip.
il Write a short note on the Command-line User Intarfa

7.0 REFERENCES/FURTHER READING

Pinel, J. P. (2008)Biopsychology (7th ed.). Boston: Pearson. p. 357.
Wikipedia.org
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UNIT 2 DESIGNING GOOD USER INTERFACES
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1.0 INTRODUCTION

This unit describes the essentials of designingdgoterface designs
and also discusses the various users.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the essentials of a good interface design
. identify the necessary tips needed for designigga interface
. discuss various users.

3.0 MAIN CONTENT

3.1 Essentials of Interface Design

There are three pillars to an application’s success

° Features
. Function
° Face

Features refer to what the application will do for the usEeatures are
the requirements for the software.

Function refers to how well the software operates. Bug-Bef#ware
will function perfectly.
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Face refers to how the application presents itselht®user; the
application’s “user interface.”

Features, function and face can be restated asanges

I Does the software meet the user’s requirements(Fes)
. Does the software operate as intended? (Function)
iii. Is the software easy to use? (Face)

The goal of user interface design is to put a happge on the
application. Stated in more concrete terms, a ssfakuser interface
will require Zero Training and will befriendly not foreboding.

Zero Training

The goal of Zero Training could be considered aatagoal of friendly
not foreboding. However, training costs are a majgrediment to the
usage of software making Zero Training an importal by itself.

There are two types of training involved in softealesign: software
training and job training. Software training asssntke user knows
how to do the job at hand and only needs to leanw to use the
software to do the job. Job training teaches tlee bew to do the job -
which can include more than how to use the appinaio do the job.
The goal of Zero Training relates 2ero software training. Job training
can be integrated with software training, but ressuh a much more
ambitious project.

Friendly not Foreboding

Almost everything you do to implement the goal @& Training will
further the goal of being friendly not forebodinglowever, some
techniques for reducing training may slow up exgeced users. For
example, you could pop-up new user messages whetieveser lands
in a particular field. Seeing the same message aftdile makes the
experienced user dispense with the messages.

Being friendly is an attitude and encompasses rioea what is
necessary for the Zero Training goal. Applicatiafs have an
attitude. For example, consider the following setsapplication
messages:

“Database does not exist” “l could not find databaSorpinfo”.
If you are sure this name is correct,
Corpinfo could be unavailable due to
maintenance or LAN problems. You
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should contact the help desk to see
when Corpinfo will again be
available.”

“SQL access error 123"  “l could not save informatido the
database. You can try to save again to see
if the error clears. If you call the help desk
concerning this problem, tell them you
have a “SQL access error 123".

“out of hunk”1 ‘I have run out of memory (RAM). This
typically happens when there is a bug in the
program which causes it to lose memory
over time. Save your game if possible. To
free the memory you will need to reset the
computer (turn it off and then on).”

The attitude of the first message is “you did sdnmgf that caused me a
problem” while the attitude of the second messad¢ have a problem.
Could you give me a hand?”

3.1.1 Designing a Good User Interface

Designing a good user interface is an iterative@ss. First, you design
and implement a user interface using appropriatkenigues. Then you
evaluate the design. The results of the evaludted the next design
and implementation. You stop the process when yawe hmet your

design goals or you run out of time and/or money.

Note that if you have different user communitiestfe same user with
different jobs), you may need different user irdeds, customisable
user interfaces or both. For example, Microsoft 8Marovides four user
interfaces: normal, outline, page layout and mastar addition,
Microsoft Word provides a host of customisation tiiees for the
keyboard, menu and toolbars.

While design is important, the real key to creatingood user interface
is in your evaluation techniques. Obviously, yowwdd use your own
user interface. If you can’'t use it, how can anyaise? Next, get
feedback from your testers.

The best evaluations are done by watching oveshbelder of the user.
The key here is watching. If you are telling themshat to do, you will
never find out if your interface is easy to uset tbe user figure it out
himself or herself. If the user has to ask you twbado or pauses to
figure out what to do next, you may need to workyonr interface. If

10
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the user grimaces, find out why. Learn from theesgigmce. Some of the

most i

nnovative designs were shot down when thesusmild not figure

them out.

You will need both new and experienced users f&tirtg your interface.
The new users will help you determine if you méwt Zero Training

goal.

The experienced users will let you know diuy methods for

meeting the Zero Training goal interfere with gedtiwork done once
the user has learned the software.

3.1.2

Tips for Designing a Good User Interface

Consistency The most important thing that you can possibly do
is make sure that your user interface works cossilst If you
can double-click on items in one list and have gbing happen,
then you should be able to double-click on itemang other list
and have the same sort of thing happen. Put yotiormiin
consistent places on all of your windows, use tmaes wording

in labels and messages, and use a consistent csth@me
throughout. Consistency in your user interfacevalyour users
to build an accurate mental model of the way thatarks, and
accurate mental models lead to lower training amugbert costs.

Set standards and stick to themThe only way that you'll be
able to ensure consistency within your applicaisoto set design
standards and then stick to them. The best appliedoladopt an
industry standard and then fill any missing guided that are
specific to your needs. Industry standards, sudchesnes set by
IBM (1993) and Microsoft (1995), will often defir@-99% of
what you need. By adopting industry standards, ar@unot only
taking advantage of the work of others, you are atsreasing
the chances that your application will look andl fidee other
applications that your users purchase or have. luskr interface
design standards should be set during the defifrastnucture
stage.

Explain the rules: Your users need to know how to work with
the application that you built for them. When arplagation
works consistently, it means you only have to expthe rules
once. This is a lot easier than explaining in detaactly how to
use each and every feature in an application Stegpep.

Support both novices and expertsAlthough a library-catalog
metaphor might be appropriate for casual users dibrary
system, library patrons, it probably is not all ttledfective for
expert users, librarians. Librarians are highlyned people who

11
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are able to use complex search systems to findm#ton in a
library; therefore you should consider building et sf search
screens to support their unique needs.

Navigation between screens is importantf it is difficult to get

from one screen to another, then your users wittkdyy become
frustrated and give up. When the flow between swevatches
the flow of the work that the user is trying to acplish, then
your application will make sense to your users.ddse different
users work in different ways, your system will neéedbe flexible

enough to support their various approaches. Intefflow

diagrams can be used during the model stage to Inttoeldlow

between screens.

Navigation within a screen is important In Western societies,
people read left to right and top to bottom. Beeapsople are
used to this, so you should design screens thatlspeorganised
left to right and top to bottom. All you want is targanise

navigation between widgets on your screen in a marhat

users will find familiar to them.

Word your messages and labels appropriatelyThe text that
you display on your screens is a primary sourcenfarmation
for your users. If your text is worded poorly thgour interface
will be perceived poorly by your users. Using fulbrds and
sentences, as opposed to abbreviations and codes iy@ur text
easier to understand. Your messages should be avpaistively,
imply that the user is in control, and provide gigiinto how to
use the application properly. For example, whiclssage do you
find more appealing “You have input the wrong imhation” or
“An account number should be 8 digits in lengtbHirthermore,
your messages should be worded consistently ampthgiesd in a
consistent place on the screen. Although the mességhe
person’s first name must be input.” and “An accounmber
should be input.” are separately worded well, tbgethey are
inconsistent. In light of the first message, adrettording of the
second message would be “The account number musipbé&
to make the two messages consistent.

Understand your widgets You should use the right widget
(widgets are interface elements that the usersaicttevith) for
the right task, helping to increase the consisteirtyyour
application and probably making it easier to bild application
in the first place. The only way that you can ledow to use
widgets properly is to read and understand the-inserface
standards and guidelines that your organisatioratiapted.
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. Look at other applications with a grain of salt Unless you
know that another application follows the user4ifaee
standards and guidelines of your organisation, youst not
assume that the application is doing things riglthough it is
always a good idea to look at the work of othergyetv ideas,
until you know how to distinguish between good duadl user-
interface design you have to be careful. Too maayebbpers
make the mistake of imitating the user interface aobther
application that was poorly designed.

o Use colour appropriately. Colour should be used sparingly in
your applications, and if you do use it you mustoalise a
secondary indicator. The problem is that some of ysers may
be colour blind — if you are using colour to higjfii something
on a screen, then you need to do something elseke it stand
out if you want people to notice it, such as digpéasymbol
beside it. You also want to use colours in your liagppon
consistently so that you have a common look ankitifieeughout
your application. Also, colour generally does nairtpwell
between platforms — what looks good on one systiéem dooks
poor on another system. We have all been to prasens where
the presenter said “it looks good on my machinsoate.”

. Follow the contrast rule If you are going to use colour in your
application, you need to ensure that your screems sl
readable. The best way to do this is to follow tlatrast rule:
Use dark text on light backgrounds and light text dark
backgrounds. It is very easy to read blue text onvtate
background but very difficult to read blue text @n red
background. The problem is that there is no enocgfirast
between blue and red to make it easy to read, \ahdreere is a
lot of contrast between blue and white.

o Use fonts appropriately Old English fonts might look good on
the covers of William Shakespeare’s plays, but they really
difficult to read on a screen. Use fonts that a®ydo read, such
as serif fonts, Times Roman. Furthermore, use yimunts
consistently and sparingly. A screen using two loee fonts
effectively looks a lot better than a screen thedsufive or six.
Never forget that you are using a different fonérgvtime you
change the size, style (bold, italics, underliningypeface, or
colour.

o Grey things out, do not remove themYou often find that at
certain times it is not applicable to give yourrgsaccess to all
the functionality of an application. You need tdese an object

13
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before you can delete it, so to reinforce your mentodel the
application should do something with the Deletetdrutand/or
menu item. Should the button be removed or greyegd Grey it
out, never remove it. By greying things out wheaytishouldn’t
be, users can start building an accurate mentakhesito how
your application works. If you simply remove a wadgr menu
item instead of greying it out then it is much madi#icult for
your users to build an accurate mental model, mxthey only
know what is currently available and not what i$ aailable to
them. The old adage that out of sight is out afidnis directly
applicable here.

. Use non destructive default buttons It is quite common to
define a default button on every screen, the butt@at gets
invoked if the user presses the return/enter kée pgroblem is
that sometimes people will accidentally hit theeefmeturn key
when they do not mean to, consequently invoking de&ault
button. Your default button shouldn’t be somethitigat is
potentially destructive, such as delete or savehgpes your user
really did not want to save the object at that mathe

) Alignment of fields: When a screen has more than one editing
field, you need to organise the fields in a wayt tisa both
visually appealing and efficient. As shown in figut.l, the best
way to do so is to left-justify edit fields, or ather words make
the left-hand side of each edit field line up istenight line, one
over the other. The corresponding labels shoulddb# justified
and placed immediately beside the field. This islean and
efficient way to organise the fields on a screen.

) Justify data appropriately: For columns of data it is common
practice to right justify integers, decimal aliglodting point
numbers, and left justify strings.

) Do not create busy screensCrowded screens are difficult to
understand and hence are difficult to use. Experiaieresults
show that the overall density of the screen shadt exceed
40%, whereas local density within groupings shotlémceed
62%.

o Group things on the screen effectivelyltems that are logically
connected should be grouped together on the scteen
communicate that they are connected, whereas iteaishave
nothing to do with each other should be separated. can use
whitespace between collections of items to grougmthand/or
you can put boxes around them to accomplish the ghimg.
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o Open windows in the centre of the actionWhen your user
double-clicks on an object to display its edit/detareen then
his or her attention is on that spot. Thereforma@kes sense to
open the window in that spot, not somewhere else.

. Pop-up menus should not be the only source of funonality:
Your users cannot learn how to use your applicafigiou hide
major functionality from them. One of the most trasing
practices of developers is to misuse pop-up, adled context-
sensitive, menus. Typically there is a way to Use mhouse on
your computer to display a hidden pop-up menu pravides
access to functionality that is specific to theaacé the screen
that you are currently working on.

Poor Alignment E=EY
Name: |
Date of Birth:
Dt
Good Alignment |7 x|
Name: [

Date of Birth: |
ID: |

Fig. 1.1: Showing that alignment of fields is crital

3.2 Understanding Users

You must understand the user to be able to putpayhéace on your
application. You should understand the user’s ljay the software fits
in with that job and how the user goes about ggttive job done. You
need to approach the design of software from tlee’'sisiewpoint not
from an abstract requirements document. Specificajou should
understand what the user will be doing with theliappon. If you can
think like a user, you can create a much better inserface.

Here are some basic principles to remember ab@usus

) Your software is like a hammer - The user doesedlly care
how well crafted it is, the user just wants nailg j the wall.
Users just want to do their job (or play their gani¥hey don't
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care about you or your software. Your software ustjan
expedient tool to take the user where the usersatargo.

. Given a selection of hammers to buy at the hardwtme - The
user will select the one which will be most funuge. Of course,
this varies by user - some will want the plastiodia, some the
wood, some the green, etc. When evaluating youwsoé, users
are often swayed by looks, not function. Thus, stegken to
make the product look good (nice icons, picturesydgcolour
scheme, fields aligned, etc.) will often favourab&nhance
evaluations of your software.

) It had better drive nails - The user will not rgaiinow if your
software is adequate to the job until the user hssd the
software to do the actual work. From an interfagespective, the
software should not look like it can do more thiacein.

. Some users will try to use a hammer to drive avecrdf your
software is good, some user somewhere will try se the
software for some purpose for which you never idéhit to be
used. Obviously, you cannot design a user interfaaeal with
uses you cannot foresee. There is no single rngpdel of the
right way to use the software, so build in flexiiil

) Users will not read an instruction manual for a han They
won't read one for your software either, unless/theally have
to. Users find reading instruction manuals almost a
unpleasurable as dental work.

. A user reading the instruction manual for a hamimén serious
trouble - When you create your help system (andtedi manual),
remember that the user will only resort to thoseemals if he or
she is in trouble. The user will want a problertved as fast and
as easily as possible.

) Hammers don’t complain - You should try to elimmagrror

messages and any error messages your prograas should
have the right attitude.

4.0 CONCLUSION
In this unit, you have been introduced to the esssrof good interface

design. You have also learnt the necessary tipdete®r designing a
good interface and the need for understanding vanisers.
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5.0 SUMMARY

In this unit, we have learnt;

o the essentials of interface design with emphasigherfeatures,
functions and the face of the software
. that designing a good user interface which has lesuoribed as

an iterative process involves designing, implenmgptevaluating
and redesigning until all removable errors havenbiéen care
of

. the tips necessary for designing a good user axterfwhich
includes consistency, setting standards and sgcka them,
supporting of both novices and experts, e.t.c.

o understanding the user’s job, how the softwareifitsvith that
job and how the user goes about getting the joledon

SELF- ASSESSMENT EXERCISE

I How do you ensure that the interface supporth Ibovices and
experts?

. Write short notes on any three tips necesgarydesigning a
good user interface.

6.0 TUTOR- MARKED ASSIGNMENT

I How do you ensure that the interface support bawices and
expert?

. Write short note on the design of a user interfacea user with
hearing disability.

7.0 REFERENCES/FURTHER READING

Wkipedia.org

www://www.linfo.org/gui.html
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UNIT 3 GRAPHICAL USER INTERFACE
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Graphical User Interface
3.2 History of Graphical User Interface
3.3 Elements of Graphical User Interface
3.4 Three Dimensional Graphical User Interface

4.0 Conclusion

5.0 Summary

6.0 Tutor- Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes the general concept of GrapHitser Interface
(GUI) and also the history and elements of graphisar interface. The
concept of three dimensional (3D) graphical usderface is also
introduced.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

describe a graphical user interface

explain the history behind graphical user interface
list the elements of a graphical user interface
describe the three-dimensional user interfaces.

3.0 MAIN CONTENT

3.1 Introduction to Graphical User Interface

Graphical User Interfaces, also known as GUIs,raifeonsistent visual
language to represent information stored in computéhis makes it
easier for people with little computer skills to kowith and use
computer software. This explains the most comma@mehts of the
visual language interfaces.

A graphical user interfaceis a type of user interface which allows

people to interact with electronic devices suclt@sputers; hand-held
devices such as MP3 Players, Portable Media Plager&aming
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devices; household appliances and office equipmwéhtimages rather
than text commands. Ul offers graphical icons, and visual indicators,
as opposed to text-based interfaces, typed comnemels or text
navigation to fully represent the information ardi@ns available to a
user. The actions are usually performed througéctimanipulation of
the graphical elements.

The termGUI is historically restricted to the scope of two-dimsional
display screens with display resolutions capabl@excribing generic
information, in the tradition of the computer sa@enresearch at Palo
Alto Research Centre (PARC). The te@I earlier might have been
applicable to other high-resolution types of irdeds that are non-
generic, such as videogames, or not restrictedldb screens, like
volumetric displays.

3.2 History of Graphical User Interface
Precursor to GUI

The precursor to GUIs was invented by researcherhe Stanford
Research Institute, led by Douglas Engelbart. Tdeseloped the use of
text-based hyperlinks manipulated with a mousdHerOn-Line System.
The concept of hyperlinks was further refined artéreded to graphics
by researchers at Xerox PARC, who went beyondlaged hyperlinks
and used a GUI as the primary interface for theoXeklto computer.
Most modern general-purpose GUIs are derived fiosgystem. As a
result, some people call this class of interfacAR@ User Interface
(PUI) (note that PUI is also an acronym for PeraapUser Interface).
Ivan Sutherland developed a pointer-based systdeddhe Sketchpad
in 1963. It used a light-pen to guide the creatimidl manipulation of
objects in engineering drawings.

PARC User Interface

The PARC User Interface consisted of graphical el@ms such as
windows, menus, radio buttons, check boxes andsicbine PARC User
Interface employs a pointing device in additionatkeyboard. These
aspects can be emphasised by using the alternatraym WIMP,
which stands fovWindows,l cons,Menus andPointing device.

Evolution

Following PARC, the first GUI-centric computer opgng model was
the Xerox 8010 Star Information System in 1981dwkd by the Apple
Lisa (which presented concept of menu bar as vgelWiadow controls)
in 1982 and the Atari ST and Commodore Amiga in5198
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The GUIs that are familiar to most people todayMrerosoft Windows,
Finder Interface (Mac OS X), and the X Window Systaterfaces.
Apple, IBM and Microsoft used many of Xerox's idets develop
products, and IBMs Common User Access specificatifmmmed the
basis of the user interface found in Microsoft Wing, IBM OS/2
Presentation Manager, and the Unix Motif toolkitlamndow manager.
These ideas evolved to create the interface fonralirent versions of
Microsoft Windows, as well as in Mac OS X and vasodesktop
environments for Unix-like operating systems, swsh Linux. Thus
most current GUIs have largely common idioms.

Post-WIMP Interfaces

Smaller mobile devices such as PDAs and smart ghtypcally use
the WIMP elements with different unifying metaphordue to
constraints in space and available input devicggliéations for which
WIMP is not well suited may use newer interacti@chniques,
collectively named as post-WIMP user interfaces.

Some touch-screen-based operating systems sucpps'sAiPhone OS
currently use post-WIMP styles of interaction. TRRone's use of more
than one finger in contact with the screen allovesioas such as
pinching and rotating, which are not supported ksingle pointer and
mouse.

A class of GUIs sometimes referred to as post-WIMElude 3D
compositing window manager such as Compiz, Deskigimdow
Manager, and LG3D. Some post-WIMP interfaces mapditer suited
for applications which model immersive 3D enviromise such as
Google Earth.

3.3 Elements of Graphical User Interfaces

A GUI uses a combination of technologies and devite provide a
platform which the user can interact with in ortieachieve the tasks of
gathering and producing information.

Series of elements conforming to visual languagage hevolved to
represent information stored in computers. This esakk easier for
people with little computer skills to work with andse computer
software. The most common combination of such etgsa GUIs is
the WIMP paradigm, especially in personal computers

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used tlol boe structure of
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the static elements on which the user can interactl define the
appearance of the interface.

The key elements of GUI are divided into two categpviz Structural
and Interactive elements.

3.3.1 Structural Elements

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used thl e structure of
the static elements on which the user can interaicti define the
appearance of the interface.

Window

A window is an area on the screen that displaysrinétion, with its
contents being displayed independently from thé o&she screen. An
example of a window is what appears on the screkenwhe "My
Documents" icon is clicked in the Windows Operat8ygtem. It is easy
for a user to manipulate a window: it can be opeard closed by
clicking on an icon or application, and it can beved to any area by
dragging it (that is, by clicking in a certain aiahe window — usually
the title bar along the top — and keeping the jugntlevice's button
pressed, then moving the pointing device). A windmam be placed in
front or behind another window, its size can bausi#id, and scrollbars
can be used to navigate the sections within it.tiidlel windows can
also be opened at one time, in which case eachowirghan display a
different application or file — this is very usefulhen working in a
multitasking environment. The system’s memory i dgmly limitation
to the number of windows that can be opened at.ohlcere are also
many types of specialised windows.

. A Container Window: a window that is opened while invoking
the icon of a mass storage device, directory ateiobnd which
is presenting an ordered list of other icons thaild be again
some other directories, or data files or may benesseecutable
programs. All modern container windows could préstmir
content on screen either by acting as browser wwsdor text
windows. Their behaviour can automatically changeoeding to
the choices of the single users and their prefeapgmtoach to the
graphical user interface.

. A browser window: allows the user to move forward and
backward through a sequence of documents or webspaljeb
browsers are examples of these types of windows.

. Text terminal windows:. are designed for embedding interaction
with text user interfaces within the overall gragaiiinterface.
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MS-DOS and UNIX consoles are examples of thesestygfe
windows.

. A child window: opens automatically or as a result of a user
activity in a parent window (A parent window candiey type of
window). Pop-up windows on the Internet can bedchiindows.

. A message windowor dialog box is a type of child window.
These are usually small and basic windows thabpemed by a
program to display information to the user andf@rigformation
from the user. They usually have a button that nhespushed
before the program can be resumed.

Menus

Menus allow the user to execute commands by seteétom a list of

choices. Options are selected with a mouse or gtberting device

within a GUI. A keyboard may also be used. Menus @nvenient
because they show what commands are availablenwiitie software.

This limits the amount of documentation the usedseto understand
the software.

. A menu bar is displayed horizontally across the top of theeen
and/or along the top of some or all windows. A fadivn menu
is commonly associated with this menu type. Whessex clicks
on a menu option, the pull-down menu will appear.

. A menu has a visible title within the menu bar. Its corgeare
only revealed when the user selects it with a pointhe user is
then able to select the items within the pull-dowanu. When
the user clicks elsewhere, the contents of the naglhdisappear.

. A context menuis invisible until the user performs a specific
mouse action, like pressing the right mouse butWien the
software-specific mouse action occurs the menu wajpear
under the cursor.

. Menu extras are individual items within or at the side of armae

Icons

An icon is a small picture that represents objeatsh as a file, program,
web page, or command. Icons are used as a quicktwaxecute
commands, open documents, and run programs. Theyalao very
useful when searching for an object in a browss#r because in many
operating systems all documents using the samasgtewill have the
same icon.
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Controls (or Widgets)

The interface element that a computer user intenaith is known as a
control orwidget.

Window
A paper-like rectangle that represents a "windontb ia document,
form, or design area.

Pointer (or mouse cursor)
The spot where the mouse "cursor" is currentlyresfeing.

Text box
A box in which texts or numbers are entered.

Button
An equivalent to a push-button as found on meclahroc electronic
instruments.

Hyperlink
Text with some kind of indicators (usually undeirign and/or colour)
that shows that clicking it will take one to anatkereen or page.

Drop-down list
A list of items from which to select: The list naatty only displays
items when a special button or indicator is clicked

Check box
A box which indicates an "on" or "off" state vialeck-mark or an "x".

Radio button

A button, similar to a check-box, except that oahe item in a group
can be selected. Its name comes from the mechanisalbutton group
on a car radio receiver. Selecting a new item fthengroup's buttons
also deselects the previously selected button.

Data grid
A spreadshedtke grid that allows numbers or text to be entere
rows and columns.

Tabs
A tab is typically a rectangular small box whiclually contains a text
label or graphical icon associated with a view pallben activated the

view pane, or window, displays widgets associatéh that tab; groups
of tabs allow the user to switch quickly betweetffiedent widgets. This
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Is used in the web browsers Firefox, Internet Epgrio Konqueror,

Opera, and Safari. With these browsers, you care maultiple web

pages open at once in one window, and quickly rsgigpetween them
by clicking on the tabs associated with the padgeds are usually
placed in groups at the top of a window, but map &le grouped on the
side or bottom of a window.

3.3.2 Interaction Elements

Some common idioms for interaction have evolvedthe visual

language used in GUIs. Interaction elements amexfate objects that
represent the state of an ongoing operation ostoamation, either as
visual remainders of the user intent (such as tbetgr), or as

affordances showing places where the user mayaictter

Cursor

A cursor is an indicator used to show the posit@mn a computer
monitor or other display devices that will respdodnputs from a text
input or pointing devices.

Pointer

One of the most common components of a GUI on taesgmal

computer is a pointer: a graphical image on a scthat indicates the
location of a pointing device, and can be useddlecs and move
objects or commands on the screen. A pointer corhyappears as an
angled arrow, but it can vary within different prams or operating
systems. Example of this can be found within texiepssing

applications, which use an I-beam pointer thaheped like a capital |,
or in web browsers, which often indicate that tha@nger is over a
hyperlink by turning the pointer in the shape ofjlaved hand with
outstretched index finger.

The use of a pointer is employed when the inputhout or pointing
device, is a device that can move fluidly acroscieen and select or
highlight objects on the screen. Pointer trails lbarused to enhance its
visibility during movement. In GUIs where the inpuiethod relies on
hard keys, such as the five-way key on many maiilenes, there is no
pointer employed, and instead the GUI relies oleardocus state.

Selection
A selection is a list of items on which user operat will take place.
The user typically adds items to the list manualythough the

computer may create a selection automatically.
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Adjustment handle

A handle is an indicator of a starting point farag and drop operation.
Usually the pointer shape changes when placed ehdhdle, showing
an icon that represents the supported drag operatio

SELF-ASSESSMENT EXERCISE 1
Identify and study these elements within Windowragiag system
3.4 Three-dimensional User Interfaces

For typical computer displayfiree-dimensional are a misnomer—their
displays are two-dimensional. Three-dimensionalgesaare projected
on them in two dimensions. Since this technique leesn in use for
many years, the recent use of the term three-diimesls must be
considered a declaration by equipment marketetshieaspeed of three
dimensions to two dimensions projection is adeqt@tese in standard
GUIs.

Motivation

Three-dimensional GUIs are quite common in scidiaten literature
and movies, such as lurassic Park, which features Silicon Graphics'
three-dimensional file manager, "File system nawiga an actual file
manager that never got much widespread use ass#ranierface for a
Unix computer. In fiction, three-dimensional usaterfaces are often
immersible environments like William Gibson's Cyfgaice or Neal
Stephenson's Metaverse.

Three-dimensional graphics are currently mostlyduse computer
games, art and computer-aided design (CAD). Thawe Ibeen several
attempts at making three-dimensional desktop enments like Sun's
Project Looking Glass or SphereXP from Sphere IAc.three-
dimensional computing environment could possibly bged for
collaborative work. For example, scientists coultudg three-
dimensional models of molecules in a virtual rgaéhvironment, or
engineers could work on assembling a three-dimeasimodel of an
airplane. This is a goal of the Croquet project Bnoject Looking Glass.

Technologies
The use of three-dimensional graphics has beconeeedsingly
common in mainstream operating systems, from crgadttractive

interfaces—eye candy— to functional purposes ondgsible using
three dimensions. For example, user switchingpsasented by rotating
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a cube whose faces are each user's workspace,iagobvwmanagement
is represented in the form or via a Rolodex-stlfging mechanism in
Windows Vista (see Windows Flip 3D). In both casém® operating
system transforms windows on-the-fly while contirgiito update the
content of those windows.

Interfaces for the X Window System have also imgetaed advanced
three-dimensional user interfaces through compagitiwindow
managers such as Beryl, Compiz and KWin using th@LX or XGL
architectures, allowing for the usage of OpenGlatimate the user's
interactions with the desktop.

Another branch in the three-dimensional desktopirenmnent is the
three-dimensional GUIs that take the desktop metaphstep further,
like the BumpTop, where a user can manipulate decsn and
windows as if they were "real world" documents, hwitealistic
movement and physics.

The Zooming User Interface (ZUI) is a related textbgy that promises
to deliver the representation benefits of 3D envinents without their
usability drawbacks of orientation problems anddeid objects. It is a
logical advancement on the GUI, blending some tdigeensional
movement with two-dimensional or "2.5D" vector atige

4.0 CONCLUSION

In this unit, you have been introduced to graphisar interface (GUI).
The history of graphical user interface was alszwussed. The elements
of graphical user interface were also explained.u Ywwere also
introduced to three-dimensional user interfaces.

5.0 SUMMARY
In this unit, you have learnt the:

. introduction to graphical user interface which isype of user
interface that allows people to interact with alecic devices
such as computers, hand-held devices, householdapgs and
office equipment with images rather than text comadsa

) history of graphical user interface, precursor tol PARC user
interface and the evolution of other graphical ustrfaces
o elements of graphical user interface which aredéigiinto two

categories that includes structural and interactleenents.
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SELF-ASSESSMENT EXERCISE 2
I What do you understand by graphical user intexfa

. Explain the structural and iterative elementsgoaphical user
interface.

6.0 TUTOR- MARKED ASSIGNMENT
Explain the PARC graphical user interface
7.0 REFERENCES/FURTHER READING

http://www.linfo.org/gui.html. Retrieved on 12 Naweer 2008.

www.wikipedia.com
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UNIT 4 HUMAN- COMPUTER INTERACTION
CONTENTS
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2.0 Objectives

3.0 Main Content
3.1 Introduction to Human -Computer Interaction (HCI)
3.2 Goals of HCI
3.3 Differences with Other Related Fields
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1.0 INTRODUCTION
In this unit, you will be introduced to Human-Contgu Interaction
(HCI) and its differences with other related fieldfie goals and future

development of human- computer interaction andygreeral concept of
human-computer interface will be introduced.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the term human- computer interaction

. identify the various goals of human -computer iatgion

o differentiate human -computer interaction from othelated
fields

) describe the future development of HCI and explaenhuman -

computer interface.
3.0 MAIN CONTENT

3.1 Introduction to Human -Computer Interaction

Human—Computer Interaction (HCI) is the study of interaction
between people (users) and computers. It involvestudy intersection
of computer science, behavioural sciences, desigh sveral other
fields of study. Interaction between users and ageig occurs at the
user interface (or simplynterface), which includes both software and
hardware. The association for computing machinesfinds human-
computer interaction as "a discipline concerned with the design,
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evaluation and implementation of interactive computsystems for
human use and with the study of major phenomenawutling them”
Since human-computer interaction studies a humah ammachine
together, it draws its supporting knowledge frone thnachine and
human sides. On the machine side, techniques irpatan graphics,
operating systems, programming languages, and aawent
environments are relevant. On the human side, carwation theory,
graphic and industrial design disciplines, staisstilinguistics, social
sciences, cognitive psychology, and human perfocmaare relevant.
Engineering and design methods are also relevamnie b the
multidisciplinary nature of HCI, people with diffamt backgrounds
contribute to its success. HCI is sometimes referte as Man—
Machine Interaction (MMI) or Computer—-Human Interaction
(CHI).

3.1.1 Human-Computer Interface

The human—computer interface can be described asptint of

communication between the human user and the cempthe flow of

information between the human and computer is ddfias the loop of
interaction. The loop of interaction has severgkass to it including:

. Task Environment: The conditions and goals set upon the user.

) Machine Environment. The environment that the computer is
connected to, i.e. a laptop in a college studelat'sn room.

. Areas of the Interface Non-overlapping areas involve processes

of the human and computer not pertaining to theteraction.
Meanwhile, the overlapping areas only concern tledvas with
the processes pertaining to their interaction.

. Input Flow: Begins in the task environment as the user haee so
task that requires using their computer.

o Output: The flow of information that originates in the chane
environment.

) Feedback Loops through the interface that evaluate, mddera

and confirm processes as they pass from the huhmangh the
interface to the computer and back.

3.2 Goals of HCI
The basic goal of HCI is to improve the interactidretween users and
computers by making computers more usable and mesmo to the

user's needs. Specifically, HCI is concerned with:

. methodologies and processes for designing intesféce, given
a task and a class of users, design the best pwossilrface
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within given constraints, optimising for a desingaperty such
as learning ability or efficiency of use)

o methods for implementing interfaces (e.g. softwakits and
libraries; efficient algorithms)

. techniques for evaluating and comparing interfaces

. developing new interfaces and interaction techrsque

) developing descriptive and predictive models aneoties of
interaction.

A long term goal of HCI is to design systems thatimise the barrier
between the human's cognitive model of what thegtwa accomplish
and the computer's understanding of the user's task

Researchers in HCI are interested in developing néesign
methodologies, experimenting with new hardware aksyi prototyping
new software systems, exploring new paradigms rieeraction, and
developing models and theories of interaction.

3.3 Differences with Related Fields

HCI focuses on user interface design mainly forraisef computer
system and promotes effective interaction betwesnputers and users
(human). User Interface Design is concerned withusers of devices
such as computers, appliances, machines, mobilemocmication
devices, software applications, and websites. Inl, Hficient user
interface is critical.

HCI differs from human factors in that the focusn®re on users
working specifically with computers, rather thanhert kinds of
machines or designed artifacts. There is also asfat HCI on how to
implement the computer software and hardware mesimsnto support
human-computer interaction. Thus, human factorsaaleoader term;
HCI could be described as the human factors of coenp, although
some experts try to differentiate these areas.

According to some experts, HCI also differs frongaromics (which

will be fully introduced in the next unit) in th#ere is less focus on
repetitive work-oriented tasks and procedures, randh less emphasis
on physical stress and the physical form or indalstiesign of the user
interface, such as keyboards and mice. However dibes not take full
account of ergonomics, which recently has gainetiah broader focus
(equivalent to human factors). Cognitive ergonoimios example, is a
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part of ergonomics, of whiclsoftware ergonomics (an older term,
essentially the same as HCI) is a part.

Three areas of study have substantial overlap WitH even as the
focus of inquiry shifts. In the study of Personatformation
Management (PIM), human interactions with the corapare placed in
a larger informational context - people may workhmnany forms of
information, some computer-based, many not (e.ghitelwoards,
notebooks, sticky notes, refrigerator magnetsydeoto understand and
effect desired changes in their world. In Computsupported
Cooperative Work (CSCW), emphasis is placed orusizeof computing
systems in support of the collaborative work ofraug of people. The
principles of Human Interaction Management (HIM}esd the scope
of CSCW to an organisational level which can belamgnted without
the use of computer systems.

3.4 Future Development of HCI
As the means by which humans interact with comgutentinues to

evolve rapidly, human—computer interaction is atdcby the forces
shaping the nature of future computing. These ®ieelude:

o decreasing hardware costs leading to larger memand faster
systems

) miniaturisation of hardware leading to portability

) reduction in power requirements leading to porigbil

o new display technologies leading to the packaginfj o
computational devices in new forms

) specialised hardware leading to new functions

. increased development of network communication and
distributed computing

o increasingly widespread use of computers, espgdmiilpeople
who are outside the computing profession

) increasing innovation in input techniques (i.e.jcep gesture,

pen), combined with lowering cost, leading to rapid
computerisation by people previously left out oé tltomputer
revolution”

) wider social concerns leading to improved accessotaputers
by currently disadvantaged groups.

The future for HCI is expected to include the faling features:
Ubiquitous communication: Computers will communicate through

high speed local networks, nationally over wideaareetworks, and
portably via infrared, ultrasonic, cellular, andhet technologies. Data
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and computational services will be portably acddedrom many if not
most locations to which a user travels.

High functionality systems: Systems will have large numbers of
functions associated with them. There will be sonynaystems that
most users, technical or non-technical, will nogehéime to learn them
in the traditional way (e.g., through thick mangjals

Mass availability of computer graphics: Computer graphics
capabilities such as image processing, graphicssfisemations,
rendering, and interactive animation will becomedegpread as
inexpensive chips become available for inclusion general
workstations.

Mixed media: Systems that will handle images, voice, soundsew
text, formatted data. These will be exchangeabler @ommunication
links among users. The separate worlds of consweetronics (e.g.,
stereo sets, VCRs, televisions) and computers palitially merge.
Computer and print worlds will continue to crossiaslate each other.

High-bandwidth interaction: The rate at which humans and machines
interact will increase substantially due to the nges in speed,
computer graphics, new media, and new input/oufputces. This will
lead to some qualitatively different interfacesgtsas virtual reality or
computational video.

Large and thin displays: New display technologies will finally mature
enabling very large displays and also displays dhathin, light weight,

and have low power consumption. This will have éargffects on

portability and will enable the development of paliee, pen-based

computer interaction systems very different in fdedm desktop

workstations of the present.

Embedded computation: Computation will pass beyond desktop
computers into every object for which uses can band. The
environment will be alive with little computatiorisom computerised
cooking appliances. to lighting and plumbing fixdsrto window blinds
to automobile braking systems to greeting cardssdme extent, this
development is already taking place. The differeincthe future is the
addition of networked communications that will &lonany of these
embedded computations to coordinate with each athemith the user.
Human interfaces to these embedded devices willdny cases be very
different from those appropriate to workstations.

Augmented reality: A common staple of science fiction, augmented
reality refers to the notion of layering relevanformation into our
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vision of the world. Existing projects show reahé statistics to users
performing difficult tasks, such as manufacturikgiture work might
include augmenting our social interactions by pdowy additional
information about those we converse with.

Group interfaces: Interfaces to allow groups of people to coordinate
will be common (e.g., for meetings, for engineeripgojects, for
authoring joint documents). These will have majopacts on the nature
of organisations and on the division of labour. Misdof the group
design process will be embedded in systems andcailke increased
rationalisation of the design.

User tailorability: Ordinary users will routinely tailor applications
their own use and will use this power to invent regplications based
on their understanding of their own domains. Uset) their deeper
knowledge of their own knowledge domains, will easingly be
important sources of new applications at the exp@igeneric systems
programmers (with systems expertise but low doreapertise).

Information utilities: Public information utilities (such as home
banking and shopping) and specialised industryicesv(e.g., weather
for pilots) will continue to proliferate. The ratf proliferation will
accelerate with the introduction of high-bandwidtkeraction and the
improvement in quality of interfaces.

4.0 CONCLUSION

In this unit, you have been introduced to the cpteef human -
computer interaction. You have also been introduttedhe various
goals of HCI and also the difference between HQl ather related
fields. The future of HCI was also discussed. Ttwvecept of the human-
computer interface was also introduced.

5.0 SUMMARY
In this unit, you have learnt the following:

o introduction to human—computer interaction (HCl)iethis the
study of interaction between people (users) andpcoens. HCI
is also sometimes referred to as man—machine atiena(MMI)
or computer—human interaction (CHI)

) the human—computer interface which can be descrazdhe
point of communication between the human user amel t
computer
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o the goal of HCI which is basically to improve th@eractions
between users and computers by making computers usable
and receptive to the user's needs

. the difference between HCI and other related fiklasgraphical
user interface, ergonomics e.t.c.

. the future development in HCI like Ubiquitous conmuation,
High functionality systems, Mass availability of noputer
graphics e.t.c.

SELF- ASSESSMENT EXERCISE

I What do you understand by Human -Computer licteoa?
. Describe the Human -Computer Interface

6.0 TUTOR- MARKED ASSIGNMENT
Discuss briefly the future development in HCI.

7.0 REFERENCES/FURTHER READING

More discussion of the differences between thesestean be found in
the ACM SIGCHI Curricula for Human-Computer Intetian

Brown, C. M. (1998).Human-Computer Interface Design Guidelines.
Intellect Books. pp.2-3.

Green, P. (2008). Iterative Design. Lecture pre=gmm Industrial and
Operations Engineering 436 Human Factors in Compute
Systems, University of Michigan, Ann Arbor, MI, Felary 4,
2008.

Wickens, C. D., John, D. L, Yili, L., & Sallie, EG. (2004). An

Introduction to Human Factors Engineering. (2nd ed.). Upper
Saddle River, NJ: Pearson Prentice Hall. pp.185-193
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UNIT 5 ERGONOMICS
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Ergonomics
3.2 Five Aspects of Ergonomics
3.3  History of Ergonomics
3.4 Ergonomics in Workplace
3.5 Efficiency and Ergonomics
3.6 Benefits of Ergonomics
3.7 Fields of Ergonomics

4.0 Conclusion

5.0 Summary

6.0 Tutor- Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes in great detail the variouseatgp of ergonomics
alongside the history behind it. The efficiency abénefits of
ergonomics will also be discussed. Different fietdsergonomics will
also be highlighted.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define the term ergonomics

identify the various aspects of ergonomics
explain the history of ergonomics
describe efficiency and ergonomics
identify the various benefits of ergonomics
list the various fields of ergonomics.

3.0 MAIN CONTENT

3.1 Introduction to Ergonomics
Ergonomics is derived from two Greek words: ergo@aning work,

and nomoi, meaning natural laws, to create a wbat tmeans the
science of work and a person’s relationship to wWak.
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The International Ergonomics Association has adbptes technical
definition: ergonomics (or human factors) is theestfic discipline

concerned with the understanding of interaction®ramhumans and
other elements of a system, and the profession appties theory,
principles, data and methods to design in ordeptanise human well-
being and overall system performance.

Ergonomics is the science of making things contfgldo makes things
efficient. However for simplicity, ergonomics makiééngs comfortable
and efficient.

At its simplest definition, ergonomics literally aes the science of
work. So ergonomists, i.e. the practitioners ofoemmics, study work,
how work is done and how to work better. It is #itéempt to make
work better that ergonomics becomes so useful.

However, what you, or the user, is most concernigd i, “How can |
use the product or service, will it meet my needx] will | like using
it?” Ergonomics helps define how it is used, howniéets you needs,
and most importantly if you like it. It makes thenxgomfy and efficient.

Ergonomics is concerned with the ‘fit'’ between peoand their work.
It takes account of the worker's capabilities amdtétions in seeking to
ensure that tasks, equipment, information and tiv@@ment suit each
worker.

To assess the fit between a person and his/her, wegonomists
consider the job being done and the demands onwitrier; the
equipment used (its size, shape, and how apprepti@ for the task),
and the information used (how it is presented, ss®@, and changed).
Ergonomics draws on many disciplines in its stufiijumans and their
environments, including anthropometry, biomechgnicsechanical
engineering, industrial engineering, industrial iges kinesiology,
physiology and psychology.

3.2 Five Aspects of Ergonomics

There are five aspects of ergonomics: safety, cambmase of use,
productivity/performance, and aesthetics. From dhesspects of
ergonomics, examples are given of how products ystems could
benefit from redesign based on ergonomic principles

. Safety — This has to do with the ability to useeaide or work
with a device without short or long term damageaots of the
body. For example in Medicine bottles: The printtbem could
be larger so that a sick person who may have k&drvidue to
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sinuses, etc.) can easily see the dosages and Edgeinomics
could design the print style, colour and size fotiroal viewing.

o Comfort — Comfort in the human-machine interfaceussially
noticed first. Physical comfort in how an item fed pleasing to
the user. If you do not like to touch it you worftyou do not
touch it you will not operate it. If you do not opée it, then it is
useless. For example, Alarm clock display: Some displays are
harshly bright, drawing one’s eye to the light wisemroundings
are dark. Ergonomic principles could re-design thésed on
contrast principles.

. Ease of use — This has to do with the ability te aslevice with
no stress. For example in Street Signs: In a stramga, many
times it is difficult to spot street signs. Thisutw be addressed
with the principles of visual detection in ergonomi

) Productivity/performance — For example in High-défon
Television (HD TV): The sound on HD TV is much lawtaan
regular TV. So when you switch from HD to reguldwe volume
increases dramatically. Ergonomics recognises thiais
difference in decibel level creates a differencdomdness and
hurts human ears and this could be solved by egeout the
decibel levels.

o Aesthetics - the look and feel of the object, teeriexperience.

3.3 History of Ergonomics

The foundations of the science of ergonomics apfmeaave been laid
within the context of the culture of Ancient Greede good deal of
evidence indicates that Hellenic civilisation irethth century BC used
ergonomic principles in the design of their togdds, and workplaces.

The term ergonomics is derived from the Greek werden [work] and
nomos [natural laws] and first entered the modern lericawhen
Wojciech Jastrgbowski used the word in his 1857 arti€gs ergononyji

czyli nauki o pracy, opartg na prawdach poczerpnietych z Nauki

Przyrody (The Outline of Ergonomics, i.e. Science of WdBlased on
the Truths Taken from the Natural Science).

Later, in the 19th century, Frederick Winslow Tayjmoneered the
"Scientific Management" method, which proposed & wa find the
optimum method for carrying out a given task. Taylound that he
could, for example, triple the amount of coal thabrkers were
shoveling by incrementally reducing the size aneyieof coal shovels
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until the fastest shoveling rate was reached. Feartk Lillian Gilbreth
expanded Taylor's methods in the early 1900s teeldpv"Time and
Motion Studies". They aimed at improving efficienby eliminating
unnecessary steps and actions. By applying thisoapp, the Gilbreths
reduced the number of motions in bricklaying froétd 4.5, allowing
bricklayers to increase their productivity from 188 350 bricks per
hour.

World War Il marked the development of new and claxpnachines
and weaponry, and these made new demands on apéragnition.
The decision-making, attention, situational awassnand hand-eye
coordination of the machine's operator became keyke success or
failure of a task. It was observed that fully fuontl aircraft, flown by
the best-trained pilots, still crashed. In 1943phdnse Chapanis, a
lieutenant in the U.S. Army, showed that this sheda"pilot error”
could be greatly reduced when more logical andediffitiable controls
replaced confusing designs in airplane cockpite €kperience of the
World War Il promoted the study. Man-Machine int#i@an became a
major focus when weapons meant to attack the ememmere
malfunctioning — attacking friends instead of foes.

In the decades since the war, ergonomics has cedito flourish and
diversify. The Space Age created new human fadgsges such as
weightlessness and extreme g-forces. How far cealdronments in

space be tolerated, and what effects would they lwavthe mind and
body? The dawn of the Information Age has resuliedthe new

ergonomics field of human-computer interaction (HQlikewise, the

growing demand for and competition among consummrdg and

electronics has resulted in more companies incutimman factors in
product design.

At home, work, or play new problems and questionstnioe resolved

constantly. People come in all different shapes aizés, and with

different capabilities and limitations in streng#peed, judgment, and
skills. All of these factors need to be considerethe design function.

To solve design problems, physiology and psychologgt be included

with an engineering approach.
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3.4 Ergonomics in Workplace

-
ﬁ=[

|

Fig. 5.1 Description of Workplace Environment
(Sourcewww.wikipedia.org

Fundamentals for the Flexible Workplace variabibtyd compatibility
with desk components, that flex from individual Wactivities to team
settings. Workstations provide supportive ergonsnfiie task-intensive
environments.

Outside of the discipline itself, the term 'ergomcshis generally used
to refer to physical ergonomics as it relates ® workplace (example
ergonomic chairs and keyboards). Ergonomics invtbekplace has to
do largely with the safety of employees, both ia ling and short-term.
Ergonomics can help reduce costs by improving gaf€his would
decrease the money paid out in workers’ compensatio

Workplaces may either take the reactive or proactipproach when
applying ergonomics practices. Reactive ergonomsieghen something
needs to be fixed, and corrective action is talk¥pactive ergonomics
Is the process of seeking areas that could be weprand fixing the

issues before they become a large problem. Problems be fixed

through equipment design, task design, or envirgnahedesign.

Equipment design changes the actual, physical dsvised by people.
Task design changes what people do with the equiprgavironmental

design changes the environment in which people wbtk not the

physical equipment they use.

3.5 Efficiency and Ergonomics

Efficiency is quite simply making something easedo. Several forms
of efficiency are:
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. Reducing the strength required makes a process piyscally
efficient.

. Reducing the number of steps in a task makes itkeui(i.e.
efficient) to complete.

o Reducing the number of parts makes repairs moraesit.

o Reducing the amount of training needed, i.e. makingore

intuitive, gives you a larger number of people vere qualified
to perform the task. Imagine how in-efficient tradisposal
would be if your teenage child wasn't capable &fnig out the
garbage. Have you tried an ergonomic trash bag?

Efficiency can be found almost everywhere. If sdnveg is easier to do
you are more likely to do it. If you do it moreethit is more useful.
Again, utility is the only true measure of the quyabf a design. And if
you willingly do something more often you have &aer chance of
liking it. If you like doing it you will be more aofortable doing it. So
the next time you hear the term ergonomics you wibw what it

means to you. And | hope that is a comforting thdug

Ergonomics can help you in many ways. Among otheangs, it can
benefit your life, health, productivity and accwa®©ne of the best
benefits of ergonomics is saving time. We nevenstehave enough of
it as it is, so why not try to get a little moretoof your day?
Ergonomics is about making things more efficieny. iBcreasing the
efficiency of a tool or a task, you tend to shortea length of time it
takes to accomplish your goal.

3.6 Benefits of Ergonomics
The three main benefits of ergonomics are:
Slim Down the Task

Have you ever wondered why some things are so dot@d
cumbersome and chaotic? And they take forever toptete. And most
of what you do does not aid the outcome.

For example, think back to the last time you gogdhifor a job, bought a
house or car, or did something else that requirédnaof paperwork.
How many different forms did you write the sameomhation on? That
was not very ergonomic.

You can almost always make a task a little leaBat.first you have to

understand the task. Ergonomics requires that @skproperly slimed
down and steps involved in a task are well writbeih This is why task
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analysis is normally done in ergonomics (Task aalyis fully
discussed in module 2, unit 2).

Once you have all the steps written out, you needke a good look at
them and identify areas that you can "ergonomise":

1. Repetition — Look for steps that are repeated and see if éney
all necessary.

2. Order — See if you can re-order the steps to optimise gffort.

3. Synergy — Can you combine things or somehow get more bang
for your buck?

4, Value Added — Look at every step and make sure it adds value t
the outcome. If it doesn't, cut it.

5. Necessity — Make sure the quantity of the step is heededyd@p
really need to brush your teeth with 57 strokesyitir32 do?

Simplify the Task

You can also save time by simplifying the task.sTis not just about
reducing the number of steps, but making thosesstagier to perform.
The less training and/or skill that is required &otask, the quicker the
pace at which it tends to get finished.

This is a great ergonomic tip, especially when tdmsk requires more
than one person. If you are trying to get your kmpick up their toys
before they go to bed, you can save a lot of tipeniaking it easier.
That is what the toy chest is for. Instead of hgwuilifferent places for
different things, they can just throw everythingpime place.

Increase Body Mechanism

Ergonomic can increase your body mechanics. A gagdnomic tool
acts as extension of your body enhancing capa&silittome tools make
you more effective and faster at completing a td$ky cutting a log
without an axe and see how long it takes you.)

3.7 Fields of Ergonomics

Engineering Psychology

Engineering psychology is an interdisciplinary part of Ergonomics and
studies the relationships of people to machinesh vhe intent of
improving such relationships. This may involve redaing equipment,

changing the way people use machines, or chandiagldcation in
which the work takes place. Often, the work of amgieeering
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psychologist is described as making the relatignsimore "user-
friendly."

Engineering Psychology is an applied field of p®jogy concerned
with psychological factors in the design and useaiipment. Human
factors are broader than engineering psychologyiclwls focused
specifically on designing systems that accommodageinformation-
processing capabilities of the brain.

Macroergonomics

Macroergonomics is an approach to ergonomics tnghasises a broad
system view of design, examining organisationalirmvnents, culture,
history, and work goals. It deals with the physidakign of tools and
the environment. It is the study of the societyitedogy interface and
their consequences for relationships, processesjratitutions. It also
deals with the optimisation of the designs of orgatonal and work
systems through the consideration of personnehntogical, and
environmental variables and their interactions. Thywal of
macroergonomics is a completely efficient work egstat both the
macro- and micro-ergonomic level which results imprioved
productivity, and employee satisfaction, healtliesa and commitment.
It analyses the whole system, finds how each elésteould be placed
in the system, and considers all aspects for g fficient system. A
misplaced element in the system can lead to tatiairé.

Seating Ergonomics

The best way to reduce pressure in the back isetonba standing
position. However, there are times when you neesittd/NVhen sitting,
the main part of the body weight is transferreth® seat. Some weight
Is also transferred to the floor, backrest, andrasits. Where the weight
Is transferred is the key to a good seat desigrerWwhe proper areas are
not supported, sitting in a seat all day can putamted pressure on the
back causing pain.

The lumbar (bottom five vertebrate in the spine@dseto be supported
to decrease disc pressure. Providing both a sezk theat inclines

backwards and has a lumbar support is criticalréwvgnt excessive low
back pressures. The combination which minimisessut@ on the lower
back is having a backrest inclination of 120 degreed a lumbar
support of 5cm. The 120 degrees inclination meéhasangle between
the seat and the backrest should be 120 degreeduitbar support of
5 cm means the chair backrest supports the lumpatidking out 5 cm

in the lower back area.
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Another key to reducing lumbar disc pressure isubke of armrests.
They help by putting the force of your body notilghy on the seat and
backrest, but putting some of this pressure onattmerests. Armrest
needs to be adjustable in height to assure thatlddrs are not
overstressed.

4.0 CONCLUSION

In this unit, you have been introduced to the funeiatal concepts of
Ergonomics. You have also learnt the different espé ergonomics
and also the history of ergonomics. Ergonomics arkplace was also
discussed alongside achieving efficiency in erganemThe various
benefits of ergonomics were also discussed. Theowsrfields of
ergonomics were also briefly explained.

5.0 SUMMARY
In this unit you, have learnt the following:

o introduction to ergonomics which is derived fromotusreek
words: ergon, meaning work, and nomoi, meaning rahtaws,
to create a word that means the science of workaapdrson’s
relationship to that work

. highlighting of the various aspect of ergonomidee lisafety,
comfort, ease of use e.t.c.

) the history of ergonomics whose foundations appéarkave
been laid within the context of the culture of Aerd Greece

. the discussion of ergonomics in workplace and awohge
efficiency in ergonomics

. explanation of the various benefits of ergonomidsicv was
discussed in greater detail

. the discussion of various fields of ergonomics léwggineering

psychology, Macroergonomics, Seating ergonomics.
SELF- ASSESSMENT EXERCISE

I What do you understand by ergonomics?
. Highlight the various benefits of ergonomics, giyiexamples.

6.0 TUTOR- MARKED ASSIGNMENT

Discuss briefly any two fields of ergonomics.
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UNIT 1 FUNDAMENTALS OF USER INTERFACE
DESIGN

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 User Interface
3.2 Significance of User Interface
3.3 Types of User Interfaces
3.4 History of User Interfaces
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1.0 INTRODUCTION

Having read through the course guide, you will havegeneral
understanding of what this unit is about and hofitstinto the course as
a whole. This unit describes the general fundantefauser interface
design.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the term user interface design

identify the significance of user interface

explain the history behind user interfaces

describe the modalities and modes of user interfac
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3.0 MAIN CONTENT

3.1 User Interface

The user interface (also known as Human Machine Interface (HMI) or
Man-Machine Interface (MMI) is the aggregate of medy which
people—the users—interact with thesystem—a particular machine,
device, computer program or other complex tool.

User interface is the point at which a user or a user departnoent
organisation interacts with a computer system. @dm of an interactive
computer program that sends messages to and redestaictions from
a terminal user.

In computer science and human-computer interactimyser interface

(of a computer program) refers to the graphical, textual and auditory
information the program presents to the user, Aedcontrol sequences
(such as keystrokes with the computer keyboard, ements of the
computer mouse, and selections with the touchsttéenuser employs
to control the program.

User Interface Designor User Interface Engineering

This is the design of computers, appliances, mashinmobile

communication devices, software applications, argbsites with the
focus on the user's experience and interaction.gbla¢ of user interface
design is to make the user's interaction as singolé efficient as
possible, in terms of accomplishing user goals—whkatften called

user-centred design. Good user interface desiglitdiées finishing the

task at hand without drawing unnecessary attention Graphic design
may be utilised to apply a theme or style to theerface without

compromising its usability. The design process mhatance the
technical functionality and visual elements (engental model) to create
a system that is not only operational but also kesahd adaptable to
changing user needs.

Interface design is involved in a wide range ofjgcts from computer
systems, to cars, to commercial planes; all ofdhejects involve
much of the same basic human interaction yet agaire some unique
skills and knowledge. As a result, designers tensipecialise in certain
types of projects and have skills centered aroined expertise, e.g.,
software design, user research, web design, ostridudesign.
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3.2 Significance of User Interface

To work with a system, users have to be able tdarabthe system and
assess the state of the system. For example, whamgdan automobile,
the driver uses the steering wheel to control thection of the vehicle,
and the accelerator pedal, brake pedal and gdatsticontrol the speed
of the vehicle. The driver perceives the positidntlee vehicle by

looking through the windscreen and the exact spdetie vehicle by
reading the speedometer. Timer interface of the automobile is on the

whole composed of the instruments the driver cantasaccomplish the
tasks of driving and maintaining the automobile.

The termuser interface is often used in the context of computer systems
and electronic devices. The user interface of ahamsical system, a
vehicle or an industrial installation is sometimederred to as the
Human-Machine Interface (HMI). HMI is a modification of the
original term MMI (Man-Machine Interface). In prast, the
abbreviation MMI is still frequently used althougme may claim that
MMI stands for something different now. Another edbation is HCI,
which is more commonly used for Human-Computgeraction than
Human-Computeinterface. Other terms used are Operator Interface
Console (OIC) and Operator Interface Terminal (OIT)

3.3 Types of User Interfaces

Currently (as at 2009) the following types of usgerface are the most
common:

) Graphical User Interfaces (GUI) accept input via devices such
as computer keyboard and mouse and provide argclla
graphical output on the computer monitor. Therearkeast two
different principles widely used in GUI design: @t-Oriented
User Interfaces (OOUIs) and application orienteterfiaces.
Examples are Windows Operating System, LabView, etc

. Web-based User Interfacesor Web User Interfaces (WUI)

accept input and provide output by generating watep which
are transmitted via the Internet and viewed by ubker using a
web browser program. Newer implementations utildseva,
AJAX, Adobe Flex, Microsoft, NET, or similar techiogies to
provide real-time control in a separate programmiehiting the
need to refresh a traditional HTML based web browse
Administrative web interfaces for web-servers, eesvand
networked computers are often called control panels
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User interfaces that are common in various fieldgside desktop
computing:

o Command Line Interfaces where the user provides the input by
typing a command string with the computer keyboand the
system provides output by printing text on the catap monitor.
Examples are MS-DOS and UNIX interface. This irde€ is
also used for system administration tasks, etc.

. Tactile Interfaces supplement or replace other forms of output
with haptic feedback methods. This is used in automated
simulators and so on.

. Touch User Interface are graphical user interfaces using a
touchscreen display as a combined input and owlpute. It is
used in many types of point of sale, industrialcesses and
machines, self-service machines etc. Examplesoaich screen
monitors.

Other types of user interfaces are:

. Attentive User Interfaces manage the user attention deciding
when to interrupt the user, the kind of warnings] #éhe level of
detail of the messages presented to the user.

. Batch Interfaces are non-interactive user interfaces, where the
user specifies all the details of thatch job in advance to batch
processing, and receives the output when all tlegssing is
done. The computer does not prompt for further trgfter the
processing has started.

) Conversational Interface Agents attempt to personify the
computer interface in the form of an animated persobot, or
other character (such as Microsoft's Clippy theepap), and
present interactions in a conversational form.

) Crossing-based Interfacesre graphical user interfaces in which
the primary task consists in crossing boundarietead of
pointing.

. Gesture Interface are graphical user interfaces which accept

input in form of hand gestures, or mouse gestlktecked with a
computer mouse or a stylus.

. Intelligent User Interfaces are human-machine interfaces that
aim at improving the efficiency, effectiveness, araduralness of
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human-machine interaction by representing, reagpniand
acting on models of the user, domain, task, dismuand media
(e.g., graphics, natural language, gesture).

. Motion Tracking Interfaces monitor the user's body motions
and translate them into commands, currently bemgeldped by
Apple.

o Multi-screen Interfaces employ multiple displays to provide a

more flexible interaction. This is often employed ¢computer
game interaction in both the commercial arcades amue
recently the handheld markets.

. Non-command User Interfacesallow users to infer their needs
and intentions, without requiring explicit commaridsmulation.

) Object-Oriented User Interface (OOUI) examples of OOUI
are:

Reflexive User Interfaceswhere the users control and redefine the
entire system via the user interface alone, fotamse to change its
command verbs. Typically this is only possible wikry rich graphic
user interfaces.

Tangible User Interfaceswhich place a greater emphasis on touch and
physical environment or its element.

Text User Interfacesare user interfaces which output text, but accept
other forms of input in addition to or in placetgped command strings.

Voice User Interfaces which accept input and provide output by
generating voice prompts. The user input is maderegsing keys or
buttons, or responding verbally to the interface.

Natural-Language Interfaces wused for search engines and on
webpages. User types in a question and waits fles@onse.

Zero-Input Interfaces get inputs from a set of sensors instead of
guerying the user with input dialogs.

Zooming User Interfaces are graphical user interfaces in which
information objects are represented at differeveeleof scale and detail,
and where the user can change the scale of thesgli@nea in order to
show more detall
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SELF-ASSESSMENT EXERCISE

Check the GUI features and functions of LabVieweiltompare their
environments with MS-DOS.

3.4 History of User Interfaces

The history of user interfaces can be divided i following phases
according to the dominant type of user interface:

. Batch Interface, 1945-1968
. Command-line User Interface, 1969 to present
. Graphical User Interface, 1981 to present

3.5 User Interface Modalities and Modes

A modality is a path of communication employed by the ustriace
to carry input and output. Examples of modalities:

Input — allowing the users to manipulate a syst€or. example the
computer keyboard allows the user to enter typ& thgitising tablet
allows the user to create free-form drawing.

Output — allowing the system to indicate the eBeof the users'
manipulation. For example the computer monitorvedidhe system to
display text and graphicsviion modality), loudspeaker allows the
system to produce sounauglitory modality).

The user interface may employ several redundaniitigmd output
modalities, allowing the user to choose which doasse for interaction.

A modeis a distinct method of operation within a compygegram, in
which the same input can produce different percenesults depending
on the state of the computer program. Heavy useaafes often reduces
the usability of a user interface, as the user nexgtend effort to
remember current mode states, and switch betweede nstates as
necessary.

4.0 CONCLUSION
In this unit, you have been introduced to the fumeatal concepts of

user interface. You have also learnt the history significance of user
interface design.
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5.0 SUMMARY
In this unit, you have learnt the:

o introduction of user interface which is the aggtegs# means by
which users interact with a particular machine,icksvcomputer
program or any other complex tool

. study of the various types of user interface desigich includes
graphical user interfaces, web-based user intesfamemmand
line interfaces e.t.c.

) history of user interfaces which can be dividedo irdatch
interface, command-line user interface and graphicser
interface

o modality of a user interface which is a path of cmmication

employed by the user interface to carry input auniat.
6.0 TUTOR-MARKED ASSIGNMENT

I Explain the Microsoft's Clippy the paperclip.
il Write a short note on the Command-line User Intarfa

7.0 REFERENCES/FURTHER READING

Pinel, J. P. (2008)Biopsychology (7th ed.). Boston: Pearson. p. 357.
Wikipedia.org
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UNIT 2 DESIGNING GOOD USER INTERFACES
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Essentials of Interface Design
3.1.1 Designing a Good Interface
3.1.2 Tips for Designing Good User Interface
3.2 Understanding Users
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes the essentials of designingdgoterface designs
and also discusses the various users.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the essentials of a good interface design
. identify the necessary tips needed for designigga interface
. discuss various users.

3.0 MAIN CONTENT

3.1 Essentials of Interface Design

There are three pillars to an application’s success

° Features
. Function
° Face

Features refer to what the application will do for the usEeatures are
the requirements for the software.

Function refers to how well the software operates. Bug-Bef#ware
will function perfectly.
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Face refers to how the application presents itselht®user; the
application’s “user interface.”

Features, function and face can be restated asanges

I Does the software meet the user’s requirements(Fes)
. Does the software operate as intended? (Function)
iii. Is the software easy to use? (Face)

The goal of user interface design is to put a happge on the
application. Stated in more concrete terms, a ssfakuser interface
will require Zero Training and will befriendly not foreboding.

Zero Training

The goal of Zero Training could be considered aatagoal of friendly
not foreboding. However, training costs are a majgrediment to the
usage of software making Zero Training an importal by itself.

There are two types of training involved in softealesign: software
training and job training. Software training asssntke user knows
how to do the job at hand and only needs to leanw to use the
software to do the job. Job training teaches tlee bew to do the job -
which can include more than how to use the appinaio do the job.
The goal of Zero Training relates 2ero software training. Job training
can be integrated with software training, but ressuh a much more
ambitious project.

Friendly not Foreboding

Almost everything you do to implement the goal @& Training will
further the goal of being friendly not forebodinglowever, some
techniques for reducing training may slow up exgeced users. For
example, you could pop-up new user messages whetieveser lands
in a particular field. Seeing the same message aftdile makes the
experienced user dispense with the messages.

Being friendly is an attitude and encompasses rioea what is
necessary for the Zero Training goal. Applicatiafs have an
attitude. For example, consider the following setsapplication
messages:

“Database does not exist” “l could not find databaSorpinfo”.
If you are sure this name is correct,
Corpinfo could be unavailable due to
maintenance or LAN problems. You
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should contact the help desk to see
when Corpinfo will again be
available.”

“SQL access error 123"  “l could not save informatido the
database. You can try to save again to see
if the error clears. If you call the help desk
concerning this problem, tell them you
have a “SQL access error 123".

“out of hunk”1 ‘I have run out of memory (RAM). This
typically happens when there is a bug in the
program which causes it to lose memory
over time. Save your game if possible. To
free the memory you will need to reset the
computer (turn it off and then on).”

The attitude of the first message is “you did sdnmgf that caused me a
problem” while the attitude of the second messad¢ have a problem.
Could you give me a hand?”

3.1.1 Designing a Good User Interface

Designing a good user interface is an iterative@ss. First, you design
and implement a user interface using appropriatkenigues. Then you
evaluate the design. The results of the evaludted the next design
and implementation. You stop the process when yawe hmet your

design goals or you run out of time and/or money.

Note that if you have different user communitiestfe same user with
different jobs), you may need different user irdeds, customisable
user interfaces or both. For example, Microsoft 8Marovides four user
interfaces: normal, outline, page layout and mastar addition,
Microsoft Word provides a host of customisation tiiees for the
keyboard, menu and toolbars.

While design is important, the real key to creatingood user interface
is in your evaluation techniques. Obviously, yowwdd use your own
user interface. If you can’'t use it, how can anyaise? Next, get
feedback from your testers.

The best evaluations are done by watching oveshbelder of the user.
The key here is watching. If you are telling themshat to do, you will
never find out if your interface is easy to uset tbe user figure it out
himself or herself. If the user has to ask you twbado or pauses to
figure out what to do next, you may need to workyonr interface. If

10
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the user grimaces, find out why. Learn from theesgigmce. Some of the

most i

nnovative designs were shot down when thesusmild not figure

them out.

You will need both new and experienced users f&tirtg your interface.
The new users will help you determine if you méwt Zero Training

goal.

The experienced users will let you know diuy methods for

meeting the Zero Training goal interfere with gedtiwork done once
the user has learned the software.

3.1.2

Tips for Designing a Good User Interface

Consistency The most important thing that you can possibly do
is make sure that your user interface works cossilst If you
can double-click on items in one list and have gbing happen,
then you should be able to double-click on itemang other list
and have the same sort of thing happen. Put yotiormiin
consistent places on all of your windows, use tmaes wording

in labels and messages, and use a consistent csth@me
throughout. Consistency in your user interfacevalyour users
to build an accurate mental model of the way thatarks, and
accurate mental models lead to lower training amugbert costs.

Set standards and stick to themThe only way that you'll be
able to ensure consistency within your applicaisoto set design
standards and then stick to them. The best appliedoladopt an
industry standard and then fill any missing guided that are
specific to your needs. Industry standards, sudchesnes set by
IBM (1993) and Microsoft (1995), will often defir@-99% of
what you need. By adopting industry standards, ar@unot only
taking advantage of the work of others, you are atsreasing
the chances that your application will look andl fidee other
applications that your users purchase or have. luskr interface
design standards should be set during the defifrastnucture
stage.

Explain the rules: Your users need to know how to work with
the application that you built for them. When arplagation
works consistently, it means you only have to expthe rules
once. This is a lot easier than explaining in detaactly how to
use each and every feature in an application Stegpep.

Support both novices and expertsAlthough a library-catalog
metaphor might be appropriate for casual users dibrary
system, library patrons, it probably is not all ttledfective for
expert users, librarians. Librarians are highlyned people who

11



CIT711

12

USER INTERFACE DESIGN AND ERGONOMICS

are able to use complex search systems to findm#ton in a
library; therefore you should consider building et sf search
screens to support their unique needs.

Navigation between screens is importantf it is difficult to get

from one screen to another, then your users wittkdyy become
frustrated and give up. When the flow between swevatches
the flow of the work that the user is trying to acplish, then
your application will make sense to your users.ddse different
users work in different ways, your system will neéedbe flexible

enough to support their various approaches. Intefflow

diagrams can be used during the model stage to Inttoeldlow

between screens.

Navigation within a screen is important In Western societies,
people read left to right and top to bottom. Beeapsople are
used to this, so you should design screens thatlspeorganised
left to right and top to bottom. All you want is targanise

navigation between widgets on your screen in a marhat

users will find familiar to them.

Word your messages and labels appropriatelyThe text that
you display on your screens is a primary sourcenfarmation
for your users. If your text is worded poorly thgour interface
will be perceived poorly by your users. Using fulbrds and
sentences, as opposed to abbreviations and codes iy@ur text
easier to understand. Your messages should be avpaistively,
imply that the user is in control, and provide gigiinto how to
use the application properly. For example, whiclssage do you
find more appealing “You have input the wrong imhation” or
“An account number should be 8 digits in lengtbHirthermore,
your messages should be worded consistently ampthgiesd in a
consistent place on the screen. Although the mességhe
person’s first name must be input.” and “An accounmber
should be input.” are separately worded well, tbgethey are
inconsistent. In light of the first message, adrettording of the
second message would be “The account number musipbé&
to make the two messages consistent.

Understand your widgets You should use the right widget
(widgets are interface elements that the usersaicttevith) for
the right task, helping to increase the consisteirtyyour
application and probably making it easier to bild application
in the first place. The only way that you can ledow to use
widgets properly is to read and understand the-inserface
standards and guidelines that your organisatioratiapted.



CIT711 MODULE 1

. Look at other applications with a grain of salt Unless you
know that another application follows the user4ifaee
standards and guidelines of your organisation, youst not
assume that the application is doing things riglthough it is
always a good idea to look at the work of othergyetv ideas,
until you know how to distinguish between good duadl user-
interface design you have to be careful. Too maayebbpers
make the mistake of imitating the user interface aobther
application that was poorly designed.

o Use colour appropriately. Colour should be used sparingly in
your applications, and if you do use it you mustoalise a
secondary indicator. The problem is that some of ysers may
be colour blind — if you are using colour to higjfii something
on a screen, then you need to do something elseke it stand
out if you want people to notice it, such as digpéasymbol
beside it. You also want to use colours in your liagppon
consistently so that you have a common look ankitifieeughout
your application. Also, colour generally does nairtpwell
between platforms — what looks good on one systiéem dooks
poor on another system. We have all been to prasens where
the presenter said “it looks good on my machinsoate.”

. Follow the contrast rule If you are going to use colour in your
application, you need to ensure that your screems sl
readable. The best way to do this is to follow tlatrast rule:
Use dark text on light backgrounds and light text dark
backgrounds. It is very easy to read blue text onvtate
background but very difficult to read blue text @n red
background. The problem is that there is no enocgfirast
between blue and red to make it easy to read, \ahdreere is a
lot of contrast between blue and white.

o Use fonts appropriately Old English fonts might look good on
the covers of William Shakespeare’s plays, but they really
difficult to read on a screen. Use fonts that a®ydo read, such
as serif fonts, Times Roman. Furthermore, use yimunts
consistently and sparingly. A screen using two loee fonts
effectively looks a lot better than a screen thedsufive or six.
Never forget that you are using a different fonérgvtime you
change the size, style (bold, italics, underliningypeface, or
colour.

o Grey things out, do not remove themYou often find that at
certain times it is not applicable to give yourrgsaccess to all
the functionality of an application. You need tdese an object

13
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before you can delete it, so to reinforce your mentodel the
application should do something with the Deletetdrutand/or
menu item. Should the button be removed or greyegd Grey it
out, never remove it. By greying things out wheaytishouldn’t
be, users can start building an accurate mentakhesito how
your application works. If you simply remove a wadgr menu
item instead of greying it out then it is much madi#icult for
your users to build an accurate mental model, mxthey only
know what is currently available and not what i$ aailable to
them. The old adage that out of sight is out afidnis directly
applicable here.

. Use non destructive default buttons It is quite common to
define a default button on every screen, the butt@at gets
invoked if the user presses the return/enter kée pgroblem is
that sometimes people will accidentally hit theeefmeturn key
when they do not mean to, consequently invoking de&ault
button. Your default button shouldn’t be somethitigat is
potentially destructive, such as delete or savehgpes your user
really did not want to save the object at that mathe

) Alignment of fields: When a screen has more than one editing
field, you need to organise the fields in a wayt tisa both
visually appealing and efficient. As shown in figut.l, the best
way to do so is to left-justify edit fields, or ather words make
the left-hand side of each edit field line up istenight line, one
over the other. The corresponding labels shoulddb# justified
and placed immediately beside the field. This islean and
efficient way to organise the fields on a screen.

) Justify data appropriately: For columns of data it is common
practice to right justify integers, decimal aliglodting point
numbers, and left justify strings.

) Do not create busy screensCrowded screens are difficult to
understand and hence are difficult to use. Experiaieresults
show that the overall density of the screen shadt exceed
40%, whereas local density within groupings shotlémceed
62%.

o Group things on the screen effectivelyltems that are logically
connected should be grouped together on the scteen
communicate that they are connected, whereas iteaishave
nothing to do with each other should be separated. can use
whitespace between collections of items to grougmthand/or
you can put boxes around them to accomplish the ghimg.

14
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o Open windows in the centre of the actionWhen your user
double-clicks on an object to display its edit/detareen then
his or her attention is on that spot. Thereforma@kes sense to
open the window in that spot, not somewhere else.

. Pop-up menus should not be the only source of funonality:
Your users cannot learn how to use your applicafigiou hide
major functionality from them. One of the most trasing
practices of developers is to misuse pop-up, adled context-
sensitive, menus. Typically there is a way to Use mhouse on
your computer to display a hidden pop-up menu pravides
access to functionality that is specific to theaacé the screen
that you are currently working on.

Poor Alignment E=EY
Name: |
Date of Birth:
Dt
Good Alignment |7 x|
Name: [

Date of Birth: |
ID: |

Fig. 1.1: Showing that alignment of fields is crital

3.2 Understanding Users

You must understand the user to be able to putpayhéace on your
application. You should understand the user’s ljay the software fits
in with that job and how the user goes about ggttive job done. You
need to approach the design of software from tlee’'sisiewpoint not
from an abstract requirements document. Specificajou should
understand what the user will be doing with theliappon. If you can
think like a user, you can create a much better inserface.

Here are some basic principles to remember ab@usus

) Your software is like a hammer - The user doesedlly care
how well crafted it is, the user just wants nailg j the wall.
Users just want to do their job (or play their gani¥hey don't

15
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care about you or your software. Your software ustjan
expedient tool to take the user where the usersatargo.

. Given a selection of hammers to buy at the hardwtme - The
user will select the one which will be most funuge. Of course,
this varies by user - some will want the plastiodia, some the
wood, some the green, etc. When evaluating youwsoé, users
are often swayed by looks, not function. Thus, stegken to
make the product look good (nice icons, picturesydgcolour
scheme, fields aligned, etc.) will often favourab&nhance
evaluations of your software.

) It had better drive nails - The user will not rgaiinow if your
software is adequate to the job until the user hssd the
software to do the actual work. From an interfagespective, the
software should not look like it can do more thiacein.

. Some users will try to use a hammer to drive avecrdf your
software is good, some user somewhere will try se the
software for some purpose for which you never idéhit to be
used. Obviously, you cannot design a user interfaaeal with
uses you cannot foresee. There is no single rngpdel of the
right way to use the software, so build in flexiiil

) Users will not read an instruction manual for a han They
won't read one for your software either, unless/theally have
to. Users find reading instruction manuals almost a
unpleasurable as dental work.

. A user reading the instruction manual for a hamimén serious
trouble - When you create your help system (andtedi manual),
remember that the user will only resort to thoseemals if he or
she is in trouble. The user will want a problertved as fast and
as easily as possible.

) Hammers don’t complain - You should try to elimmagrror

messages and any error messages your prograas should
have the right attitude.

4.0 CONCLUSION
In this unit, you have been introduced to the esssrof good interface

design. You have also learnt the necessary tipdete®r designing a
good interface and the need for understanding vanisers.

16
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5.0 SUMMARY

In this unit, we have learnt;

o the essentials of interface design with emphasigherfeatures,
functions and the face of the software
. that designing a good user interface which has lesuoribed as

an iterative process involves designing, implenmgptevaluating
and redesigning until all removable errors havenbiéen care
of

. the tips necessary for designing a good user axterfwhich
includes consistency, setting standards and sgcka them,
supporting of both novices and experts, e.t.c.

o understanding the user’s job, how the softwareifitsvith that
job and how the user goes about getting the joledon

SELF- ASSESSMENT EXERCISE

I How do you ensure that the interface supporth Ibovices and
experts?

. Write short notes on any three tips necesgarydesigning a
good user interface.

6.0 TUTOR- MARKED ASSIGNMENT

I How do you ensure that the interface support bawices and
expert?

. Write short note on the design of a user interfacea user with
hearing disability.

7.0 REFERENCES/FURTHER READING

Wkipedia.org

www://www.linfo.org/gui.html
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UNIT 3 GRAPHICAL USER INTERFACE
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Graphical User Interface
3.2 History of Graphical User Interface
3.3 Elements of Graphical User Interface
3.4 Three Dimensional Graphical User Interface

4.0 Conclusion

5.0 Summary

6.0 Tutor- Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

This unit describes the general concept of GrapHitser Interface
(GUI) and also the history and elements of graphisar interface. The
concept of three dimensional (3D) graphical usderface is also
introduced.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

describe a graphical user interface

explain the history behind graphical user interface
list the elements of a graphical user interface
describe the three-dimensional user interfaces.

3.0 MAIN CONTENT

3.1 Introduction to Graphical User Interface

Graphical User Interfaces, also known as GUIs,raifeonsistent visual
language to represent information stored in computéhis makes it
easier for people with little computer skills to kowith and use
computer software. This explains the most comma@mehts of the
visual language interfaces.

A graphical user interfaceis a type of user interface which allows

people to interact with electronic devices suclt@sputers; hand-held
devices such as MP3 Players, Portable Media Plager&aming
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devices; household appliances and office equipmwéhtimages rather
than text commands. Ul offers graphical icons, and visual indicators,
as opposed to text-based interfaces, typed comnemels or text
navigation to fully represent the information ardi@ns available to a
user. The actions are usually performed througéctimanipulation of
the graphical elements.

The termGUI is historically restricted to the scope of two-dimsional
display screens with display resolutions capabl@excribing generic
information, in the tradition of the computer sa@enresearch at Palo
Alto Research Centre (PARC). The te@I earlier might have been
applicable to other high-resolution types of irdeds that are non-
generic, such as videogames, or not restrictedldb screens, like
volumetric displays.

3.2 History of Graphical User Interface
Precursor to GUI

The precursor to GUIs was invented by researcherhe Stanford
Research Institute, led by Douglas Engelbart. Tdeseloped the use of
text-based hyperlinks manipulated with a mousdHerOn-Line System.
The concept of hyperlinks was further refined artéreded to graphics
by researchers at Xerox PARC, who went beyondlaged hyperlinks
and used a GUI as the primary interface for theoXeklto computer.
Most modern general-purpose GUIs are derived fiosgystem. As a
result, some people call this class of interfacAR@ User Interface
(PUI) (note that PUI is also an acronym for PeraapUser Interface).
Ivan Sutherland developed a pointer-based systdeddhe Sketchpad
in 1963. It used a light-pen to guide the creatimidl manipulation of
objects in engineering drawings.

PARC User Interface

The PARC User Interface consisted of graphical el@ms such as
windows, menus, radio buttons, check boxes andsicbine PARC User
Interface employs a pointing device in additionatkeyboard. These
aspects can be emphasised by using the alternatraym WIMP,
which stands fovWindows,l cons,Menus andPointing device.

Evolution

Following PARC, the first GUI-centric computer opgng model was
the Xerox 8010 Star Information System in 1981dwkd by the Apple
Lisa (which presented concept of menu bar as vgelWiadow controls)
in 1982 and the Atari ST and Commodore Amiga in5198
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The GUIs that are familiar to most people todayMrerosoft Windows,
Finder Interface (Mac OS X), and the X Window Systaterfaces.
Apple, IBM and Microsoft used many of Xerox's idets develop
products, and IBMs Common User Access specificatifmmmed the
basis of the user interface found in Microsoft Wing, IBM OS/2
Presentation Manager, and the Unix Motif toolkitlamndow manager.
These ideas evolved to create the interface fonralirent versions of
Microsoft Windows, as well as in Mac OS X and vasodesktop
environments for Unix-like operating systems, swsh Linux. Thus
most current GUIs have largely common idioms.

Post-WIMP Interfaces

Smaller mobile devices such as PDAs and smart ghtypcally use
the WIMP elements with different unifying metaphordue to
constraints in space and available input devicggliéations for which
WIMP is not well suited may use newer interacti@chniques,
collectively named as post-WIMP user interfaces.

Some touch-screen-based operating systems sucpps'sAiPhone OS
currently use post-WIMP styles of interaction. TRRone's use of more
than one finger in contact with the screen allovesioas such as
pinching and rotating, which are not supported ksingle pointer and
mouse.

A class of GUIs sometimes referred to as post-WIMElude 3D
compositing window manager such as Compiz, Deskigimdow
Manager, and LG3D. Some post-WIMP interfaces mapditer suited
for applications which model immersive 3D enviromise such as
Google Earth.

3.3 Elements of Graphical User Interfaces

A GUI uses a combination of technologies and devite provide a
platform which the user can interact with in ortieachieve the tasks of
gathering and producing information.

Series of elements conforming to visual languagage hevolved to
represent information stored in computers. This esakk easier for
people with little computer skills to work with andse computer
software. The most common combination of such etgsa GUIs is
the WIMP paradigm, especially in personal computers

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used tlol boe structure of
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the static elements on which the user can interactl define the
appearance of the interface.

The key elements of GUI are divided into two categpviz Structural
and Interactive elements.

3.3.1 Structural Elements

User interfaces use visual conventions to repredémet generic
information shown. Some conventions are used thl e structure of
the static elements on which the user can interaicti define the
appearance of the interface.

Window

A window is an area on the screen that displaysrinétion, with its
contents being displayed independently from thé o&she screen. An
example of a window is what appears on the screkenwhe "My
Documents" icon is clicked in the Windows Operat8ygtem. It is easy
for a user to manipulate a window: it can be opeard closed by
clicking on an icon or application, and it can beved to any area by
dragging it (that is, by clicking in a certain aiahe window — usually
the title bar along the top — and keeping the jugntlevice's button
pressed, then moving the pointing device). A windmam be placed in
front or behind another window, its size can bausi#id, and scrollbars
can be used to navigate the sections within it.tiidlel windows can
also be opened at one time, in which case eachowirghan display a
different application or file — this is very usefulhen working in a
multitasking environment. The system’s memory i dgmly limitation
to the number of windows that can be opened at.ohlcere are also
many types of specialised windows.

. A Container Window: a window that is opened while invoking
the icon of a mass storage device, directory ateiobnd which
is presenting an ordered list of other icons thaild be again
some other directories, or data files or may benesseecutable
programs. All modern container windows could préstmir
content on screen either by acting as browser wwsdor text
windows. Their behaviour can automatically changeoeding to
the choices of the single users and their prefeapgmtoach to the
graphical user interface.

. A browser window: allows the user to move forward and
backward through a sequence of documents or webspaljeb
browsers are examples of these types of windows.

. Text terminal windows:. are designed for embedding interaction
with text user interfaces within the overall gragaiiinterface.
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MS-DOS and UNIX consoles are examples of thesestygfe
windows.

. A child window: opens automatically or as a result of a user
activity in a parent window (A parent window candiey type of
window). Pop-up windows on the Internet can bedchiindows.

. A message windowor dialog box is a type of child window.
These are usually small and basic windows thabpemed by a
program to display information to the user andf@rigformation
from the user. They usually have a button that nhespushed
before the program can be resumed.

Menus

Menus allow the user to execute commands by seteétom a list of

choices. Options are selected with a mouse or gtberting device

within a GUI. A keyboard may also be used. Menus @nvenient
because they show what commands are availablenwiitie software.

This limits the amount of documentation the usedseto understand
the software.

. A menu bar is displayed horizontally across the top of theeen
and/or along the top of some or all windows. A fadivn menu
is commonly associated with this menu type. Whessex clicks
on a menu option, the pull-down menu will appear.

. A menu has a visible title within the menu bar. Its corgeare
only revealed when the user selects it with a pointhe user is
then able to select the items within the pull-dowanu. When
the user clicks elsewhere, the contents of the naglhdisappear.

. A context menuis invisible until the user performs a specific
mouse action, like pressing the right mouse butWien the
software-specific mouse action occurs the menu wajpear
under the cursor.

. Menu extras are individual items within or at the side of armae

Icons

An icon is a small picture that represents objeatsh as a file, program,
web page, or command. Icons are used as a quicktwaxecute
commands, open documents, and run programs. Theyalao very
useful when searching for an object in a browss#r because in many
operating systems all documents using the samasgtewill have the
same icon.
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Controls (or Widgets)

The interface element that a computer user intenaith is known as a
control orwidget.

Window
A paper-like rectangle that represents a "windontb ia document,
form, or design area.

Pointer (or mouse cursor)
The spot where the mouse "cursor" is currentlyresfeing.

Text box
A box in which texts or numbers are entered.

Button
An equivalent to a push-button as found on meclahroc electronic
instruments.

Hyperlink
Text with some kind of indicators (usually undeirign and/or colour)
that shows that clicking it will take one to anatkereen or page.

Drop-down list
A list of items from which to select: The list naatty only displays
items when a special button or indicator is clicked

Check box
A box which indicates an "on" or "off" state vialeck-mark or an "x".

Radio button

A button, similar to a check-box, except that oahe item in a group
can be selected. Its name comes from the mechanisalbutton group
on a car radio receiver. Selecting a new item fthengroup's buttons
also deselects the previously selected button.

Data grid
A spreadshedtke grid that allows numbers or text to be entere
rows and columns.

Tabs
A tab is typically a rectangular small box whiclually contains a text
label or graphical icon associated with a view pallben activated the

view pane, or window, displays widgets associatéh that tab; groups
of tabs allow the user to switch quickly betweetffiedent widgets. This
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Is used in the web browsers Firefox, Internet Epgrio Konqueror,

Opera, and Safari. With these browsers, you care maultiple web

pages open at once in one window, and quickly rsgigpetween them
by clicking on the tabs associated with the padgeds are usually
placed in groups at the top of a window, but map &le grouped on the
side or bottom of a window.

3.3.2 Interaction Elements

Some common idioms for interaction have evolvedthe visual

language used in GUIs. Interaction elements amexfate objects that
represent the state of an ongoing operation ostoamation, either as
visual remainders of the user intent (such as tbetgr), or as

affordances showing places where the user mayaictter

Cursor

A cursor is an indicator used to show the posit@mn a computer
monitor or other display devices that will respdodnputs from a text
input or pointing devices.

Pointer

One of the most common components of a GUI on taesgmal

computer is a pointer: a graphical image on a scthat indicates the
location of a pointing device, and can be useddlecs and move
objects or commands on the screen. A pointer corhyappears as an
angled arrow, but it can vary within different prams or operating
systems. Example of this can be found within texiepssing

applications, which use an I-beam pointer thaheped like a capital |,
or in web browsers, which often indicate that tha@nger is over a
hyperlink by turning the pointer in the shape ofjlaved hand with
outstretched index finger.

The use of a pointer is employed when the inputhout or pointing
device, is a device that can move fluidly acroscieen and select or
highlight objects on the screen. Pointer trails lbarused to enhance its
visibility during movement. In GUIs where the inpuiethod relies on
hard keys, such as the five-way key on many maiilenes, there is no
pointer employed, and instead the GUI relies oleardocus state.

Selection
A selection is a list of items on which user operat will take place.
The user typically adds items to the list manualythough the

computer may create a selection automatically.
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Adjustment handle

A handle is an indicator of a starting point farag and drop operation.
Usually the pointer shape changes when placed ehdhdle, showing
an icon that represents the supported drag operatio

SELF-ASSESSMENT EXERCISE 1
Identify and study these elements within Windowragiag system
3.4 Three-dimensional User Interfaces

For typical computer displayfiree-dimensional are a misnomer—their
displays are two-dimensional. Three-dimensionalgesaare projected
on them in two dimensions. Since this technique leesn in use for
many years, the recent use of the term three-diimesls must be
considered a declaration by equipment marketetshieaspeed of three
dimensions to two dimensions projection is adeqt@tese in standard
GUIs.

Motivation

Three-dimensional GUIs are quite common in scidiaten literature
and movies, such as lurassic Park, which features Silicon Graphics'
three-dimensional file manager, "File system nawiga an actual file
manager that never got much widespread use ass#ranierface for a
Unix computer. In fiction, three-dimensional usaterfaces are often
immersible environments like William Gibson's Cyfgaice or Neal
Stephenson's Metaverse.

Three-dimensional graphics are currently mostlyduse computer
games, art and computer-aided design (CAD). Thawe Ibeen several
attempts at making three-dimensional desktop enments like Sun's
Project Looking Glass or SphereXP from Sphere IAc.three-
dimensional computing environment could possibly bged for
collaborative work. For example, scientists coultudg three-
dimensional models of molecules in a virtual rgaéhvironment, or
engineers could work on assembling a three-dimeasimodel of an
airplane. This is a goal of the Croquet project Bnoject Looking Glass.

Technologies
The use of three-dimensional graphics has beconeeedsingly
common in mainstream operating systems, from crgadttractive

interfaces—eye candy— to functional purposes ondgsible using
three dimensions. For example, user switchingpsasented by rotating
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a cube whose faces are each user's workspace,iagobvwmanagement
is represented in the form or via a Rolodex-stlfging mechanism in
Windows Vista (see Windows Flip 3D). In both casém® operating
system transforms windows on-the-fly while contirgiito update the
content of those windows.

Interfaces for the X Window System have also imgetaed advanced
three-dimensional user interfaces through compagitiwindow
managers such as Beryl, Compiz and KWin using th@LX or XGL
architectures, allowing for the usage of OpenGlatimate the user's
interactions with the desktop.

Another branch in the three-dimensional desktopirenmnent is the
three-dimensional GUIs that take the desktop metaphstep further,
like the BumpTop, where a user can manipulate decsn and
windows as if they were "real world" documents, hwitealistic
movement and physics.

The Zooming User Interface (ZUI) is a related textbgy that promises
to deliver the representation benefits of 3D envinents without their
usability drawbacks of orientation problems anddeid objects. It is a
logical advancement on the GUI, blending some tdigeensional
movement with two-dimensional or "2.5D" vector atige

4.0 CONCLUSION

In this unit, you have been introduced to graphisar interface (GUI).
The history of graphical user interface was alszwussed. The elements
of graphical user interface were also explained.u Ywwere also
introduced to three-dimensional user interfaces.

5.0 SUMMARY
In this unit, you have learnt the:

. introduction to graphical user interface which isype of user
interface that allows people to interact with alecic devices
such as computers, hand-held devices, householdapgs and
office equipment with images rather than text comadsa

) history of graphical user interface, precursor tol PARC user
interface and the evolution of other graphical ustrfaces
o elements of graphical user interface which aredéigiinto two

categories that includes structural and interactleenents.
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SELF-ASSESSMENT EXERCISE 2
I What do you understand by graphical user intexfa

. Explain the structural and iterative elementsgoaphical user
interface.

6.0 TUTOR- MARKED ASSIGNMENT
Explain the PARC graphical user interface
7.0 REFERENCES/FURTHER READING

http://www.linfo.org/gui.html. Retrieved on 12 Naweer 2008.

www.wikipedia.com
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UNIT 4 HUMAN- COMPUTER INTERACTION
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Introduction to Human -Computer Interaction (HCI)
3.2 Goals of HCI
3.3 Differences with Other Related Fields
3.4  Future Development of HCI

4.0 Conclusion

5.0 Summary

6.0 Tutor -Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION
In this unit, you will be introduced to Human-Contgu Interaction
(HCI) and its differences with other related fieldfie goals and future

development of human- computer interaction andygreeral concept of
human-computer interface will be introduced.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the term human- computer interaction

. identify the various goals of human -computer iatgion

o differentiate human -computer interaction from othelated
fields

) describe the future development of HCI and explaenhuman -

computer interface.
3.0 MAIN CONTENT

3.1 Introduction to Human -Computer Interaction

Human—Computer Interaction (HCI) is the study of interaction
between people (users) and computers. It involvestudy intersection
of computer science, behavioural sciences, desigh sveral other
fields of study. Interaction between users and ageig occurs at the
user interface (or simplynterface), which includes both software and
hardware. The association for computing machinesfinds human-
computer interaction as "a discipline concerned with the design,
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evaluation and implementation of interactive computsystems for
human use and with the study of major phenomenawutling them”
Since human-computer interaction studies a humah ammachine
together, it draws its supporting knowledge frone thnachine and
human sides. On the machine side, techniques irpatan graphics,
operating systems, programming languages, and aawent
environments are relevant. On the human side, carwation theory,
graphic and industrial design disciplines, staisstilinguistics, social
sciences, cognitive psychology, and human perfocmaare relevant.
Engineering and design methods are also relevamnie b the
multidisciplinary nature of HCI, people with diffamt backgrounds
contribute to its success. HCI is sometimes referte as Man—
Machine Interaction (MMI) or Computer—-Human Interaction
(CHI).

3.1.1 Human-Computer Interface

The human—computer interface can be described asptint of

communication between the human user and the cempthe flow of

information between the human and computer is ddfias the loop of
interaction. The loop of interaction has severgkass to it including:

. Task Environment: The conditions and goals set upon the user.

) Machine Environment. The environment that the computer is
connected to, i.e. a laptop in a college studelat'sn room.

. Areas of the Interface Non-overlapping areas involve processes

of the human and computer not pertaining to theteraction.
Meanwhile, the overlapping areas only concern tledvas with
the processes pertaining to their interaction.

. Input Flow: Begins in the task environment as the user haee so
task that requires using their computer.

o Output: The flow of information that originates in the chane
environment.

) Feedback Loops through the interface that evaluate, mddera

and confirm processes as they pass from the huhmangh the
interface to the computer and back.

3.2 Goals of HCI
The basic goal of HCI is to improve the interactidretween users and
computers by making computers more usable and mesmo to the

user's needs. Specifically, HCI is concerned with:

. methodologies and processes for designing intesféce, given
a task and a class of users, design the best pwossilrface
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within given constraints, optimising for a desingaperty such
as learning ability or efficiency of use)

o methods for implementing interfaces (e.g. softwakits and
libraries; efficient algorithms)

. techniques for evaluating and comparing interfaces

. developing new interfaces and interaction techrsque

) developing descriptive and predictive models aneoties of
interaction.

A long term goal of HCI is to design systems thatimise the barrier
between the human's cognitive model of what thegtwa accomplish
and the computer's understanding of the user's task

Researchers in HCI are interested in developing néesign
methodologies, experimenting with new hardware aksyi prototyping
new software systems, exploring new paradigms rieeraction, and
developing models and theories of interaction.

3.3 Differences with Related Fields

HCI focuses on user interface design mainly forraisef computer
system and promotes effective interaction betwesnputers and users
(human). User Interface Design is concerned withusers of devices
such as computers, appliances, machines, mobilemocmication
devices, software applications, and websites. Inl, Hficient user
interface is critical.

HCI differs from human factors in that the focusn®re on users
working specifically with computers, rather thanhert kinds of
machines or designed artifacts. There is also asfat HCI on how to
implement the computer software and hardware mesimsnto support
human-computer interaction. Thus, human factorsaaleoader term;
HCI could be described as the human factors of coenp, although
some experts try to differentiate these areas.

According to some experts, HCI also differs frongaromics (which

will be fully introduced in the next unit) in th#ere is less focus on
repetitive work-oriented tasks and procedures, randh less emphasis
on physical stress and the physical form or indalstiesign of the user
interface, such as keyboards and mice. However dibes not take full
account of ergonomics, which recently has gainetiah broader focus
(equivalent to human factors). Cognitive ergonoimios example, is a

30



CIT711 MODULE 1

part of ergonomics, of whiclsoftware ergonomics (an older term,
essentially the same as HCI) is a part.

Three areas of study have substantial overlap WitH even as the
focus of inquiry shifts. In the study of Personatformation
Management (PIM), human interactions with the corapare placed in
a larger informational context - people may workhmnany forms of
information, some computer-based, many not (e.ghitelwoards,
notebooks, sticky notes, refrigerator magnetsydeoto understand and
effect desired changes in their world. In Computsupported
Cooperative Work (CSCW), emphasis is placed orusizeof computing
systems in support of the collaborative work ofraug of people. The
principles of Human Interaction Management (HIM}esd the scope
of CSCW to an organisational level which can belamgnted without
the use of computer systems.

3.4 Future Development of HCI
As the means by which humans interact with comgutentinues to

evolve rapidly, human—computer interaction is atdcby the forces
shaping the nature of future computing. These ®ieelude:

o decreasing hardware costs leading to larger memand faster
systems

) miniaturisation of hardware leading to portability

) reduction in power requirements leading to porigbil

o new display technologies leading to the packaginfj o
computational devices in new forms

) specialised hardware leading to new functions

. increased development of network communication and
distributed computing

o increasingly widespread use of computers, espgdmiilpeople
who are outside the computing profession

) increasing innovation in input techniques (i.e.jcep gesture,

pen), combined with lowering cost, leading to rapid
computerisation by people previously left out oé tltomputer
revolution”

) wider social concerns leading to improved accessotaputers
by currently disadvantaged groups.

The future for HCI is expected to include the faling features:
Ubiquitous communication: Computers will communicate through

high speed local networks, nationally over wideaareetworks, and
portably via infrared, ultrasonic, cellular, andhet technologies. Data
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and computational services will be portably acddedrom many if not
most locations to which a user travels.

High functionality systems: Systems will have large numbers of
functions associated with them. There will be sonynaystems that
most users, technical or non-technical, will nogehéime to learn them
in the traditional way (e.g., through thick mangjals

Mass availability of computer graphics: Computer graphics
capabilities such as image processing, graphicssfisemations,
rendering, and interactive animation will becomedegpread as
inexpensive chips become available for inclusion general
workstations.

Mixed media: Systems that will handle images, voice, soundsew
text, formatted data. These will be exchangeabler @ommunication
links among users. The separate worlds of consweetronics (e.g.,
stereo sets, VCRs, televisions) and computers palitially merge.
Computer and print worlds will continue to crossiaslate each other.

High-bandwidth interaction: The rate at which humans and machines
interact will increase substantially due to the nges in speed,
computer graphics, new media, and new input/oufputces. This will
lead to some qualitatively different interfacesgtsas virtual reality or
computational video.

Large and thin displays: New display technologies will finally mature
enabling very large displays and also displays dhathin, light weight,

and have low power consumption. This will have éargffects on

portability and will enable the development of paliee, pen-based

computer interaction systems very different in fdedm desktop

workstations of the present.

Embedded computation: Computation will pass beyond desktop
computers into every object for which uses can band. The
environment will be alive with little computatiorisom computerised
cooking appliances. to lighting and plumbing fixdsrto window blinds
to automobile braking systems to greeting cardssdme extent, this
development is already taking place. The differeincthe future is the
addition of networked communications that will &lonany of these
embedded computations to coordinate with each athemith the user.
Human interfaces to these embedded devices willdny cases be very
different from those appropriate to workstations.

Augmented reality: A common staple of science fiction, augmented
reality refers to the notion of layering relevanformation into our
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vision of the world. Existing projects show reahé statistics to users
performing difficult tasks, such as manufacturikgiture work might
include augmenting our social interactions by pdowy additional
information about those we converse with.

Group interfaces: Interfaces to allow groups of people to coordinate
will be common (e.g., for meetings, for engineeripgojects, for
authoring joint documents). These will have majopacts on the nature
of organisations and on the division of labour. Misdof the group
design process will be embedded in systems andcailke increased
rationalisation of the design.

User tailorability: Ordinary users will routinely tailor applications
their own use and will use this power to invent regplications based
on their understanding of their own domains. Uset) their deeper
knowledge of their own knowledge domains, will easingly be
important sources of new applications at the exp@igeneric systems
programmers (with systems expertise but low doreapertise).

Information utilities: Public information utilities (such as home
banking and shopping) and specialised industryicesv(e.g., weather
for pilots) will continue to proliferate. The ratf proliferation will
accelerate with the introduction of high-bandwidtkeraction and the
improvement in quality of interfaces.

4.0 CONCLUSION

In this unit, you have been introduced to the cpteef human -
computer interaction. You have also been introduttedhe various
goals of HCI and also the difference between HQl ather related
fields. The future of HCI was also discussed. Ttwvecept of the human-
computer interface was also introduced.

5.0 SUMMARY
In this unit, you have learnt the following:

o introduction to human—computer interaction (HCl)iethis the
study of interaction between people (users) andpcoens. HCI
is also sometimes referred to as man—machine atiena(MMI)
or computer—human interaction (CHI)

) the human—computer interface which can be descrazdhe
point of communication between the human user amel t
computer
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o the goal of HCI which is basically to improve th@eractions
between users and computers by making computers usable
and receptive to the user's needs

. the difference between HCI and other related fiklasgraphical
user interface, ergonomics e.t.c.

. the future development in HCI like Ubiquitous conmuation,
High functionality systems, Mass availability of noputer
graphics e.t.c.

SELF- ASSESSMENT EXERCISE

I What do you understand by Human -Computer licteoa?
. Describe the Human -Computer Interface

6.0 TUTOR- MARKED ASSIGNMENT
Discuss briefly the future development in HCI.

7.0 REFERENCES/FURTHER READING

More discussion of the differences between thesestean be found in
the ACM SIGCHI Curricula for Human-Computer Intetian

Brown, C. M. (1998).Human-Computer Interface Design Guidelines.
Intellect Books. pp.2-3.

Green, P. (2008). Iterative Design. Lecture pre=gmm Industrial and
Operations Engineering 436 Human Factors in Compute
Systems, University of Michigan, Ann Arbor, MI, Felary 4,
2008.

Wickens, C. D., John, D. L, Yili, L., & Sallie, EG. (2004). An

Introduction to Human Factors Engineering. (2nd ed.). Upper
Saddle River, NJ: Pearson Prentice Hall. pp.185-193
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1.0 INTRODUCTION

This unit describes in great detail the variouseatgp of ergonomics
alongside the history behind it. The efficiency abénefits of
ergonomics will also be discussed. Different fietdsergonomics will
also be highlighted.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define the term ergonomics

identify the various aspects of ergonomics
explain the history of ergonomics
describe efficiency and ergonomics
identify the various benefits of ergonomics
list the various fields of ergonomics.

3.0 MAIN CONTENT

3.1 Introduction to Ergonomics
Ergonomics is derived from two Greek words: ergo@aning work,

and nomoi, meaning natural laws, to create a wbat tmeans the
science of work and a person’s relationship to wWak.
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The International Ergonomics Association has adbptes technical
definition: ergonomics (or human factors) is theestfic discipline

concerned with the understanding of interaction®ramhumans and
other elements of a system, and the profession appties theory,
principles, data and methods to design in ordeptanise human well-
being and overall system performance.

Ergonomics is the science of making things contfgldo makes things
efficient. However for simplicity, ergonomics makiééngs comfortable
and efficient.

At its simplest definition, ergonomics literally aes the science of
work. So ergonomists, i.e. the practitioners ofoemmics, study work,
how work is done and how to work better. It is #itéempt to make
work better that ergonomics becomes so useful.

However, what you, or the user, is most concernigd i, “How can |
use the product or service, will it meet my needx] will | like using
it?” Ergonomics helps define how it is used, howniéets you needs,
and most importantly if you like it. It makes thenxgomfy and efficient.

Ergonomics is concerned with the ‘fit'’ between peoand their work.
It takes account of the worker's capabilities amdtétions in seeking to
ensure that tasks, equipment, information and tiv@@ment suit each
worker.

To assess the fit between a person and his/her, wegonomists
consider the job being done and the demands onwitrier; the
equipment used (its size, shape, and how apprepti@ for the task),
and the information used (how it is presented, ss®@, and changed).
Ergonomics draws on many disciplines in its stufiijumans and their
environments, including anthropometry, biomechgnicsechanical
engineering, industrial engineering, industrial iges kinesiology,
physiology and psychology.

3.2 Five Aspects of Ergonomics

There are five aspects of ergonomics: safety, cambmase of use,
productivity/performance, and aesthetics. From dhesspects of
ergonomics, examples are given of how products ystems could
benefit from redesign based on ergonomic principles

. Safety — This has to do with the ability to useeaide or work
with a device without short or long term damageaots of the
body. For example in Medicine bottles: The printtbem could
be larger so that a sick person who may have k&drvidue to
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sinuses, etc.) can easily see the dosages and Edgeinomics
could design the print style, colour and size fotiroal viewing.

o Comfort — Comfort in the human-machine interfaceussially
noticed first. Physical comfort in how an item fed pleasing to
the user. If you do not like to touch it you worftyou do not
touch it you will not operate it. If you do not opée it, then it is
useless. For example, Alarm clock display: Some displays are
harshly bright, drawing one’s eye to the light wisemroundings
are dark. Ergonomic principles could re-design thésed on
contrast principles.

. Ease of use — This has to do with the ability te aslevice with
no stress. For example in Street Signs: In a stramga, many
times it is difficult to spot street signs. Thisutw be addressed
with the principles of visual detection in ergonomi

) Productivity/performance — For example in High-défon
Television (HD TV): The sound on HD TV is much lawtaan
regular TV. So when you switch from HD to reguldwe volume
increases dramatically. Ergonomics recognises thiais
difference in decibel level creates a differencdomdness and
hurts human ears and this could be solved by egeout the
decibel levels.

o Aesthetics - the look and feel of the object, teeriexperience.

3.3 History of Ergonomics

The foundations of the science of ergonomics apfmeaave been laid
within the context of the culture of Ancient Greede good deal of
evidence indicates that Hellenic civilisation irethth century BC used
ergonomic principles in the design of their togdds, and workplaces.

The term ergonomics is derived from the Greek werden [work] and
nomos [natural laws] and first entered the modern lericawhen
Wojciech Jastrgbowski used the word in his 1857 arti€gs ergononyji

czyli nauki o pracy, opartg na prawdach poczerpnietych z Nauki

Przyrody (The Outline of Ergonomics, i.e. Science of WdBlased on
the Truths Taken from the Natural Science).

Later, in the 19th century, Frederick Winslow Tayjmoneered the
"Scientific Management" method, which proposed & wa find the
optimum method for carrying out a given task. Taylound that he
could, for example, triple the amount of coal thabrkers were
shoveling by incrementally reducing the size aneyieof coal shovels
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until the fastest shoveling rate was reached. Feartk Lillian Gilbreth
expanded Taylor's methods in the early 1900s teeldpv"Time and
Motion Studies". They aimed at improving efficienby eliminating
unnecessary steps and actions. By applying thisoapp, the Gilbreths
reduced the number of motions in bricklaying froétd 4.5, allowing
bricklayers to increase their productivity from 188 350 bricks per
hour.

World War Il marked the development of new and claxpnachines
and weaponry, and these made new demands on apéragnition.
The decision-making, attention, situational awassnand hand-eye
coordination of the machine's operator became keyke success or
failure of a task. It was observed that fully fuontl aircraft, flown by
the best-trained pilots, still crashed. In 1943phdnse Chapanis, a
lieutenant in the U.S. Army, showed that this sheda"pilot error”
could be greatly reduced when more logical andediffitiable controls
replaced confusing designs in airplane cockpite €kperience of the
World War Il promoted the study. Man-Machine int#i@an became a
major focus when weapons meant to attack the ememmere
malfunctioning — attacking friends instead of foes.

In the decades since the war, ergonomics has cedito flourish and
diversify. The Space Age created new human fadgsges such as
weightlessness and extreme g-forces. How far cealdronments in

space be tolerated, and what effects would they lwavthe mind and
body? The dawn of the Information Age has resuliedthe new

ergonomics field of human-computer interaction (HQlikewise, the

growing demand for and competition among consummrdg and

electronics has resulted in more companies incutimman factors in
product design.

At home, work, or play new problems and questionstnioe resolved

constantly. People come in all different shapes aizés, and with

different capabilities and limitations in streng#peed, judgment, and
skills. All of these factors need to be considerethe design function.

To solve design problems, physiology and psychologgt be included

with an engineering approach.

38



CIT711 MODULE 1

3.4 Ergonomics in Workplace

-
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Fig. 5.1 Description of Workplace Environment
(Sourcewww.wikipedia.org

Fundamentals for the Flexible Workplace variabibtyd compatibility
with desk components, that flex from individual Wactivities to team
settings. Workstations provide supportive ergonsnfiie task-intensive
environments.

Outside of the discipline itself, the term 'ergomcshis generally used
to refer to physical ergonomics as it relates ® workplace (example
ergonomic chairs and keyboards). Ergonomics invtbekplace has to
do largely with the safety of employees, both ia ling and short-term.
Ergonomics can help reduce costs by improving gaf€his would
decrease the money paid out in workers’ compensatio

Workplaces may either take the reactive or proactipproach when
applying ergonomics practices. Reactive ergonomsieghen something
needs to be fixed, and corrective action is talk¥pactive ergonomics
Is the process of seeking areas that could be weprand fixing the

issues before they become a large problem. Problems be fixed

through equipment design, task design, or envirgnahedesign.

Equipment design changes the actual, physical dsvised by people.
Task design changes what people do with the equiprgavironmental

design changes the environment in which people wbtk not the

physical equipment they use.

3.5 Efficiency and Ergonomics

Efficiency is quite simply making something easedo. Several forms
of efficiency are:
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. Reducing the strength required makes a process piyscally
efficient.

. Reducing the number of steps in a task makes itkeui(i.e.
efficient) to complete.

o Reducing the number of parts makes repairs moraesit.

o Reducing the amount of training needed, i.e. makingore

intuitive, gives you a larger number of people vere qualified
to perform the task. Imagine how in-efficient tradisposal
would be if your teenage child wasn't capable &fnig out the
garbage. Have you tried an ergonomic trash bag?

Efficiency can be found almost everywhere. If sdnveg is easier to do
you are more likely to do it. If you do it moreethit is more useful.
Again, utility is the only true measure of the quyabf a design. And if
you willingly do something more often you have &aer chance of
liking it. If you like doing it you will be more aofortable doing it. So
the next time you hear the term ergonomics you wibw what it

means to you. And | hope that is a comforting thdug

Ergonomics can help you in many ways. Among otheangs, it can
benefit your life, health, productivity and accwa®©ne of the best
benefits of ergonomics is saving time. We nevenstehave enough of
it as it is, so why not try to get a little moretoof your day?
Ergonomics is about making things more efficieny. iBcreasing the
efficiency of a tool or a task, you tend to shortea length of time it
takes to accomplish your goal.

3.6 Benefits of Ergonomics
The three main benefits of ergonomics are:
Slim Down the Task

Have you ever wondered why some things are so dot@d
cumbersome and chaotic? And they take forever toptete. And most
of what you do does not aid the outcome.

For example, think back to the last time you gogdhifor a job, bought a
house or car, or did something else that requirédnaof paperwork.
How many different forms did you write the sameomhation on? That
was not very ergonomic.

You can almost always make a task a little leaBat.first you have to

understand the task. Ergonomics requires that @skproperly slimed
down and steps involved in a task are well writbeih This is why task
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analysis is normally done in ergonomics (Task aalyis fully
discussed in module 2, unit 2).

Once you have all the steps written out, you needke a good look at
them and identify areas that you can "ergonomise":

1. Repetition — Look for steps that are repeated and see if éney
all necessary.

2. Order — See if you can re-order the steps to optimise gffort.

3. Synergy — Can you combine things or somehow get more bang
for your buck?

4, Value Added — Look at every step and make sure it adds value t
the outcome. If it doesn't, cut it.

5. Necessity — Make sure the quantity of the step is heededyd@p
really need to brush your teeth with 57 strokesyitir32 do?

Simplify the Task

You can also save time by simplifying the task.sTis not just about
reducing the number of steps, but making thosesstagier to perform.
The less training and/or skill that is required &otask, the quicker the
pace at which it tends to get finished.

This is a great ergonomic tip, especially when tdmsk requires more
than one person. If you are trying to get your kmpick up their toys
before they go to bed, you can save a lot of tipeniaking it easier.
That is what the toy chest is for. Instead of hgwuilifferent places for
different things, they can just throw everythingpime place.

Increase Body Mechanism

Ergonomic can increase your body mechanics. A gagdnomic tool
acts as extension of your body enhancing capa&silittome tools make
you more effective and faster at completing a td$ky cutting a log
without an axe and see how long it takes you.)

3.7 Fields of Ergonomics

Engineering Psychology

Engineering psychology is an interdisciplinary part of Ergonomics and
studies the relationships of people to machinesh vhe intent of
improving such relationships. This may involve redaing equipment,

changing the way people use machines, or chandiagldcation in
which the work takes place. Often, the work of amgieeering
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psychologist is described as making the relatignsimore "user-
friendly."

Engineering Psychology is an applied field of p®jogy concerned
with psychological factors in the design and useaiipment. Human
factors are broader than engineering psychologyiclwls focused
specifically on designing systems that accommodageinformation-
processing capabilities of the brain.

Macroergonomics

Macroergonomics is an approach to ergonomics tnghasises a broad
system view of design, examining organisationalirmvnents, culture,
history, and work goals. It deals with the physidakign of tools and
the environment. It is the study of the societyitedogy interface and
their consequences for relationships, processesjratitutions. It also
deals with the optimisation of the designs of orgatonal and work
systems through the consideration of personnehntogical, and
environmental variables and their interactions. Thywal of
macroergonomics is a completely efficient work egstat both the
macro- and micro-ergonomic level which results imprioved
productivity, and employee satisfaction, healtliesa and commitment.
It analyses the whole system, finds how each elésteould be placed
in the system, and considers all aspects for g fficient system. A
misplaced element in the system can lead to tatiairé.

Seating Ergonomics

The best way to reduce pressure in the back isetonba standing
position. However, there are times when you neesittd/NVhen sitting,
the main part of the body weight is transferreth® seat. Some weight
Is also transferred to the floor, backrest, andrasits. Where the weight
Is transferred is the key to a good seat desigrerWwhe proper areas are
not supported, sitting in a seat all day can putamted pressure on the
back causing pain.

The lumbar (bottom five vertebrate in the spine@dseto be supported
to decrease disc pressure. Providing both a sezk theat inclines

backwards and has a lumbar support is criticalréwvgnt excessive low
back pressures. The combination which minimisessut@ on the lower
back is having a backrest inclination of 120 degreed a lumbar
support of 5cm. The 120 degrees inclination meéhasangle between
the seat and the backrest should be 120 degreeduitbar support of
5 cm means the chair backrest supports the lumpatidking out 5 cm

in the lower back area.
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Another key to reducing lumbar disc pressure isubke of armrests.
They help by putting the force of your body notilghy on the seat and
backrest, but putting some of this pressure onattmerests. Armrest
needs to be adjustable in height to assure thatlddrs are not
overstressed.

4.0 CONCLUSION

In this unit, you have been introduced to the funeiatal concepts of
Ergonomics. You have also learnt the different espé ergonomics
and also the history of ergonomics. Ergonomics arkplace was also
discussed alongside achieving efficiency in erganemThe various
benefits of ergonomics were also discussed. Theowsrfields of
ergonomics were also briefly explained.

5.0 SUMMARY
In this unit you, have learnt the following:

o introduction to ergonomics which is derived fromotusreek
words: ergon, meaning work, and nomoi, meaning rahtaws,
to create a word that means the science of workaapdrson’s
relationship to that work

. highlighting of the various aspect of ergonomidee lisafety,
comfort, ease of use e.t.c.

) the history of ergonomics whose foundations appéarkave
been laid within the context of the culture of Aerd Greece

. the discussion of ergonomics in workplace and awohge
efficiency in ergonomics

. explanation of the various benefits of ergonomidsicv was
discussed in greater detail

. the discussion of various fields of ergonomics léwggineering

psychology, Macroergonomics, Seating ergonomics.
SELF- ASSESSMENT EXERCISE

I What do you understand by ergonomics?
. Highlight the various benefits of ergonomics, giyiexamples.

6.0 TUTOR- MARKED ASSIGNMENT

Discuss briefly any two fields of ergonomics.
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MODULE 4 USER INTERFACE EVALUATION

Unit 1 Techniques for Evaluating and Measuring fiatee
Usability

Unit 2 Evaluating User Interface without the User

Unit 3 Evaluating User Interface with the User

Unit 4 Other Evaluation Methodologies

UNIT 1 TECHNIQUES FOR EVALUATING AND
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1.0 INTRODUCTION

This unit describes usability evaluation methodsg@tive modelling,
inspection, inquiry and prototyping methods arecdbed.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain various usability evaluation methods
. explain the differences between these methods
. describe evaluation metrics.

3.0 MAIN CONTENT

3.1 Usability Evaluation Methods

There are a variety of methods currently used taluate usability.
Certain methods make use of data gathered frons,ustile others rely
on usability experts. There are usability evaluatethods that apply
to all stages of design and development, from prodafinition to final
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design modifications. When choosing a method yostngonsider the
cost, time constraints, and appropriateness of nile¢hod. Usability
methods can be further classified into the follaywubcategories:

3.1.1 Cognitive Modelling Methods

Cognitive modeling involves creating a computatiomaodel to
estimate how long it takes people to perform a mitask. Models are
based on psychological principles and experimesttalies to determine
times for cognitive processing and motor movemedtgynitive models
can be used to improve user interfaces or predmblem errors and
pitfalls during the design process. A few examm&sognitive models
include:

a. Parallel Design

With parallel design, several people create anaindesign from the
same set of requirements. Each person works indepdy, and when
finished, shares his/her concepts with the groupe Tesign team
considers each solution, and each designer usdsethiedeas to further
improve their own solution. This process helps ®neyate many
different, diverse ideas and ensures that theibeats from each design
are integrated into the final concept. This proceaa be repeated
several times until the team is satisfied withfihal concept.

b. GOMS

GOMS is an acronym that stands for Goals, Oper&fi@thods, and
Selection Rules. It is a family of techniques tlaaalyses the user
complexity of interactive systems. Goals are wha tiser has to
accomplish. An operator is an action performedeirvise of a goal. A
method is a sequence of operators that accomplighah Selection
rules specify which method should be used to saéigfiven goal, based
on the context.

C. Human Processor Model

Sometimes it is useful to break a task down andiyaeaach individual
aspect separately. This allows the tester to losaecific areas for
improvement. To do this, it is necessary to undexsthow the human
brain processes information. This has been fulscdbed in module 1.

d. Keystroke Level Modelling

Keystroke level modeling is essentially a less cahpnsive version of
GOMS that makes simplifying assumptions in order reduce
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calculation time and complexity. You can read mab®ut Keystroke
level model for more information.

3.1.2 Inspection Methods

These usability evaluation methods involve obsé&madf users by an
experimenter, or the testing and evaluation of @y@m by an expert
reviewer. They provide more quantitative data akgdahat can be timed
and recorded.

a. Card Sorting

Card sorting is a way to involve users in groupinfprmation for a
website's usability review. Participants in a caafting session are
asked to organise the content from a Web sitewayathat makes sense
to them. Participants review items from a Web aitd then group these
items into categories. Card sorting helps to |daw users think about
the content and how they would organise the inféionaon the Web
site. Card sorting helps to build the structuregMveb site, decide what
to put on the home page, and label the home paggarées. It also
helps to ensure that information is organised ensite in a way that is
logical to users.

b. Ethnography

Ethnographic analysis is derived from anthropoldggld observations
are taken at a site of a possible user, which tthekartifacts of work
such as Post-It notes, items on desktop, shortamid,items in trash
bins. These observations also gather the sequehcwodk and
interruptions that determine the user’s typical.day

C. Heuristic Evaluation

Heuristic evaluation is a usability engineering Inoet for finding and
assessing usability problems in a user interfacggdeas part of an
iterative design process. It involves having a $mat of evaluators
examining the interface and using recognised usalpfinciples (the
"heuristics"). It is the most popular of the usapilnspection methods,
as it is quick, cheap, and easy. It is fully disadsin unit 2 of this
module.

Usability Inspection
Usability inspection is a review of a system based set of guidelines.

The review is conducted by a group of experts wieodeeply familiar
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with the concepts of usability in design. The expdéocus on a list of
areas in design that have been shown to be traurhke$or users.

I Pluralistic Inspection

Pluralistic inspections are meetings where usergeldpers, and human
factors people meet together to discuss and ewaktap by step of a
task scenario. As more people inspect the sceriariproblems, the

higher the probability to find problems. In additidhe more interaction
in the team, the faster the usability issues aselved.

. Consistency Inspection

In consistency inspection, expert designers repesducts or projects
to ensure consistency across multiple productedé If it does things
in the same way as their own designs.

iii.  Activity Analysis

Activity analysis is a usability method used in Iprégnary stages of
development to get a sense of situation. It inv®ha® investigator
observing users as they work in the field. Alsoeredd to as user
observation, it is useful for specifying user reégments and studying
currently used tasks and subtasks. The data cadlastqualitative and
useful for defining the problem. It should be uselden you wish to
frame what is needed, or “What do we want to know?”

3.1.3 Inquiry Methods

The following wusability evaluation methods involveollecting
gualitative data from users. Although the dataemtéd is subjective, it
provides valuable information on what the user want

a. Task Analysis

Task analysis means learning about users' goalsuaacs' ways of
working. Task analysis can also mean figuring obatvmore specific

tasks users must do to meet those goals and vepe Btey must take to
accomplish those tasks. Along with user and taslkyars, we often do a
third analysis: understanding users' environmemisygical, social,

cultural, and technological environments).

b. Focus Groups

A focus group is a focused discussion where a natdeleads a group
of participants through a set of questions on &éiqudar topic. Although
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typically used as a marketing tool, focus groups sometimes used to
evaluate usability. Used in the product definitgiage, a group of 6 to
10 users are gathered to discuss what they desie product. An

experienced focus group facilitator is hired todguthe discussion to
areas of interest for the developers. Focus groags typically

videotaped to help get verbatim quotes, and cligs aiten used to
summarise opinions. The data gathered is not ysgakntitative, but

can help get an idea of a target group's opinion.

C. Questionnaires/Surveys

Surveys have the advantages of being inexpensiglire no testing
equipment, and results reflect the users’ opiniovghen written
carefully and given to actual users who have egpeg with the
product and knowledge of design, surveys providfuldeedback on
the strong and weak areas of the usability of agdedhis is a very
common method and often does not appear to bevaysubut just a
warranty card.

3.1.3 Prototyping Methods

Rapid prototyping is a method used in early stagfedevelopment to
validate and refine the usability of a system.dh de used to quickly
and cheaply evaluate user-interface designs withioeitneed for an
expensive working model. This can help remove h#sit to change
the design, since it is implemented before any peagramming begins.
One such method of rapid prototyping is paper pypiag.

3.1.4 Testing Methods

These usability evaluation methods involve testigsubjects for the
most quantitative data. Usually recorded on vidéey provide task
completion time and allow for observation of atlitu

a. Remote Usability Testing

Remote usability testing (also known as unmoderatedsynchronous
usability testing) involves the use of a speciaflgdified online survey,
allowing the quantification of user testing studigg providing the
ability to generate large sample sizes. Additionathis style of user
testing also provides an opportunity to segmentddaek by
demographic, attitudinal and behavioural type. Tdss are carried out
in the user's own environment (rather than labs)pihg further
simulate real-life scenario testing. This approalso provides a vehicle
to easily solicit feedback from users in remoteaare
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b. Thinking Aloud

The think aloud protocol is a method of gatherirgadthat is used in
both usability and psychology studies. It involvgstting a user to
verbalise their thought processes as they perfotaskaor set of tasks.
Often an instructor is present to prompt the ustr being more vocal
as they work. Similar to the subjects-in-tandemhuoet it is useful in

pinpointing problems and is relatively simple ta sp. Additionally, it

can provide insight into the user's attitude, whoam not usually be
discerned from a survey or questionnaire.

C. Subjects-in-Tandem

Subjects-in-tandem is pairing of subjects in a Ukpakdest to gather
important information on the ease of use of a pcadBubjects tend to
think out loud and through their verbalised thosgbesigners learn
where the problem areas of a design are. Subjecis aften provide
solutions to the problem areas to make the proelsier to use.

3.1.5 Other Methods

Cognitive walkthrough is a method of evaluating tiser interaction of

a working prototype or final product. It is usedetealuate the system’s
ease of learning. Cognitive walkthrough is usefulunderstand the
user’s thought processes and decision making whienaicting with a

system, specially for first-time or infrequent user

a. Benchmarking

Benchmarking creates standardised test materiala gpecific type of
design. Four key characteristics are considerednwéstablishing a
benchmark: time to do the core task, time to fisoes, time to learn
applications, and the functionality of the syste@nce there is a
benchmark, other designs can be compared to itetermiine the
usability of the system.

b. Meta-Analysis

Meta-Analysis is a statistical procedure to combmesults across
studies to integrate the findings. This phrase w@geed in 1976 as a
guantitative literature review. This type of evdlaa is very powerful

for determining the usability of a device becauseombines multiple

techniques to provide very accurate quantitatiygoett.
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C. Persona

Personas are fictitious characters that are crdateepresent a site or
product's different user types and their associakehographics and
technographics. Alan Cooper introduced the conoépising personas
as a part of interactive design in 1998 in his bddle Inmates Are
Running the Asylunbut had used this concept since as early as 1975.

Personas are a usability evaluation method thatbeansed at various
design stages. The most typical time to createopess is at the
beginning of designing so that designers have giltanidea of who the
users of their product will be. Personas are tlkbetypes that represent
actual groups of users and their needs, which canabgeneral
description of person, context, or usage scendiis technique turns
marketing data on target user population into agéysical concepts of
users to create empathy among the design team,thnattinal aim of
tailoring a product more closely to how the persowdl use it.

To gather the marketing data that personas recgeseral tools can be
used, including online surveys, web analytics, @usr feedback forms,
and usability tests, and interviews with custoneEmse
representatives.

Cognitive walkthrough is fully discussed in unibRthis module.

3.2 Evaluation with Tests and Metrics

Regardless of how carefully a system is designkdeehniques must
be tested using usability tests. Usability test®ive typical users using
the system (or product) in a realistic environmédbservation of the
user’'s behaviour, emotions, and difficulties whplerforming different
tasks, often identify areas of improvement forskistem.

3.2.1 The Use of Prototypes

It is often very difficult for designers to condugsability tests with the
exact system being designed. Cost constraints,, sapel design

constraints usually lead the designer to creatingr@otype of the

system. Instead of creating the complete finalesystthe designer may
test different sections of the system, thus malkiegeral small models
of each component of the system. The types of ligapiototypes may

vary from using paper models, index cards, handvdranodels, or

storyboards.

Prototypes are able to be modified quickly, aremfiaster and easier to
create with less time invested by designers andram@ apt to change
design; although sometimes are not an adequateseamation of the
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whole system, are often not durable and testingltsesnay not be
parallel to those of the actual system.

3.2.2 Metrics

While conducting usability tests, designers must usability metrics to
identify what it is they are going to measure, loe tisability metrics.
These metrics are often variable, and change ijuootion with the

scope and goals of the project. The number of stbjeeing tested can
also affect usability metrics, as it is often ead@ focus on specific
demographics. Qualitative design phases, such reer@eusability (can
the task be accomplished?), and user satisfactealso typically done
with smaller groups of subjects. Using inexpengx@otypes on small
user groups provides more detailed information,abee of the more
interactive atmosphere, and the designer's altditiocus more on the
individual user.

As the designs become more complex, the testing bemome more
formalised. Testing equipment will become more ssfptated and
testing metrics become more quantitative. With aremoefined
prototype, designers often test effectivenesscieficy, and subjective
satisfaction, by asking the user to complete vari@sks. The tasks are
measured by:

the percentage of the task completed

how long it takes to complete the tasks

ratios of success to failure to complete the task
time spent on errors

the number of errors

rating scale of satisfactions

. number of times user seems frustrated, etc.

Additional observations of the users give designarsight on
navigation difficulties, controls, conceptual magjeétc. The ultimate
goal of analysing these metrics is to find/creafgaotype design that
users like and use to successfully perform giveksa

After conducting usability tests, it is importamir fa designer to record
what was observed, in addition to why such behavamcurred and
modify the model according to the results. Oftersiguite difficult to
distinguish the source of the design errors, andt\he user did wrong.
However, effective usability tests will not genera solution to the
problem, but provide modified design guidelinesdontinued testing.
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4.0 CONCLUSION

Usability is now recognised as an important sofevquality attribute,
earning its place among more traditional attribisigsh as performance
and robustness. Indeed, various academic prograces fon usability.
Also several usability consultancy companies haweerged, and
traditional consultancy and design firms are offgrsimilar services.

5.0 SUMMARY

In this unit, you have learnt the following:

o cognitive modelling involves a computational mottelestimate
how long it takes people to perform a given task
. inspection usability evaluation methods involve aslation of

users by an experimenter, or the testing and etiatuaf a
program by an expert reviewer

. inquiry usability evaluation methods involve colieg
gualitative data from users. Although the data emétd are
subjective, they provide valuable information onatvithe user
wants

. rapid prototyping is a method used in early stagds
development to validate and refine the usabilityaafystem. It
can be used to quickly and cheaply evaluate userfate
designs without the need for an expensive workiogeh

) testing usability evaluation methods involve tegtof subjects
for the most quantitative data. Usually recordedvateo, they
provide task completion time and allow for obseat of
attitude

. cognitive walkthrough is a method of evaluating theer
interaction of a working prototype or final produtitis used to
evaluate the system’s ease of learning

) usability metrics is used to identify the featutbst will be
measured.

6.0 TUTOR- MARKED ASSIGNMENT

I Explain cognitive modelling.

. Describe GOMS briefly.

iii. Identify some metrics and use them to evaluatertai@ menu
interface of WINDOWS OS.
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1.0 INTRODUCTION

This unit describes the concept of evaluating @rusterface without
the user. Users walkthrough, action analysis andistecs analysis and
various concepts that will be discussed throughmatunit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the concept of evaluating of user interfagthout the
user

. describe users walkthrough

. explain action analysis

. describe heuristics analysis.

3.0 MAIN CONTENT

3.1 Evaluating User Interface without the Users

Throughout this course material, we have emphasisdnportance of
bringing users into the interface design processvéver, as a designer,
you will also need to evaluate the evolving desigren no users are
present. Users' time is almost never a free omitdd resource. Most
users have their own work to do, and they are &blelevote only
limited time to your project. When users do takmetito look at your
design, it should be as free as possible of probldris is a courtesy to
the users, who shouldn't have to waste time onatrivugs that you
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could have caught earlier. It also helps buildukers' respect for you as
a professional, making it more likely that theylwilve the design effort
serious attention.

A second reason for evaluating a design withoutsugethat a good
evaluation can catch problems that an evaluatidgh anly a few users
may not reveal. The numbers tell the story hereimierface designed
for a popular personal computer might be used bygsands of people,
but it may be tested with only a few dozen usefsreerelease. Every
user will have a slightly different set of problegnasmd the testing will

not uncover problems that the few users tested damk. It also won't

uncover problems that users might have after tieyrpre experience.
An evaluation without users won't uncover all thelgpems either. But

doing both kinds of evaluation significantly impes/the chances of
success.

In this unit, we will describe three approaches é&waluating user
interface in the absence of users. The first ambraa thecognitive
walkthrough, a task-oriented technique that fits especiallyl wethe
context of task-centred design. The second apprsaattion analysis
which allows a designer to predict the time thateapert user would
need to perform a task, and which forces the desigmtake a detailed
look at the interface. The third approachhé&uristic evaluation, a kind
of check-list approach that catches a wide var@typroblems but
requires several evaluators who have some knowlexfgasability
problems.

3.1.1 Cognitive Walkthroughs

The cognitive walkthrough is a formalised way ofagming people's
thoughts and actions when they use an interfacetherfirst time.
Briefly, a walkthrough goes like this: You haveratotype or a detailed
design description of the interface, and you kndwothe users will be.
You select one of the tasks that the design is\ded to support. Then
you try to tell a believable story about each act@ouser has to take to
do the task. To make the story believable you havwaotivate each of
the user's actions, relying on the user's generawledge and on the
prompts and feedback provided by the interfaceyod can't tell a
believable story about an action, then you havatéxt a problem with
the interface.

You can see from the brief example that the watkigh can uncover
several kinds of problems. It can question asswmptabout what the
users will be thinking ("why would a user think thiachine needs to be
switched on?"). It can identify controls that atevious to the design
engineer but may be hidden from the user's pointielv (“the user
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wants to turn the machine on, but can she findsth#ch?"). It can
suggest difficulties with labels and prompts (“tiser wants to turn the
machine on, but which is the power switch and whely is on?"). And
it can note inadequate feedback, which may makeusises balk and
retrace their steps even after they've done th tigng ("how does the
user know it's turned on?").

The walkthrough can also uncover shortcomings ie turrent
specification, that is, not in the interface butle way it is described.
Perhaps the copier design really was "intendedhaee a power-on
indicator, but it just didn't get written into th&pecifications. The
walkthrough will ensure that the specs are morepteta. On occasion
the walkthrough will also send the designer bacth®users to discuss
the task. Is it reasonable to expect the usemsriodn the copier before
they make a copy? Perhaps it should be on by defauturn itself on
when the "Copy" button is pressed.

Walkthroughs focus most on problems that users lalle when they
first use an interface, without training. For sosystems, such as "walk-
up-and-use" banking machines, this is obviouslficadi. But the same
considerations are also important for sophisticaigehputer programs
that users might work with for several years. Usdlten learn these
complex programs incrementally, starting with éitthr no training and
learning new features as they need them. If eaitrddented group of
features can pass muster under the cognitive walkgin, then the user
will be able to progress smoothly from novice bebawto productive

expertise.

One other point from the example: Notice that wedusome features of
the task that were implicitly pulled from a detdile situated
understanding of the task: the user is sitting desk, so she can't see
the power switch. It would be impossible to inclualkrelevant details
like this in a written specification of the taskhd& most successful
walkthroughs will be done by designers who havenheerking closely
with real users, so they can create a mental gaiftithose users in their
actual environments.

Now here are some details on performing walkthreuayd interpreting
their results.

a. Who should do a walkthrough, and when?

If you are designing a small piece of the interfaneyour own, you can
do your own, informal, "in your head" walkthroughs monitor the
design as you work. Periodically, as larger parthe interface begin to
coalesce, it's useful to get together with a grotipeople, including
other designers and users, and do a walkthrougla foomplete task.
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One thing to keep in mind is that the walkthroughreally a tool for
developing the interface, not for validating it. Wehould go into a
walkthrough expecting to find things that can beiaved. Because of
this, we recommend that group walkthroughs be don@eople who
are roughly at the same level in the company hibsarThe presence of
high-level managers can turn the evaluation intshaw, where the
political questions associated with criticising ®mme else's work
overshadow the need to improve the design.

b. Preparing to do a walkthrough

You need information about four things. (1) You che@edescription or a
prototype of the interface. It doesn't have to bmglete, but it should
be fairly detailed. Things like exactly what wordee in a menu can
make a big difference. (2) You need a task desonpfhe task should
usually be one of the representative tasks yownmegufor task-centred
design, or some piece of that task. (3) You neednaplete, written list
of the actions needed to complete the task withintexface. (4) You
need an idea of who the users will be and what lkahexperience
they'll bring to the job. This is an understandipgu should have
developed through your task and user analysis.

C. Doing a walkthrough

You have defined the task, the users, the interfaoe the correct action
sequence. You've gathered a group of designersotret interested
stakeholders. Now it's time to actually DO THE WALKROUGH.

In doing the walkthrough, you try to tell a storlgoait why the user
would select each action in the list of correciad. And you critique
the story to make sure it's believable.

We recommend keeping four questions in mind as gatigue the
story:

) Will users be trying to produce whatever effectalson has?

. Will users see the control (button, menu, switclt,)efor the
action?

. Once users find the control, will they recognisatti produces
the effect they want?

o After the action is taken, will users understanel filledback they

get, so they can go on to the next action with iciemice?

Here are a few examples -- "failure stories" -iérfaces that illustrate
how the four questions apply.
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The first question deals with what the user iskimg. Users often are
not thinking what designers expect them to thinkr Example, one
portable computer we have used has a slow-speede nmd its
processor, to save battery power. Assume the tasto ido some
compute-intensive spreadsheet work on this machame, the first
action is to toggle the processor to high-speed andiill users be
trying to do this? Answer: Very possibly not! Usedsn't expect
computers to have slow and fast modes, so unlesm#cthine actually
prompts them to set the option, many users mayeltlaw speed set at
its default value or at whatever value it happettedet stuck in at the
computer store.

The second question concerns the users' abilityctte the control, not
to identify it as the right control, but simply twtice that it exists! Is
this often a problem? You bet. Attractive physipatkages commonly
hide "ugly" controls. One of our favourite exampissan office copier
that has many of its buttons hidden under a snwalt,dvhich has to be
pressed down so it will pop up and expose the otmitlf the task is, for
example, to make double-sided copies, then thacedoubt that users
with some copier experience will look for the cahtthat selects that
function. The copier in question, in fact, has aadly visible "help”
sheet that tells users which button to push. Beitdilttons are hidden so
well that many users have to ask someone who kilogvsopier where
to find them. Other interfaces that take a hitlus tjuestion are graphic
interfaces that require the user to hold some coatioin of keys while
clicking or dragging with a mouse, and menu systénas force the
users to go through several levels to find an optMany users will
never discover what they're after in these systeitiwut some kind of
training or help.

The third question involves identifying the contré@ven if the users
want to do the right thing and the control is phaiaisible, will they
realise that this is the control they're after?eanly version of a popular
word processor had a table function. To insert & teble the user
selected a menu item named "Create Table." This avpsetty good
control name. But to change the format of the tatile user had to
select a menu item called "Format Cells." The desig had made an
analogy to spreadsheets, but users weren't thingingpreadsheets -
they were thinking of tables. They often passetitrigver the correct
menu item, expecting to find something called "Fatrriable." The
problem was exacerbated by the existence of anotieau item, "Edit
Table," which was used to change the table's size.

Notice that the first three questions interact.ridsright not want to do

the right thing initially, but an obvious and wébelled control could
let them know what needs to be done. A word praoes$er example,
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might need to have a spelling dictionary loadedoteefthe spelling
checker could run. Most users probably wouldn'hkhof doing this.

But if a user decided to check spelling and stalbe#ing through the
menus, a "load spelling dictionary” menu item col@ldd them to take
the right action. Better yet, the "check spellimy&nu item could bring
up a dialog box that asked for the name of thelisgetiictionary to

load.

The final question asks about the feedback afteattion is performed.
Generally, even the simplest actions require soime &f feedback, just
to show that the system "noticed" the action: &tligppears when a
copier button is pushed, an icon highlights whaokeld in a graphical
interface, etc. But at a deeper level, what ther usally needs is
evidence that whatever they are trying to do (ttgaal" that we
identified in the first question) has been doneableast that progress
has been made. Here's an example of an interfaeeevthat fails. A
popular file compression program lets users pa&kamnmore files into
a much smaller file on a personal computer. Thegngamm presents a
dialog box listing the files in the current diregtoThe user clicks on
each file that should be packed into the smaller fhen, after each file,
clicks the "Add" button. But there's no change hlsiafter a file has
been added. It stays in the list, and it isn't ggited or grayed. As a
result, the user isn't sure that all the files hbgen added, so he or she
may click on some files again which causes thetoetpacked into the
smaller file twice, taking up twice the space!

d. What do you do with the results of the walkthrogh?

Fix the interface! Many of the fixes will be obv&umake the controls
more obvious, use labels that users will recogfmseé always as easy as
it sounds), provide better feedback. Probably tlstrdifficult problem
to correct is one where the user doesn't have eagon to think that an
action needs to be performed. A really nice sotutmthis problem is to
eliminate the action, let the system take card.df that can't be done,
then it may be possible to re-order the task saosusdl start doing
something they know needs doing, and then get piexinfor the action
in question. The change to the "spelling dictiofamyeraction that we
described is one example. For the portable comsmeed problem, the
system might monitor processor load and ask if uker wanted to
change to low speed whenever the average load ovasover a 20
minute period, with a similar prompt for high speed
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3.1.2 Action Analysis

Action analysis is an evaluation procedure thatderyou to take a
close look at the sequence of actions a user haartorm to complete a
task with an interface. In this unit, we will disguish between two
flavours of action analysis. The first, "formal"ti@n analysis, is often
called "keystroke-level analysis" in HCI work. Tfmmal approach is
characterised by the extreme detail of the evalnafihe detail is so
fine that, in many cases, the analysis can predecttime to complete
tasks within a 20 percent margin of error, everoteethe interface is
prototyped. It may also predict how long it wilkeaa user to learn the
interface. Unfortunately, formal action analysisc easy to do.

The second flavour of action analysis is what wi tb@ "back of the
envelope" approach. This kind of evaluation willt narovide the
detailed predictions of task time and interfacerahility, but it can
reveal large-scale problems that might otherwigdage in the forest of
details that a designer is faced with. As its namglies, the back-of-
the-envelope approach does not take a lot of effort

Action analysis, whether formal or back-of-the-dope, has two
fundamental phases. The first phase is to decidat whysical and
mental steps a user will perform to complete onmore tasks with the
interface. The second phase is to analyse thogss,steoking for
problems. Problems that the analysis might revealtlzat it takes too
many steps to perform a simple task, or it takes@ag to perform the
task, or there is too much to learn about the fiater The analysis
might also reveal "holes" in the interface desaipt things that the
system should be able to do but can not. And iticcdne useful in
writing or checking documentation, which shouldaé®e the facts and
procedures that the analysis has shown the usds ne&now.

a. Formal Action Analysis

The formal approach to action analysis has beed ttsenake accurate
predictions of the time it takes a skilled usercumplete tasks. To
predict task times, the times to perform each ssi@p of the task,
physical or mental, are estimated, and those tianesadded together.
Most steps take only a fraction of a second. A dgbistep is a
keystroke, which is why the formal approach is oftalled "keystroke-
level analysis."

The predictions of times for each small step arenéb by testing
hundreds of individual users, thousands of indigldactions, and then
calculating average values. These values have determined for most
of the common actions that users perform with caepunterfaces. We
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summarise those values in Table 2.1. If an interfaantrol is not in the
table, it might be possible to extrapolate a reabtenvalue from similar
devices, or user testing might have to be don¢ghimnew control.

The procedure for developing the list of individsééps is very much
like programming a computer. The basic task isd#di into a few

subtasks, like subroutines in a computer progranenTeach of those
subtasks is broken into smaller subtasks, and ambhthe description

reaches the level of the fraction-of-a-second dpmera listed in the

table. The end result is a hierarchical descriptiba task and the action
sequence needed to accomplish it.

Table 2.1: Average Times for Computer Interface Adabns
PHYSICAL MOVEMENTS

Ranges from .07 second for highly skilled

Enter one . . e

typists doing transcription, to .2 second for an
keystroke on a ;
standard .28 seconc average 60-wpm typist, to over 1 second for a

. bad typist. Random sequences, formulas, and

keyboard: .

commands take longer than plain text.
Use mouse to May be slightly lower but still at least 1 second
point at object | 1.5 secondfor a small screen and a menu. Increases with
on screen larger screens, smaller objects.

Move hand to
pointing device | .3 seconc
or function key

Ranges from .21 second for cursor keys to .36
second for a mouse.

VISUAL PERCEPTION

Respond to a Varies with intensity, from .05 second for a

brief light -1 seconc bright light to .2 second for a dim one.
Recognise a6/ 54 socond
letter word
Move eyes to
new location on

.23 second
screen
(saccade)

MENTAL ACTIONS

Retrieve a A typical item might be a command
simple item abbreviation ("dir"). Time is roughly halved if

1.2 second ) . i
from long-term the same item needs to be retrieved again
memory immediately.

. May be less under some circumstances, but

Learn a single
" " .most research shows 10 to 15 seconds as a
step"ina 25 seconds

minimum. None of these figures include the

procedure time needed to get started in a training situation.
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Execute a \Ranges from .05 to .1 second, depending on
" . [.075 second ; : _
mental "step what kind of mental step is being performed.

Ranges from .06 to at least 1.8 seconds,
depending on complexity of factors influencing
the decision.

Soure: Olson and Olson(1990)

Many values given in this table are averaged andded.

Choose among 1.2 second
methods

A full-blown formal analysis of a complex interfatea daunting task.
The example and the size of the time values intdie should give
some idea of why this is so. Imagine you want talyse two designs
for a spreadsheet to see which is faster on a gasn The task is to
enter some formulas and values, and you expect tiake the skilled
user on the order of 10 minutes. To apply the féorawion analysis
approach you'll have to break the task down inwividual actions,
most of which take less than a second. That coraesocaround 1000
individual actions, just to analyse a single 10uméntask! (There will
probably be clusters of actions that get repedbeat;the effort is still
nontrivial.)

A further problem with formal analysis is that @ifént analysts may
come up with different results, depending on howytlsee the task
hierarchy and what actions they predict a user t@le in a given
situation. (Will the user scan left, then down gm@eadsheet? Down
then left? Diagonally?). The difference might bewws, swamping
other details. Questions like this may require wssting to settle.

Because it is so difficult, we think that formaltiaa analysis is useful
only in special circumstances, basically, whenhigh cost can be
justified by a very large payoff. One instance vehdris was the case
was the evaluation of a proposed workstation ftepteone operators
(see the article by Grast al listed in Credits and Pointers, below). The
phone company contracting the action analysis tatled that a savings
of a few seconds in a procedure performed by thuisaf operators
over hundreds of thousands of calls would more tlepay the months
of effort that went into the evaluation.

Another place formal action analysis can be eféecis for segments of
the interface that users will access repeatedlpaas of many tasks.
Some examples of this are choosing from menus¢tsgeor moving

objects in a graphics package, and moving from toeltell within a

spreadsheet. In each of these examples, a savirm$ewv tenths of a
second in an interaction might add up to severalutes during an
hour's work. This could justify a detailed analysisompeting designs.
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In most cases, however, a few tenths of a secoretisa performing an
action sequence, and even a few minutes saveaurnimg it, are trivial
compared to the other aspects of the interfacevikaemphasise in this
book. Does the interface (and the system) do Wisauser needs, fitting
smoothly into the rest of the user's work? Canuber figure out how
the interface works? Does the interface's comlmnatof control,
prompt, warning messages, and other feedback atlmv user to
maintain a comfortable "flow" through a task? lethser makes an
error, does the system allow graceful recovery?oflihese factors are
central, not only to productivity but also to theetus perception of the
system's quality. A serious failure on any of thpsmts is not going to
be countered by shaving a few seconds off the eadlgihe interface.

b. Back-of-the-Envelope Action Analysis

The back-of-the-envelope approach to action amafgsegoes detailed
predictions in an effort to get a quick look at thig picture. We think
this technique can be very valuable, and it's ¢aslo. Like the formal
analysis, the back-of- the-envelope version has plases: list the
actions, and then think about them. The differeiscthat you do not
need to spend a lot of time developing a detailedhirchical breakdown
of the task. You just list a fairly "natural” sesi@f actions and work
with them.

A process that works well for listing the actiossto imagine you are
explaining the process to a typical user. That regau aren't going to
say, "take your hand off the keyboard and move ithe mouse," or
"scan down the menu to the ‘chooser' item."” You pvibbably just say,
"select 'chooser' from the apple menu." You shal&b put in brief
descriptions of mental actions, such as "remember password," or
“convert the time on your watch to 24-hour time."

Once you have the actions listed there are segagsdtions you can ask
about the interface:

) Can a simple task be done with a simple actionesscpf?
. Can frequent tasks be done quickly?

. How many facts and steps does the user have tw?lear
. Is everything in the documentation?

You can get useful answers to all these questiatisout going into
fraction-of-a-second details. At the action levet use in talking to a
user, EVERY ACTION TAKES AT LEAST TWO OR THREE
SECONDS. Selecting something from a menu with tloeisa, entering
a file name, deciding whether to save under a rewenor the old one,
remembering your directory name, watch over a sissHoulder
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sometime, or videotape a few users doing randoks tasd you'll see
that combined physical and mental time for any oiiese actions is a
couple of seconds on a good day, three or fourvenden before
morning coffee. And you'll have to start measuiimgninutes whenever
there's any kind of an error or mistake.

By staying at this level of analysis, you're makelly to keep the task
itself in mind, along with the user's work enviroemh instead of
getting lost in a detailed comparison of technigires essentially do the
same thing. For example, you can easily use th&-bfathe-envelope

results to compare your system's proposed perfarenaith the user's
ability to do the same task with typewriters, cttors, and file

cabinets.

This kind of action analysis is especially usefuldeciding whether or
not to add features to an interface, or even tgstem. Interfaces have a
tendency to accumulate features and controls likegnet accumulates
paperclips in a desk drawer. Something that startsas a simple, task-
oriented action sequence can very quickly beconeritable symphony
of menus, dialog boxes, and keystrokes to navitjmtaigh the options
that various people thought the system should oféen these options
are intended as "time savers,” but the user endsspgmding an
inordinate amount of time just deciding which tirsaver to use and
which to ignore. (One message you should take dveay the table of
action times is that it takes real time to deciééwieen two ways of
doing something.)

A few quick calculations can give you ammunitiom é@nvincing other
members of a development team which features stayudtiould not be
added. Of course, marketing arguments to the agnireay prevail: it
often seems that features sell a program, whetlenad they're
productive. But it's also true that popular progsasnmetimes become
so complicated that newer, simpler programs mo\enih take over the
low end of the market. The newcomers may even eadgtdisplace
the high-functionality leaders. (An example of tbis a grand scale is
the effect of personal computers on the mainfraraekat.)

3.1.3 Heuristic Analysis

Heuristics, also called guidelines, are generahggies or rules of
thumb that can guide design decisions. As soort hedame obvious
that bad interfaces were a problem, people statedosing heuristics
for interface design, ranging from short lists @iy general platitudes
("be informative") to a list of over a thousand yweletailed guidelines
dealing with specific items such as menus, comnrardes, and error
messages. None of these efforts has been strikisgbcessful in
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improving the design process, although they're liswedfective for
critiquing favourite bad examples of someone eldesgn. When the
short lists are used during the design process,etery a lot of
problems get missed; and the long lists are usualbly unwieldy to
apply. In addition, all heuristics require thatamalyst has a fair amount
of user interface knowledge to translate the genmraciples into the
specifics of the current situation.

Recently, Jacob Nielsen and Rolf Molich have madsahbreakthrough
in the use of heuristics (Nielsen and Molich, 199They have

developed a short list of general heuristics, amatemimportantly,

they've developed and tested a procedure for ubeig to evaluate a
design. We give the details of that procedure belmw first we want to
say something about why heuristics, which are maessarily a task-
oriented evaluation technique, can be an impogarit of task- centred
design.

The other two evaluation methods described in dig, the cognitive
walkthrough and action analysis, are task- orient€dat is, they
evaluate an interface as applied to a specific tagka user would be
doing with the interface. Task-oriented evaluatidreve some real
advantages. They focus on interface problems tbatiroduring work
and they give some idea of the importance of thablpms in the
context of the job. Many of the problems they réwsauld only be
visible as part of the sequence of actions needembmplete the task.
But task-oriented evaluations also have some shoitggs. The first
shortcoming is coverage: There's almost never timevaluate every
task a user would perform, so some action sequesmogsoften some
controls aren't evaluated. The second shortcomsngn iidentifying
cross-task interactions. Each task is evaluatetstg alone, so task-
oriented evaluations won't reveal problems sucbosmsmand names or
dialog-box layouts that are done one way in ong, tagother way in
another.

Task-free evaluation methods are important forhate problems that
task-oriented methods miss. Both approaches shioeldised as the
interface develops. Now, here's how the heuristialysis approach
works.

Nielsen and Molich used their own experience taniidig nine general
heuristics which, as they noted, are implicit gpleit in almost all the
lists of guidelines that have been suggested for. Hhen they
developed a procedure for applying their heuristidse procedure is
based on the observation that no single evaluatdr find every

problem with an interface, and different evaluatwil often find

different problems. So the procedure for heurigtialysis is this: Have
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several evaluators use the nine heuristics to iigemtoblems with the
interface, analysing either a prototype or a pagescription of the
design. Each evaluator should do the analysis albnen combine the
problems identified by the individual evaluatorgoina single list.
Combining the individual results might be done bgiagle usability
expert, but it's often useful to do this as a gracivity.

Nielsen and Molich's Nine Heuristics

. Simple and natural dialog - Simple means no irrelevant or
rarely used information. Natural means an ordet rtigiches the
task.

. Speak the user's language Use words and concepts from the

user's world. Don't use system-specific engineetergns. For
example, it might be necessary to interact withraige the north
using Hausa.

. Minimise user memory load- Don't make the user remember
things from one action to the next. Leave inforimation the
screen until it's not needed.

o Be consistent- Users should be able to learn an action sequence
in one part of the system and apply it again tosgeilar results
in other places.

. Provide feedback- Let users know what effect their actions
have on the system.
) Provide clearly marked exits - If users get into part of the

system that doesn't interest them, they shouldyevioe able to
get out quickly without damaging anything.

o Provide shortcuts - Shortcuts can help experienced users avoid
lengthy dialogs and informational messages that doa't need.

) Good error messages Good error messages let the user know
what the problem is and how to correct it.

. Prevent errors - Whenever you write an error message you

should also ask, can this error be avoided?

The procedure works. Nielsen and Molich have shavat the
combined list of interface problems includes margrenproblems than
any single evaluator would identify, and with justfew evaluators it
includes most of the major problems with the irde€e. Major problems,
here, are problems that confuse users or causetthamke errors. The
list will also include less critical problems thainly slow or
inconvenience the user.

How many evaluators are needed to make the analysik? That

depends on how knowledgeable the evaluators atke I€valuators are
experienced interface experts, then three to fisduators can catch all
of the "heuristically identifiable" major problemesnd they can catch 75
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percent of the total heuristically identifiable plems. (We'll explain
what "heuristically identifiable” means in a momgnthese experts
might be people who've worked in interface desigd avaluation for
several years, or who have several years of gradtahing in the area.
For evaluators who are also specialists in the iBpetomain of the
interface (for example, graphic interfaces, or eoimterfaces, or
automated teller interfaces), the same resultspcabably be achieved
with two to three evaluators. On the other handhé evaluators have
no interface training or expertise, it might talsenaany as 15 of them to
find 75 percent of the problems; five of these wevevaluators might
find only 50 percent of the problems.

We need to caution here that when we say "all"7&r ger cent” or "50
per cent,” we're talking only about "heuristicatigntifiable" problems.
That is, problems with the interface that actualblate one of the nine
heuristics. What's gained by combining severaluatals’ results is an
increased assurance that if a problem can be f@htwith the

heuristics, then it will be. But there may still Ipeoblems that the
heuristics themselves miss. Those problems mightvalp with some
other evaluation method, such as user testing moge task-oriented
analysis.

Also, all the numbers are averages of past resubispromises. Your
results will vary with the interface and with theatuators. But even
with these caveats, the take-home message is v&ily positive:
Individual heuristic evaluations of an interfacerfprmed by three to
five people with some expertise in interface designll locate a
significant number of the major problems.

4.0 CONCLUSION

The concept of evaluation of user interface withthe users was
introduced in this unit. User walkthrough, actioralysis and heuristics
analysis were also discussed.

5.0 SUMMARY

In this unit, you have learnt the following:

. the cognitive walkthrough is a formalised way ofamming
people’s thoughts and actions when they use arfacte for the
first time

) action analysis is an evaluation procedure thateforou to take

a close look at the sequence of actions a usetohpsrform to
complete a task with an interface. In this unit,wit distinguish
between two flavours of action analysis
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. the formal approach to action analysis has beed tsanake
accurate predictions of the time it takes a skilledr to complete
tasks

. heuristics, also called guidelines, are generaicples or rules

of thumb that can guide design decisions.
6.0 TUTOR- MARKED ASSIGNMENT

I What do you understand by Nielsen and Molich’s Istigs?
. What are the advantages of the heuristics?
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UNIT 3 EVALUATING THE DESIGN WITH THE
USERS
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5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Having read through the course guide, you will hbgen introduced to
evaluating designs with the users. The steps imebin evaluating the
design with the user and usability testing areudised in this unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the steps involved in evaluating the desigh the users
) highlight the significance of users presence
) explain usability testing procedure.

3.0 MAIN CONTENT

3.1 Evaluating with the Users

You cannot really tell how good or bad your intedas going to be
without getting people to use it. Before the whelestem is finally

ready, you need to do some user testing. This meaviag real people
try to do things with the system and observing wiggipens. To do this,
you need people, some tasks for them to perforich,same version of
the system for them to work with. Let us considerse necessities in
order.

3.1.1 Choosing Users to Test

The point of testing is to anticipate what will lpgm when real users
start using your system. So the best test usetsbwipeople who are
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representative of the people you expect to hawsess. If the real users
are supposed to be doctors, get doctors as test llsgou do not, you

can be badly misled about crucial things like tigltrvocabulary to use
for the actions your system supports.

Since it is not possible to test with all the uséhere is a need to get a
few representative samples for the test. This @amadhieved by using
various sampling techniques such as random samplipgrposive
sampling, e.t.c.

If it is difficult to find really appropriate testsers you may want to do
some testing with people who represent some appaion to what
you really want, like medical students instead @ftdrs, say, or maybe
even premeds, or college- educated adults. This medy you get out
some of the big problems (the ones you overlookeglour cognitive
walkthrough because you knew too much about yowsigde and
assumed some things were obvious that aren't).yButhave to be
careful not to let the reactions and comments opfgewho aren't really
the users you are targeting drive your design. ®onach testing with
the right kind of test users as you can.

3.1.2 Getting the Users to Know what to Do

In your test, you will be giving the test users gothings to try to do,
and you will be keeping track of whether they cartliem. Just as good
test users should be typical of real users, sottes$ts should reflect
what you think real tasks are going to be like.yfu have been
following our advice you already have some suitaikks: the tasks
you developed early on to drive your task-centresigh.

You may find out that you have to modify these sastmewhat for use
in testing. They may take too long, or they mayuass particular

background knowledge that a random test user will rave. So you
may want to simplify them. But be careful in doitigs! Try to avoid

any changes that make the tasks easier or that thenthsks in the
direction of what your design supports best.

If you base your test tasks on the tasks you deeeldor task-centred
design, you'll avoid a common problem: choosing tesks that are too
fragmented. Traditional requirements lists natyrgiize rise to suites of
test tasks that test the various requirements atgpar
3.1.3 Providing a System for Test Users to Use

The key to testing early in the development proce$s make changes
to the design without incurring big costs, is usingck-ups in the test.
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The simplest mock-ups are just pictures of scrasmnhey would appear
at various stages of a user interaction. Thesebeaarawn on paper or
they can be, with a bit more work, created on th@pmuter using a tool
like HyperCard for the Mac or a similar system YWWmdows. A test is

done by showing users the first screen and askiag tvhat they would
do to accomplish a task you have assigned. Thegribestheir action,

and you make the next screen appear, either by agimmg around in a
pile of pictures on paper and holding up the rigie, or by getting the
computer to show the appropriate next screen.

This crude procedure can get you a lot of usefatiback from users.
Can they understand what's on the screens, ohayebaffled? Is the
sequence of screens well-suited to the task, aghaught it would be
when you did your cognitive walkthrough, or did ymiss something?

To make a simple mock-up like this you have to deavhat screens
you are going to provide. Start by drawing the snseusers would see
if they did everything the best way. Then decidesthibr you also want
to "support" some alternative paths, and how muoln yant to
investigate error paths. Usually it won't be praadtior you to provide a
screen for every possible user action, right orngrdout you will have
reasonable coverage of the main lines you expecsus follow.

During testing, if users stay on the lines you exp@, you just show
them the screens they would see. What if they tkevéand make a move
that leads to a screen you don't have? First, goord what they wanted
to do: that is valuable data about a discrepandywd®n what you
expected and what they want to do, which is why gaidoing the test.
Then you can tell them what they would see, andthem try to
continue, or you can tell them to make anotherahoYou won't see as
much as you would if you had the complete systemthem to work
with, but you will see whether the main lines ofiyalesign are sound.

Some systems have to interact too closely with uker to be well
approximated by a simple mock-up. For example avithga program
has to respond to lots of little user actions, ardle you might get
information from a simple mock-up about whetherrsismn figure out
some aspects of the interface, like how to selatrasving tool from a
palette of icons, you won't be able to test howl wlehwing itself is
going to work. You need to make more of the systerk to test what
you want to test.

The thing to do here is to get the drawing fundidg up early so you

can do a more realistic test. You would not wait thee system to be
completed, because you want test results earlyo8ovould aim for a
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prototype that has the drawing functionality ingaeut does not have
other aspects of the system finished off.

In some cases, you can avoid implementing stufiyday faking the
implementation. This is the WIZARD OF OZ methoduyget a person
to emulate unimplemented functions and generatefabdback users
should see.

A good illustration is the work by John Gould aMBn 1992. He tested
design alternatives for a speech transcriptionesystor which the
speech recognition component was not yet readylgdhe 1992). He
built a prototype system in which test users' shbeeas piped to a fast
typist, and the typist's output was routed backhtotest users' screen.
This idea can be adapted to many situations inwthie system you are
testing needs to respond to unpredictable usert,irthough not to
interactions as dynamic as drawing.

If you are led to develop more and more elaborppeaimations to the
real system for testing purposes you need to tlip&ut controlling
costs. Simple mock-ups are cheap, but prototypaisréally work, or
even Wizard of Oz setups, take substantial imple¢atiem effort.

Some of this effort can be saved if the prototyped out to be just part
of the real system. As we will discuss further whea talk about
implementation, this is often possible. A systeke IVisual Basic or
HyperCard allows an interface to be mocked up witnimal
functionality but then hooked up to functional mtetuas they become
available. So don't plan for throwaway prototypeg:instead to use an
implementation scheme that allows early versionhefreal interface to
be used in testing.

3.1.4 Deciding What Data to Collect

Now that we have people, tasks, and a system, we twafigure out
what information to gather. It is useful to distingh PROCESS DATA
from BOTTOM-LINE data. Process data are observatiohwhat the
test users are doing and thinking as they workudpinathe tasks. These
observations tell us what is happening step-by;stem, we hope,
suggests WHY it is happening. Bottom-line data gigea summary of
WHAT happened: how long did users take, were thegeassful, how
many errors did they make.

It may seem that bottom-line data are what you wHntou think of

testing as telling you how good your interfacdtiseems that how long
users are taking on the tasks, and how succes$suldre, is just what
you want to know. We argue that process data drelhy the data to
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focus on first. But as a designer you will mostly boncerned with
process data.

Suppose you have designed an interface for a isituat which you
figure users should be able to complete a partidelst task in about a
half-hour. You do a test in which you focus on bottline data. You
find that none of your test users was able tolgeijdb done in less than
an hour. You know you are in trouble, but what goe going to do
about it? Now suppose instead you got detailedrdscof what the
users actually did. You see that their whole apgio® the task was
mistaken, because they didn't use the screen redudperations
presented on the third screen. Now you know whete yedesign effort
needs to go.

We can extend this example to make a further paibbut the

information you need as a designer. You know peeypdeen't using

frammis reduction, but do you know why? It could beat they

understood perfectly well the importance of framnmeiduction, but they
didn't understand the screen on which these opesatvere presented.
Or it could be that the frammis reduction screers weystal clear but
they didn't think frammis reduction was relevant.

Depending on what you decide here, you either neetix up the

frammis reduction screen, because it isn't cleayoo have a problem
somewhere else. But you can't decide just from kngwhat people
didn't use frammis reduction.

To get the why information you really want, you dee know what
users are thinking, not just what they are doingats the focus of the
thinking-aloud method, the first testing techniquesll discuss.

3.1.50ther Major Activities in Testing with Users

The other major activities in testing with the ssare:

a. Giving Instructions

The basic instructions can be very simple: "Tell mikat you are
thinking about as you work." People can respondilyeds this,
especially if you suggest a few categories of tindsigas examples:
things they find confusing, decisions they are mgkand the like.
There are some other points you should add. Telluder that you are
not interested in their secret thoughts but onlwirat they are thinking

about their task. Make clear that it is the systawot, the user that is
being tested, so that if they have trouble it's dpgtem's problem, not
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theirs. You will also want to explain what kind m#cording you will
make, and how test users' privacy will be protected

b. The Role of the Observer

Even if you don't need to be available to operateak-up, you should
plan to stay with the user during the test. Yaddltwo things: prompt
the user to keep up the flow of comments, and pewelp when
necessary. But you'll need to work out a policy fwompting and
helping that avoids distorting the results you get.

It's very easy to shape the comments users widl gou, and what they
do in the test, by asking questions and making esigans. If someone
has missed the significance of some interface feauword from you
may focus their attention right on it. Also, resgmshows that people
will make up an answer to any question you ask,tkdreor not they
have any basis for the answer. You are bettertlodrefore, collecting
the comments people offer spontaneously than pngditiem to tell you
about things you are interested in.

Most people won't give you a good flow of commewithout being
pushed a bit. So say things that encourage themikobut that do not
direct what they should say. Good choices are "ir&l what you are
thinking" or "Keep talking". Bad choices would bé/hat do you think
those prompts about frammis mean?" or "Why did gouhat?"

On helping, keep in mind that a very little helpncmake a huge
difference in a test, and you can seriously misigaurself about how
well your interface works by just dropping in a fenggestions here
and there. Try to work out in advance when you péimit yourself to

help. One criterion is: help only when you won't gay more useful
information if you don't, because the test user wilit or cannot

possibly continue the task. If you do help, be doreecord when you
helped and what you said.

A consequence of this policy is that you have tpl&r to your test
users that you want them to tell you the questithrad arise as they
work, but that you won't answer them. This seemd at first but

becomes natural after a bit.

C. Recording

There are plain and fancy approaches here. ltite guactical to record
observations only by taking notes on a pad of papmr write down in
order what the user does and says, in summary futnyou'll find that
it takes some experience to do this fast enoudteép up in real time,
and that you won't be able to do it for the fiestvftest users you see on
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a given system and task. This is just because ged a general idea of
where things are going to be able to keep up. A gfein technology is
to make a video record of what is happening orstiteen, with aapel
mike on the user to pick up the comments. A furthep sie to
instrument the system to pick up a trace of ustomrg, and arrange for
this record to be synchronised in some way witlaagio record of the
comments. The advantage of this approach is tigates you a machine
readable record of user actions that can be e&sisummarise and
access than video.

A good approach to start with is to combine a vidsmord with written
notes. You may find that you are able to dispenise tlve video, or you
may find that you really want a fancier record. Ycan adapt your
approach accordingly. But if you do not have a gidetup, do not let
that keep you from trying the method.

d. Summarising the Data

The point of the test is to get information thamh caide the design. To
do this you will want to make a list of all diffitties users encountered.
Include references back to the original data so gan look at the
specifics if questions arise. Also try to judge whgch difficulty
occurred, if the data permit a guess about that.

e. Using the Results

Now you want to consider what changes you need a&ento your

design based on data from the tests. Look at yata filom two points
of view. First, what do the data tell you about hgow THOUGHT the

interface would work? Are the results consistenthwjiour cognitive

walkthrough or are they telling you that you arssmg something? For
example, did test users take the approaches yaectsq) or were they
working a different way? Try to update your anaysf the tasks and
how the system should support them based on whasge in the data.
Then use this improved analysis to rethink youigteso make it better
support what users are doing.

Second, look at all of the errors and difficultigsu saw. For each one
make a judgement of how important it is and howidaift it would be

to fix. Factors to consider in judging importanae #he costs of the
problem to users (in time, aggravation, and possilpiong results) and
what proportion of users you can expect to haveilaintrouble.

Difficulty of fixes will depend on how sweeping tlehanges required
by the fix are: changing the wording of a prompll e easy, changing
the organisation of options in a menu structuré el a bit harder, and
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so on. Now decide to fix all the important probleraad all the easy
ones.

3.1.6 Measuring Bottom-Line Usability

We argue that you usually want process data, nivbineline data, but
there are some situations in which bottom-line nerslare useful. You
may have a definite requirement that people musthbe to complete a
task in a certain amount of time, or you may wantcobmpare two
design alternatives on the basis of how quicklypte@an work or how
many errors they commit. The basic idea in thesex#s that you will
have people perform test tasks, you will measung lomg they take
and you will count their errors.

Your first thought may be to combine this with tkimy-aloud test: in
addition to collecting comments you'd collect theseer data as well.
Unfortunately this doesn't work as well as one wowish. The
thinking-aloud process can affect how quickly amdusately people
work. It's pretty easy to see how thinking-alouduldoslow people
down, but it has also been shown that sometimesnitspeed people up,
apparently by making them think more carefully abatat they are
doing, and hence helping them choose better wayo tthings. So if
you are serious about finding out how long peopletake to do things
with your design, or how many problems they wilteanter, you really
need to do a separate test.

Getting the bottom-line numbers won't be too difficYou can use a
stopwatch for timings, or you can instrument yoystem to record

when people start and stop work. Counting erramd, gauging success
on tasks, is a bit trickier, because you have tmddewhat an error is
and what counts as successful completion of a Biskyou won't have

much trouble here either as long as you underdtzatdyou can't come
up with perfect criteria for these things and usarycommon sense.

a. Analysing the Bottom-Line Numbers

When you've got your numbers you'll run into sorféadlt problems.
The trouble is that the numbers you get from d#fertest users will be
different. How do you combine these numbers toagetliable picture
of what is happening?

[llustration 1 :

Suppose users need to be able to perform somevitkskour system in
30 minutes or less. You run six test users andhgefiollowing times:
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20 min
15 min
40 min
90 min
10 min
5 min

Are these results encouraging or not? If you tdiedverage of these
numbers you get 30 minutes, which looks fine. Ifuytake the
MEDIAN, that is, the middle score, you get someghibetween 15 and
20 minutes, which look even better. Can you be ident that the
typical user will meet your 30-minute target?

The answer is no. The numbers you have are soblarithat is, they

differ so much among themselves, that you realtytdall much about

what will be "typical” times in the long run. Stgtical analysis, which is
the method for extracting facts from a backgrouhdamiation, indicates

that the "typical" times for this system might vemgll be anywhere

from about 5 minutes to about 55 minutes. Note thigtis a range for
the "typical" value, not the range of possible snfier individual users.

That is, it is perfectly plausible given the testalthat if we measured
lots and lots of users the average time might blevasas 5 min, which

would be wonderful, but it could also be as higbasninutes, which is
terrible.

There are two things contributing to our uncertaintinterpreting these
test results. One is the small number of test usesspretty intuitive
that the more test users we measure the bettestmmage we can make
of typical times. Second, as already mentionedsehest results are
very variable: there are some small numbers botsdsne big numbers
in the group. If all six measurements had comeightrat (say) 25
minutes, we could be pretty confident that our ¢gpitimes would be
right around there. As things are, we have to wdhnat if we look at
more users we might get a lot more 90-minute tinoesa lot more 5-
minute times.

It is the job of statistical analysis to juggle sbefactors: the number of
people we test and how variable or consistenteélalts are and give us
an estimate of what we can conclude from the ddi& is a big topic,
and we won't try to do more than give you somedawthods and a
little intuition here.

Here is a statistical procedure (Computation ohdaad deviation and

standard error) for getting an idea of the ranggypical values that are
consistent with your test data.
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. Add up the numbers. Call this result "sum of x".our example
this is 180.
. Divide by the n, the number of numbers. The quotisnthe

average, or mean, of the measurements. In our dgahmp is 30.
o Add up the squares of the numbers. Call this re&®um of
squares" In our example this is 10450.

. Square the sum of x and divide by n. Call this "fom our
example this is 5400.

. Subtract foo from sum of squares and divide by nralour
example this is 1010.

. Take the square root. The result is the "standaviation” of the

sample. It is a measure of how variable the numasssin our
example this is 31.78, or about 32. 7.

. Divide the standard deviation by the square roat.ofhis is the
"standard error of the mean" and is a measure of hmch
variation you can expect in the typical value. ix example this
Is 12.97, or about 13.

Instead of following the steps above, you may synse formulas for
computing standard deviation and standard error.

It is plausible that the typical value is as snaallthe mean minus two
times the standard error of the mean, or as lasgine& mean plus two
times the standard error of the mean. In our exartip$ range is from
30-(2*13) to 30+(2*13), or about 5 to 55. (The ™Sstands for
multiplication.)

What does "plausible” mean here? It means thaeifréal typical value
Is outside this range, you were very unlucky irtiggtthe sample that
you did. More specifically, if the true typical va were outside this
range you would only expect to get a sample like dhe you got 5
percent of the time or less.

Experience shows that usability test data are quéteable, which
means that you need a lot of it to get good est@mat typical values. If
you pore over the above procedure enough you mayhse if you run
four times as many test users you can narrow \emge of estimates by
a factor of two: the breadth of the range of est@malepends on the
square root of the number of test users. That madoisof test users to
get a narrow range, if your data are as variabtee@goften are.

What this means is that you can anticipate troifbj®u are trying to

manage your project using these test data. Doetsterésults show we
are on target, or do we need to pour on more resef@rlt's hard to say.
One approach is to get people to agree to try toage on the basis of
the numbers in the sample themselves, withoutdrionuse statistics to
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figure out how uncertain they are. This is a kirfidolind compromise:

on the average the typical value is equally likilybe bigger than the
mean of your sample, or smaller. But if the sta&es high, and you
really need to know where you stand, you'll needda lot of testing.

You'll also want to do an analysis that takes aitoount the cost to you
of being wrong about the typical value, by how musthyou can decide
how big a test is really reasonable.

b. Comparing Two Design Alternatives

If you are using bottom-line measurements to comparo design

alternatives, your ability to draw a firm conclusiwill depend on how
different your numbers are, as well as how mantyussrs you use. But
then you need some way to compare the numbersetdiegone design
with the numbers from the others.

I Between-Groups Experiment

The simplest approach to use is called a BETWEENIGRS
EXPERIMENT. You use two groups of test users, ohavioich uses
version A of the system and the other version B.a¥Wou want to
know is whether the typical value for version Alikely to differ from
the typical value for version B, and by how mucleréls a cookbook
procedure for this.

Using parts of the cookbook method above, comphe#emeans for the

two groups separately (Say, ma and mb). Also coentheir standard

deviations (Say, sa, sb). You'll also need to heveand nb, the number
of test users in each group (usually you'll trynteke these the same,
but they don't have to be.)

Combine sa and sb to get an estimate of how varididel whole scene
Is, by computing

s = sqgrt( ( na*(sa**2) + nb*(sb**2) ) / (na + nl) )
("*" represents multiplication; "sa**2" means "sgusred").

Compute a combined standard error:
se = s * sqrt(1/na + 1/nb)

The difference between versions or your range jpicg) values for the

difference between version A and version B is now:
(ma —mb) +- (2*se)
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. Within-Groups Experiment

Another approach you might consider is a WITHIN-GRES

EXPERIMENT. Here you use only one group of testrsisand you get
each of them to use both versions of the systens Bhngs with it

some headaches. You obviously can't use the saske far the two
versions, since doing a task the second time woaldlifferent from

doing it the first time, and you have to worry abeho uses which
system first, because there might be some advaotadisadvantage in
being the system someone tries first. There areswapund these
problems, but they aren't simple. They work bestviEry simple tasks
about which there are not much to learn. You mighnt to use this
approach if you were comparing two low-level intdian techniques,
for example. You can learn more about the withiougis approach
from any standard text on experimental psychology.

3.2 Usability Testing
3.2.1 Introduction to Usability Testing

| have noticed that the term usability testing e used rather
indiscrimately to refer to any technique used taleate a product or
system. Throughout this material, the term usatiisting is referred to
as the process that employs participants who greesentative of the
target population to evaluate the degree to whicpr@duct (User
interface) meets specific usability criteria. Thigclusion of
representative users eliminate labelling as uggbitesting such
techniques as expert evaluations, walkthrough, léed that do not
require representative users as part of the process

Usability testing is a research tool, with its ®oin classical
experimental methodology. The range of tests one @anduct is
considerable, from true classical experiments Matlge sample sizes
and complex test designs, to very informal qualigastudies with only
a single participant. Each testing approach hdgrdifit objectives, as
well as different time and resource requiremente @mphasis of this
book will be on more informal, less complex tes¢ésigned for quick
turnaround of results in industrial product devet@mt environments.

3.2.2 Preparing for Usability Testing

For many of those contemplating the implementabbrihe usability
testing program, the disciple has become synonynwatis a high-
powered, well appointed, well equipped, expensiabotatory. For
some organisations, the usability lab (and by kimaean physical plant)
has become more prominent and more important tien tésting
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process itself. Some organisations, in their zeaintpress customers
and competitors alike with their commitment to ubigh have created
awe-inspiring palaces of high-tech wizardry priav taying the

foundation for an on-going testing program. Not lisggg that

instituting a program of usability engineering regs a significant shift
in the culture of the organisation, these orgaiueat have put the
proverbial cart before the horse in their attemptcteate instant
programs, rather than building programs over time.

This approach to usability testing is rather supmtfand short-sighted,
and has a high risk of failure. It approaches uggl@ngineering as the
latest fad to be embraced rather than as a prograhrequires effort,
commitment, and time in order to have lasting dffeon the

organisation and its products. | know of at leasi brganisations with
newly built, sophisticated usability laboratoridgtt unfortunately are
now operating as the world’s most elaborate storagms. (An analogy
is a retail store that requires and outfits a nesesfor business, only to
realise that it does not have any interested custe)m Having

succumbed to the misperception that equates thwrdadyy with the

process itself, these organisations have discoverdy too late that
usability testing is much more than a collection @d@meras and
recorders. Rather, a commitment to usability meseimbedded in the
very philosophy and underpinning of the organisaiiself in order to

guarantee success.

In that vein, if you have been charged with devielg@ testing program
and have been funded to build an elaborate tektings the initial step,
resist the temptation to accept the offer. Ratstart small and build the
organisation from the ground up instead of fromdog/n.

Regardless of whether you will be initiating a kargsting program or
simply testing your own product, you need not hasaborate,
expensive lab to achieve your goals.

3.2.3 Six Stages of Conducting a Usability Test
a. Developing the Test Plan

The test plan is the foundation for the entire.tdshddresses the how,
when, where, who, why and what of your usabilitgtteUnder the

sometimes unrelenting time pressure of project ldeadhere could be
a tendency to forego writing a detailed test pRerhaps, feeling that
you have a good idea of what you would like to tesyour head, you

decide not to bother writing it down. This informapproach is a
mistake, and invariably will come to haunt you.
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The following are some important reasons it is seagy to develop a
comprehensive test plan, as well as some ways ® iusas a
communication vehicle among the development team.

It serves as the blueprint for the test.Much as the blueprint for a
house describes exactly what you will build, thet tplan describes
exactly how you will go about testing your produbist as you would
not want your building contractor to “wing it” whebuilding your
house, so the exact same logic applies here. Buglan sets the stage
for all that will follow. You do not want to haveng loose ends just as
you are about to test your first participant.

It serves as the main communication vehicle amonghé¢ main
developer, the test monitor, and the rest of the delopment team.
The test plan is the document that all involved memof the
development team as well as management (if it terested and
involved) should review in order to understand hbetest will proceed
and see whether their particular needs are beiigUse it to get buy-in
and feedback from other members to ensure thatyewveragrees on
what will transpire. Since projects are dynamic ahdnge from day to
day and from week to week, you do not want someorsay at the end
of the test that his or her particular agenda vwasddressed. Especially
when your organisation is first starting to tesieryone who is directly
affected by the test results should review thep&st. This makes good
business sense and political sense too.

It describes or implies required resources, both iernal and
external. Once you delineate exactly what will happen amheny it is a
much easier task to foretell what you will neecit@omplish your test.
Either directly or by implication, the test planositd communicate the
resources that are required to complete the tesesafully.

It provides a real focal point for the test and a niestone for the
product being tested.Without the test plan, details get fuzzy and
ambiguous, especially under time pressure. Theptastforces you to
approach the job of testing systematically, andraminds the
development team of the impending dates. Having adlithat, it is
perfectly acceptable and highly probable that tbst fplan will be
developed in stages as you gradually understance mbrthe test
objectives and talk to the people who will be imvea. Projects are
dynamic and the best laid plans will change as lyegin to approach
testing. By developing the test plan in stages, gan accommodate
changes.

For example, as your time and resource constragdeme clearer, your
test may become less ambitious and simpler. Ohgpsryou will not be
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able to acquire as many qualified participants @s §hought. Perhaps
not all modules or section of the document will tg&ady in time.

Perhaps your test objectives are too imprecisenaed to be simplified
and focused. These are all real-world example fibvae you to revise
the test and test plan.

A sound approach is to start writing the test @ansoon as you know
you will be testing. Then, as the project proceedsitinue to refine it,
get feedback, buy-in, and so forth. Of course, géhex a limit to
flexibility, so you need to set a reasonable de&dirior to the test after
which the test plan may not change. Let that datgesas a point at
which the product can no longer change until affter test. You may
find that the test is the only concrete milestoh¢hat point in time in
the development cycle and, as such, serves an tamdunction.

Once you reach the cut-off date, do all that you tcafreeze the design
of the product you will have to test. Additionaligons may invalidate
the test design you have chosen, the questioneas the way you
collect data. If you are pressured to revise tedéter the cut-off date,
make sure everyone understand the risks involvé {Est may be
invalidated, and the product may not work propevith changes made
so close to the test date.

Remember to keep the end user in mind as you devettest plan. If
you are very close to the project, there is a teogldéo forget that you
are not testing the product you are testing itati@hship to a human
being with certain specific characteristics.

Suggested Format

Test plan formats will vary according to the tydetest and the degree
of formality required in your organisation. Howeyé&sllowing are the
typical sections to include:

o Purpose

Problem statement/test objectives

User profile

Method (test design )

Task list

Test environment/equipment

Test monitor role

Evaluation measures (data to be collected)
Report contents and presentation

182



CIT 711 MODULE 4

b. Selecting and Acquiring Participants

The selection and acquisition of participant whdmekground and

abilities are representative of your product’s maked end user is a
crucial element of the testing process. Afteryalr test result will only

be valid if the people you test are typical endrsisé the product, or as
close to that criterion as possible. If you test ‘throng” people, it does
not matter how much effort you put into the resthef test preparation.
Your result will be questionable and of limited wal

Selecting participants involves identifying and aésng relevant skills
and knowledge of the person(s) who will use youodpct. This

description is known as user profile or user charaation of the target
population and should have been developed in thg stages of the
product development. Then, once that has beenndieied, you must
ascertain the most effective way to acquire pedpbden this target
population to serve as participants within your stomint of time,

money, resources, and so on.

C. Preparing the Test Materials

One of the more labour-intensive activities reqiiir® conduct a

usability test is developing the test material thatl be used to

communicate with the participants, collect the datad satisfy legal

requirements. It is important to develop all impotttest materials well
in advance of the time you will need them. Apadnirthe obvious

benefits of not having to scurry around at the fasiute, developing

materials early on time helps to explicitly struetand organise the test.
In fact, if you have difficulty developing one pattlar type of test

material, it can be a sign that there are flawgaur test objectives and
test design.

While the specific content of the material will ydrom test to test, the
general categories required will hardly vary at @his unit contains a

list of the most common materials you need to dgvel test, as well as
examples of the various types of test materialsy@és develop them,

think of these materials as aids to the testingcgss. Once they are
developed, their natural flow will guide the test you. Be sure to leave
enough time to include the materials in your piéstt. The test materials
reviewed are as follows:

. Screening questionnaire

o Orientation script

. Background questionnaire

. Data collection instruments (data loggers)

. Nondisclosure agreement and tape consent form
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o Pre-test questionnaire

. Task scenarios

. Prerequisite training materials
. Post-test questionnaire

. Debriefing topics guide
d. Conducting the Test

Having completed the basic groundwork and prepamafor your
usability test, you are almost ready to begin nestWhile there exists
an almost endless variety of sophisticated esotEsts one might
conduct (from a test comprising a single partictpamd lasting several
days to a fully automated test with 200 or moretip@ants). It is
necessary to focus on the guidelines and actividieperforming classic
“one-to-one” test. This “typical” test consistsfolir to ten participants,
each of whom is observed and questioned indivigilafla test monitor
seating in the same room. This method will work &y of the four
types of tests mentioned: exploratory, assessmealidation, or
comparison. The main difference is the type of dijes pursued, that
IS, more conceptual for an exploratory test, magdviour oriented for
assessment and validation tests. The other majéerehce is the
amount of interaction between the participant dmtest monitor. The
earlier explanatory test will have much interacti®he later validation
test will have much less interaction, since thesotiye is measurement
against standard.

For “first time” testers, | recommend beginninglwén assessment test;
it is probably the most straightforward to conduct.

It is important to test the whole integrated prddared not just separate
components. Testing a component, such as docunwntatparately,

without ever testing it with the rest of the progudoes nothing to

ensure ultimate product usability. Rather it enésrthe lack of product
integration. In short, you eventually would like test all components
together with enough lead time to make revisionsegsired. However,

that being said, there is absolutely nothing wrariip testing separate
components as they are developed throughout theyitle, as long as
you eventually test them all together.

There is one exception to this rule, if you beli¢kat the only way to
begin any kind of testing program within an orgaftien is to test a
component separately as your only test, then bymehns do so.
However, you should explain to management the dichitature of those
results.
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e. Debriefing the Participant

Debriefing refers to the interrogation and reviewthvwthe participant of
his or her own actions during the performance poraf a usability test.
After all, one could argue that debriefing is rgaih extension of the
testing process. Participants perform some taskd, yau interrogate
that either in phases or after the entire test.

But the more | thought about how much | had leardeding the

debriefing portions of tests, the more | felt defing warranted its own
separate treatment, or stage of testing. More oftean not, the
debriefing session is the key to understanding twmwWx the problems

uncovered during the performance portion of thet. t&8hile the

performance of the usability test uncovers and s@pdhe problems, it
is often the debriefing session that shed lightwdry these problems
have occurred. Quite often, it is not until the wiefding session that one
understands motive, rationale, and very subtle tpofi confusion. If

you think of usability test as a mystery to be sdlvit is not until the
debriefing session that all pieces come together.

f. Transforming Data into Findings and Recommendabns

Finally, you have completed testing and are novdyea dive in and
transform a wealth of data into recommendations ifoprovement.
Typically, the analysis of data falls into two @it processes with two
different deliverables.

The first process is a preliminary analysis andntended to quickly

ascertain the hot spots (i.e., word problems),hst the designers can
work on these immediately without having to wait the final test

report. This preliminary analysis takes place asnsas it is feasible
after testing has been completed. Its deliverabkither a small written
report or a verbal presentation of findings anednemendation.

The second process is a comprehensive analysighwhkes place
during a two-to-four-week period after the test tteliverables is a
final, more exhaustive report. This final reporoshl include all the
findings in the preliminary report, updated if nesary, plus all other
analysis and findings that were not previously cede

A word of caution is in order regarding preliminafyndings and
recommendations. Developing and reporting prelimyina
recommendations creates a predicament for the nestitor. Your
recommendations must be timely so that memberbefdevelopment
team, such as designers and writers, can begiremw®iting changes.
However, you also need to be thorough, in the sefisgt missing
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anything important. Once preliminary recommendatiane circulated
for public consumption, they quickly lose their lprenary flavour.
Designers will begin to implement changes, ang difficult to revisit
changes at a later time and say, “Oops”, | donftkhve should change
that module after all.

You could simply avoid producing preliminary recoemdations, but
designers viewing the test are sure to act on Wiest see prior to your
final report, therefore not providing preliminagcommendation is not
a satisfactory option. The best compromise is twvide preliminary
findings and recommendations, but be cautious and oa the
conservative side by providing too little rathearthtoo much. Stick to
very obvious problems that do not require furthealgsis on your part.
If you are unsure about a finding or a recommenst@dtion without
performing further analysis, simply say so.

4.0 CONCLUSION

In this unit, you have been introduced to methddtesting the design
with users and the stages involved in carryingusatbility testing.

5.0 SUMMARY

In this unit, you have learnt the following:

. evaluating with users involves having real userddadahings with
the system and observing what happens

o the best test users will be people who are reptaes of the
people you expect to have as users

) the test tasks should reflect what you think rask$ are going to
be like

) choosing a user also involves giving out instrutdiogetting an

observer, recording, summarising the data and ubmgesult
) setting up usability study includes choosing theeorof the test
tasks, training test users, the pilot study, e.t.c.

o The stages involved in usability testing are:
. develop the test plan
. selecting and acquiring participants
. preparing test materials
. conducting the test
. debriefing the participants
. transforming data into findings and recommendations
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6.0 TUTOR -MARKED ASSIGNMENT

I Explain bottom-line numbers.

. Describe a mock-up.

iii. How would you select test users who are true reptason of
the users’ population?

iv.  What are the goals of usability testing?

V. Justify whether the usability testing steps degdiin this unit
are adequate.
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1.0 INTRODUCTION
This wunit describes other evaluation issues. Achged and

disadvantages of model-based evaluation technigues discussed.
Current issues concerning evaluation methodolagieslso mentioned.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain new modeling techniques

. highlight the advantages and disadvantages of niuakedd
evaluations

) discuss current issues concerning evaluation metbgies.

3.0 MAIN CONTENT

3.1 Modelling Techniques

The EPIC (Executive-Process/Interactive Controftem simulates the
human perceptual and motor performance systemC E&h interact as
a human would with a simulation of a user interfagstem. EPIC is
being used to study users engaged in multiple taskt as using a car
navigation system while driving. Using EPIC invadvewriting
production rules for using the interface and wgten task environment
to simulate the behaviour of the user interface.

A model of information foraging useful in evaluainnformation
seeking in web sites is based on the Active ContfolThought —
Rational (ACT-R) model. The ACT-R model was develdgo use in
testing simulated users interacting with designs Vieb sites and
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predicts optimal behaviour in large collectionsanadb documents. The
information foraging model is being used to underdtthe decisions
that users of the web make in following variouskdinto satisfy

information goals.

3.1.1 Advantages and Disavantages of Model-Based
Evaluations

The use of models to predict user behaviour is Egsensive than
empirical, user-centred evaluations. Thus manyenit@rations of the
design can be tested. However, a necessary t@stis conducting the
cognitive task analysis that is needed in producimaglel description.
This is time consuming but can be used for testmagy user interface
designs.

Models must be tested for validity. This is acctisfed by watching
humans perform the tasks and coding their behavimucomparison
with the model. This is time consuming but necgssa determine if
what the model will predict is accurate.

3.2 Other Evaluation Techniques
The other similar evaluation techniques are:
a. Formative Evaluations

Formative evaluations obtain user feedback foryeadncepts or
designs of software products. Formative evaluatane typically more
informal in that the goal is to collect informatiém be used for design
as opposed to collecting measures of usabilitye phmary source of
data in formative evaluations is verbal data frame wuser. Early
evaluations may use paper prototypes or initiaéescrdesigns. Later
evaluations can be done on partial prototypes atopypes of only one
portion of a user interface. When possible, loggsoftware is also
used to capture user interaction with the softwar@dditionally,
usability engineers often take notes of criticatidents that occur
during the evaluation. The debriefing or post-eatian interview is an
excellent source of information in formative evaioas. Usability
engineers can probe in depth to understand soofcesnfusion in the
interface.

Formative evaluations need to be conducted in iy feapid pace in
order to provide design input when it is neededaA®nsequence, the
evaluations usually focus on a small portion of teer interface,
involve relatively few user-participants, and hdess formal reporting
mechanisms than summative evaluations. Ideallftyace designers
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and developers can observe the evaluations andisgisesults and
potential solutions with the usability engineereathe evaluations.

b. Summative Evaluations

Summative evaluations are more formal evaluationaduacted to

document the usability characteristics of a sofewvproduct. These
evaluations involve a number of users. The reconaagon is five to

seven users per cell, where a cell representssa ofaend-users. For
example, if a product is being design for both ha@and small business
users, then representatives of users of each tyse Ime included in the
evaluation. If both adults and teenagers will beg the home product,
then representatives from both groups need todledad as evaluation
participants. Good experimental design is esdemtiasummative

evaluation. The metrics of efficiency, effectivemesand user
satisfaction are typically used and the designhef ¢évaluation must
include the measures and collection methodologpsk$ used in the
evaluation usually represent core functionalitytted software but may
also include new or improved functionality. Directs and materials
given to the users need to be designed and testegilot evaluation to
make sure that they are understandable.  Usalskyluation has
always tried to make the *“context-of-use” as reiglias possible.

However, a usability laboratory cannot duplicatéuak conditions of

use within an office or home. Interruptions antheotdemands for
attention do not, and cannot, occur during usabilgvaluation

conditions. As such these evaluations represenbéist case condition.
If the software is not usable in the laboratorywill certainly not be

usable in real-world use. However, usability ie thboratory does not
guarantee usability in more realistic conditions.

The desired level of usability should be definedyea the usability
engineering lifecycle and the actual results frohe tsummative
evaluation are compared to this. If good usabéitgineering practices
have been followed, including a number of formatexaluations, it is
likely that the desired levels will be achievedthiis is not the case, then
a decision must be made as to whether or not éaselthe software or
to redesign and re-evaluate the usability.

C. Expert-based Evaluations

Expert evaluations of usability are similar to dg@sreviews of software
projects and code walkthroughs. Inspection methiodside heuristic
evaluation, guideline reviews, pluralistic walktbghs, consistency
inspections, standards inspections, cognitive wWabkighs, formal
usability inspections, and feature inspections.
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3.3 Current Issues Concerning Evaluation Methodologs

While the human computer interaction community t@®e a long way

in developing and using methods to evaluate usgltlie problem is by

no means solved. Although a numbers of studie® eeen done to
compare these methods, the comparison is diffanudt flaws have been
pointed out in a number of these studies. Fifstre is the issue of
using experimental (user-centred) methods to obaaswers to large
guestions of usability as opposed to the more maguestions that are
the more traditional use for experimental methodssecond issue is
what should be used for the comparison? Showddaentred methods
be considered as the ground truth? All usabilistseare not created
equal. There are certainly flaws in the way tasésdesign, conducted,
and analysed. While individual methods have linote and can be
flawed in their implementation, it is certain thperforming some

evaluation methodology is better than doing nothifidne current best
practice is to use a number of different evaluatmethodologies to

provide rich data on usability.

Evaluation methodologies were, for the most pavetbped to evaluate
the usability of desk-top systems. The currentu$on technology

development of mobile and ubiquitous computing @nés challenges
for current usability evaluation methods. Laboratvaluations will be

hard pressed to simulate use conditions for thpphkcations. Going out

into the field to evaluate use places constrainte@aw early evaluations
can be done. Mobile and multi-user systems musevmsuated for

privacy and any usability issues entailed in sgttip, configuring, and

using such policies. The use of such devices éencibntext of doing

other work also has implications for determining ttontext of use for
usability testing. We need to test car navigaigstems in the car — not
the usability lab.

Technology is being used by more users. The rarigesers using
mobile phones, for example, means that represeatatiers need to be
selected from teenagers to grandparents. The sbitiég laws in the
United States require that federal information gsessible by persons
with disabilities. Again, this requires inclusiof more users from the
disable population in user-centred evaluations.

Web sites are also of interest in usability evaturatAgain, there is a
matter of a broad user population. Design and Idpweent cycles in
web site development are extremely fast and doxtgnsive usability
evaluation is usually not feasible. Usability prtahers are looking at
remote testing methods to more closely replicateteod of usage for
web site evaluation.
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International standards exist for user- centrediglesprocesses,
documentation, and user interfaces. Usability mob@ng a requirement
for companies in purchasing software as they resegtihat unusable
software will increase the total cost of ownership.

New usability evaluation methodologies will be deped to meet the
demands of our technology-focused society. Rebkessc and
practitioners in usability will need to join forces meet this challenge.

4.0 CONCLUSION

In this unit, you have been introduced to evaluatgsues. Advantages
and disadvantages of model-based were mentionedgkhsas current
issues in evaluation methodologies.

5.0 SUMMARY
In this unit, you have learnt the following:

o the EPIC (Executive-Process/Interactive Control) stem
simulates the human perceptual and motor perforenaystem

) the ACT-IF model was developed to use in testinrgutated
users interacting with designs for web sites aratlipts optimal
behaviour in large collections of web documents

. other evaluation techniques are formative, sumraaivd expert
system

. the use of models to predict user behaviour isdegpgnsive than
empirical, user-centred evaluations

. the main disadvantages of model-based methodolgibat it is

time consuming.
6.0 TUTOR -MARKED ASSIGNMENT

What is the significance of EPIC (Executive-Prodessractive
Control) system?
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